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Kadepgpa aBromaTtusau,ii
€N1IeKTPOTEXHIYHUX i
MEeXaTPOHHUX KOMMNEKCiB

IIporpama HaBYAIBLHOI JUCHUIJIIHA

1. Onuc HaBYATBLHOI AMCHHUILTIHY, il MeTa, IpeAMeT BUBYAHHS TA pPe3yJbTATH HABYAHHS

JducyunniHa 3akna0a€e OCHOBU 04 BUBYEHHA HWUX Oucyunnid: [poekmysaHHA esnemeHmis
MexampoHHUX cucmem, HeniriliHi 3a0a4i ma ideHmugikayis mexampoHHUX cucmem ma nodibHUX, 8 AKUX
nepedbavyeHo O00CNIOMEHHA MAWUH | MexaHidamie, 8 momy uyucni i 8 Hagpmozasosili cehepi, ix
MPoeKmMyB8aHHA, BU3HAYEHHSA PAUIOHAABHUX Napamempis ma pexcumie pobomu, a came — mexHosoaii ma
npucmpoi i cucmemu 014 8i0HO8s1EHHA MPOOYKMUBHOCMI HAhMO2a308UX C8ePOT0BUH.

Memoro 8usyeHHA OucyunaiHu € GopmMysaHHA y cmydeHmis 30amHocmell BupileHHSA
MPUKAAOHUX 300aY 3 KOMIMOHYBAHHA iCHYIOYUX MA CMBOPEHHA HOBUX esieMmeHmie ma 3acobie KomriseKcy
MAWUH i MexaHiamie 011 iHmeHcugikayii Hagpmosudobymky.

lpedmemom suBYeHHA OUCUUMNAIHU € MAWUHU, MEXAHI3MU Ma KOMIAeKcU 048 iHmeHcugikauyii
Haghmoza3o8uxsux pooosuW, 6871aumys8aHHs, ocobausocmi hyHKUIOHY8AHHSA, pauioHanbHUl Habip
MAWUH | MexaHiamie 8 3anexcHocmi 8i0 criocoby ei0HO8nMeHHA Hagmosux podosuwy. BusyeHHA uux
numaHe 6azyemeoca Ha lidpasniyi ma 2idponHesemonpusodi, ®izuyi, HacocHux, seHMuUAAMOPHUX ma
MHeEBMAMUYHUX YCMAHoBKax. CyMiMHUMU OUCYUNAIHaOMU €. OCHOBU pecypcoedheKmusHocmi
nidnpuemcms, mexHos102ia crnopyo creuianbHO20 NPU3HAYEeHHS.

lMpozpamHi pe3ynemamu HAB4YAHHA: 30amHicms 3abe3neyysamu yHKYIOHY8AHHA cucmem ma
KoMrseKcie Haghmoza3zosux supobHUYUME, BU3HAYEHHA PAUIOHAbHUX pexcumie pobomu cucmem ma
KOMIAeKcie 3 ypaxy8aHHAM YMO8 iX (hyHKUiOHYBAHHA, CMBOPEHHA HOBUX, PauioHAbHO 360/10HCO8AHUX
cucmem 3 ypaxyB8aHHAM 8UMO2 eHepz20eheKmusHOCMi, eKoao02iYHoi 6e3neku ma BUKOPUCMAHHA
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iHHOBAUIUHUX HAMpPAMI8 PO3BUMKY CcuUCMeM, KOMIAEKCie ma memodis iHmeHcugikauii npouecis
8uU00bymKy 8yenesooHis.

2. lpepekKBi3uTM Ta NOCTPEKBI3UTU AUCLMNAIHM (MicLe B CTPYKTYPHO-/N0TYHIA cXxeMi HaBYaHHA 3a
BigNOBiAHOIO OCBITHLOIO NPOrpPamolo)

BusyeHHs ducyunaiHu 6azyemoca Ha Kypcax: ®izuka, iopasnika ma eidpornHesmonpusod, TexHiyHa
MEeXAaHiKa, HacocHi, seHMuaamopHi ma nHesMamu4Hi ycmaHosku. CymMixHUMU OucyunaiHamu Ee:
MikponpouecopHi npucmpoi 8 YyCmMaHOBKAX i KOMMAEKCAX eHEep2o0EMHUX 8upobHuyme, Cucmemu
3a6e3ne4eHHA eNeKMpPUYHOK eHepPRiEl0 eHep20EMHUX 8UPOBHULUMS.

3. 3micT HaBYaNbHOI AUCUUNAIHN
HasuyanbHa ducyunaiHa cknadaemeocs 3 4 po3dinis:

Po30in 1.3a2anbHi 8idomocmi npo Haghmozazosi podosuwia
Tema 1. Pooosuwa Hagpmu i 2a3y. [NoxodxeHHA Hagpmu i 2a3y. [owyK i po38ioka Haghmosux i 2a308uUx
podosuuy. Podosuuwa Hagpmu i 2asy.
Tema 2. XimiyHul cknad Hagpmu. Po34uHHicmes 2asie 8 Haghmi i y 800i.

Po30in 2. bypiHHA ceepOn08UH
Tema 3. TexHos02ia 6ypiHHA ceepda08uUH. [ToHAMmMA npo 6ydisHuymaeo ceeposn08uUH
Tema 4. CeepdnosuHa i Oeski sidomocmi 3 nid3emHoi eidpasniku. lNNoHAMmMA npo Hagpmosy i 2a3osy
ceepdnosuHu. KoHcmpykyisa suboro ceepos108UH.
Tema 5. [leaki gidomocmi 3 meopii po3pobKu Haghmosux i 2a3o8ux rnoKsaaodie i podosuuy.
Tema 6. [JocnidoxeHHA Haghmosux i 2a308Ux c8ep0Os108UH i naacmis.

Po30in 3. Ekcnnyamauis caep0a08uH
Tema 7. [eaki numaHHA meopii nioliomy piouHu i 2a3y i3 su00bysHUX c8epO108UH
Tema 8. PoHMaHHa ma 2a31ipmHa eKcrayamayia Haghmosux i 2a308uUx c8epO108UH
Tema 9. EKcnnyamauia ceep0a08UH iHWUMU MeXaHi308aHUMU criocobamu

Po30in 4. IHmeHcuikauia Hagpmosuoobymky.
Tema 10. bopombba 3 YCKAAOHEHHAMU MPU eKcrayamayii Haghmosux i 2a308ux c8ep0os108UH.
Tema 11. PemoHmHi pobomu npu ekcnayamayii ceepoda108uH
Tema 12. [MpuyvuHU 3HUXCEHHA NMPOOYKMUBHOCMI C8ePO08UH.
Tema 13. Memoodu iHmeHcugikauii pyHKUIOHY8AHHA HOGhMO2a308UX C8EPO/I0BUH.
Tema 14. ®izu4Hi memoodu iHmeHcugpikauyii ceepoo8uH.
Tema 15. XimiuHi memoOu iHmeHcugikayii ceepds108uH.
Tema 16. KombiHosaHi memoodu iHmeHcugikauii ceeposo8uH.
Tema 17. MexampoHHe 0651a0HAHHA iHMeHcugikayii Haghmosuoobymky.
Tema 18. 3anyck ceepds108UH 8 eKCrayamauiro.

4. HaBuanbHi matepianu Ta pecypcu
OcHoeHa nimepamypa

1. Boiko, B. C. NMpoeKTyBaHHA eKcnayaTauii HapToBUX cBEPANOBUH [TeKCT] : nigpyyHuK:y 2 4. 4. 1
/ B. C. Boliko. — IBaHO-®paHKiBCcbK : IDHTYHT, 2002. — 215 c.

2. OcBO€eHHSA HadTOBUX i ra30BUX cBepANOBUH. HayKa i npakTuKka. (MoHorpadis) / A.l. Bynatos, HO.
. Kaumap, O. B. CaBeHok, P.C. Apemiinuyk. —J1.: CNO/10M, 2018. — 476 c.

3. MauwwnHu Ta obnagHaHHA HadpTOra3oBMX BUPOOHMUTB. AHANITUYHI AOCNIAXKEHHA: HAaBYaNbHUI
nocibHuK/ /1.K. lictoBwmk, /1.B. Fypeesa. — Kuis: KMl im. Iropa Cikopcbkoro, 2022. — 60 c.

4. ImnynbcHi metoam iHTeHcudiKauii BuaobyTKy ByrnesoaHis / B.M. HaropHui, L1, [leHuclok: 3a
3aranbHoto peaakuieto B.MN. HaropHoro; HAH Ykpainu, IHcTutyT reodismnkm im. C.l. Cyb6boTiHa. — Kuis, 2012.

5. Bownko B. C. MNig3emHni1 peMoHT cBepaNoBUH: MiApyYHUK ANA BULMX HaBYa/IbHUX 3aKnaais. Y
4-x yactTmHax. YactuHa |. — IBaHo-®PpaHkiBcbk: Paken, 2002. — 465c.

6. CaiTanMubKkuin B.M. EKcnayaTauis HahToBMX Ta ra3oBux poaoBull. bypiHHA HadpTOBUX | ra3oBumx
cBepasioBMH: KOHCNEKT ieKkuin ans BysiB. - K.: HalioHanbHUI TeXHIYHUI yHiBepcuTeT YKpaiHu "KniBcbKui
NoNITeXHIYHMM iHcTuTyT", 2000. - 110 C.

7. HaropHwuit B.IN. ImnynbcHi meToAM BigHOBAEHHA NPOAYKTUBHOCTI BOA03abipHUX CBEPASIOBUH. —
K.: «Ecce», 2011. -187 c.



8. Csitanupkuii B.M., Byrai 10.10. BugobysaHHA HadTh i rasy. — K.: Bua-so CMJA «bytko M.B.»,

2009. -840 c.
JAodamkoea nimepamypa

9. MporpecunBHi TEXHONOTIT CNOPYAMKEHHA CBEPANOBMH: MoHorpadis. / €.A. Koposaka, A.O. IrHaTos;
M-Bo OCBITM i HayKun YKpaiHu, Hau,. TexH. yH-T « JHiNpoBCbKa noniTexHika». - AHinpo: 2020. - 164 c.

10. BypiHHA cBepAN0BUH: [loBiAHUK: Y 5-TU T.: T. 2: [IpoMUBaHHA cBepAN0BUH Bigpobka aonit / M.A.
Mucniok, |.W. Pubuny, P.C. Apemiituyk / AT "ArpoHadTa— K.: "IHTepnpec NTA", 2002. — 301 c.

11. TipHUYMA eHumMKnoneamnyHuii cnosHuK / 3a pepn. B.C. Bineupkoro. — [loHeubK: CxigHWi
BuAaBHuuum aim. —T.1. —2001. - 512 c., T.2. — 2002. — 639 c., T.3. — 2004.

IHpopmayiiiHi pecypcu
1. https://classroom.google.com/u/1/c/MjYwWMDM4OTA50DU3
2. http://emoev.kpi.ua/texnologiya-ekspluataci%d1%97-ngr/

HaB4yajaLHMii KOHTEHT

5.MeToauKa onaHyBaHHA HAaBYaNAbHOT AUCUMNNIHU(OCBITHBOrO KOMMNOHEHTA)

KinbKicTb rogunH
y TOMY Ynchi

Hassu 3mictoBux moaynis i Tem

B
coore Nekuiii MpakKrT. CPC
1 2 3 4 6
Tema 1. Pogosuila HadTH i rasy.
MNoxoaykeHHA HadTH i rasy. MNowykK i 4 ) )

po3BigKa HAaPTOBMX i ra30BUX
poaosuL,

Tema 2. XiMmiuHWI cknag HadTL.
Po3umHHicTb rasie B HadTi i y BoAi. TUCK
HAacU4YeHHA HadTM | BOAU NOMYTHUM 9 3 3 2
rasom. BogoHadTosi i
BOAOHadTOra3oBi emMybCii.

Tema 3. TexHonoria 6ypiHHA
CcBepAnoBuH. TOPU3OHTANbHI
CcBepAa/ioBUHU. NOXMA0 CKepoBaHi
cBepAa/ioBMHU. ABapii B BypiHHiI.
Tema 4. CBepanoBUHa i geAki
Bi4OMOCTI 3 NiA3eMHOI rigpaBiku. 8 2 3 2
KoHcTpyKLuia Bubowo cBepaoBUH.
Tema 5. leAaki BigomocTi 3 Teopil
po3pobKM HadpTOBUX | ra30BUX 8 2 3 2
NOKNaAiB i poaoBuLL,

Tema 6. locnigKeHHA HAPTOBUX i
ra3soBWX CBEPA/I0BMH i naacTis. BecTa-

. . . 5 3 2
HOB/IEHHA HOPMM Big6OpPY PIAUHM i
rasy 3 Ha$TOBOI | ra30BOI CBEPAI0BUH.
Tema 7. [leaki nuTaHHA Teopii nignomy
piavHW i rasy i3 BUA006YyBHMUX 9 3 4 2
CBEpPAI0BUH.
MKP 3a npongeHnm maTepianom 6 2 4
Tema 8. PoHTaHHa Ta rasnipTHa
eKcnayaTauis HapToBUX | Fra30BUX 8 2 4 2

cBepanoBUH.
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Tema 9. EKcnnyaTauisa cBepanoBuUH 4 ) )
iHLWMMM MexaHi30BaHMMM cnocobamm.
Tema 10. BopoTbba 3 yckNagHeHHAMMU
npw ekcnayaTtauii HapToBMX i ra30BUX 3 1 2
CBEepPANOBUH
Tema 11. PeMoHTHi poboTu npu 3 1 )
eKcnayaTauii ceepa/0BUH
Tema 12. MpUYNHN 3HUKEHHA 6 1 4 )
NPOAYKTUBHOCTI CBEPA/IOBUH
Tema 13. Metoau iHTeHcudiKaLii
dYHKLUiOHYBaHHA HadTOra3oBmUxX 4 1 3 2
CBEpPANOBUH
Tema 14. ®iznyHi metogm 3 1 )
iHTeHcudiKauii cBepaOBUH
Tema 15. XimiuHi meTogm 3 1 )
iHTeHCMiKaLii cBepA0BUH
Tema 16. KombiHoBaHi meToau 4 1 3 )
iHTeHCcMdIiKaLii cBepAN0BUH.
Tema 17. MexaTpoHHe obnagHaHHA

. o 6 1 4 2
ANA iHTeHcnikauii HadpToBNAOOYTKY
Tema 18. 3a.nyCK CBEpA/IOBMH B 9 3 3 )
eKcnayaTau,ito.
MKP 3a npongeHnm maTepianom 6 2 4
3anik 4 4
Bcboro rogmH 120 36 36 48

NeKuinHi 3aHATTA

No
n/n

HasBsa Temu nekujii Ta nepenik OCHOBHUX MUTaHb

Poposuwa HadTu i rasy. NMoxogkeHHA HadTH i rasy. MowyK i po3sigKka HapTOoBUX i
rasosux pogosuuy. Pogosuwa Hadtw i rasy.

Tuck | TemnepaTtypa B Hagpax 3eMHOT Kopu. MNMowyK i po3sigka HadpToBUX i ra3oBumX
POAOBULL: eTANM MNOLIYKOBO-PO3BiAyBaibHUX PO6IT, reodiznyHi i reoximiyHi meToam
po3BiaKn. Pi3nyHI BAaCTUBOCTI NPUPOAHUX i MONYTHMUX ra3iB: KOMMNOHEHTHUX CKNag,
MOJIEKYNSIPHA Bara, FyCTMHA, 3aNeXHICTb MiX TUCKOM, 06'eMoMm i TemnepaTypoto.
KoedilieHT Haa-CTUCAMBOCTI MPUPOAHUX | MOMNYTHMUX ra3iB. ABuLLE 3BOPOTHOI
KOHAEeHCaLii npnpoaHoro rasy.

PexomeHOoeaHa animepamypa: [2] c. 13-36; [3] c.3-60; [4] c.3-24.

XimiuHuii cknag HadpTU. Po3unHHicTb rasis B HadTi i y BoAi.
TUCK HacuyeHHA HadTU | BoAM NONYTHUM ra3om. MasosBuit paktop HadpTK i BOAMW.
PexkomeHOoeaHa nimepamypa: [2] c. 13-36; [3] ¢.3-60; [4] c.3-24.

TexHonoria 6ypiHHA cBepaN0BUH. MOHATTA Npo 6y4iBHMUTBO CBEPA/I0BUH.
Cnocobu 6ypiHHA cBepanoBuH. Lukan OyaiBHMUTBA CBEpANOBUHU. Byposi
YCTAQHOBKM Ta HaseMHi cnopygu. byposi gonota. bypuabHi KonoHu. MNMpommsKa
cBepasioBMHU. BypoBi po3umHu. Ob6BaxKHEHI OYpPOBi PO3YMHU. YCKNAAHEHHA, WO
BUHMKAOTb MpKU OypiHHI. Pexkmm OypiHHA. KOHCTpyKuia cBepanoBuHu. MeTtoam
TaMMoHaa CBepA/I0BUH.

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

CBepanoBuHa i geaki BigomocTi 3 nigzemHoi rigpasniku. NMoHATTA npo HadTOBY i
rasosy cBepanosuHu. KoHcTpykKLis BM60I0 cBepAN0BUH.

CBepa/ioOBUHM TiAPOAMHAMIYHO AOCKOHani i HeaocKoHani. Cnocobu cnonyyeHHs
nnacrta 3i ceepanoBmHot0. OCBOEHHA HAPTOBUX i ra3oBUX CBEPANOBMH. Po3nogin




TUCKY B N1aCTi Mo pajiycy Bia cBepanoBUHKU. B3aemogisa cBepanoBuH. [oYyaTKOBUIA i
NOTOYHWUIA NNACTOBMIA TUCK. CTAaTUYHUI | ANHAMIYHMIA PiBHI PiAMHM B CBEPANOBUHI.

MpuBeneHnit pagiyc cBepAnoOBUHU. PiBHAHHA npunaAuMBY pianMHKM | rasy B
rigpoaMHamiyHo  HegockoHany cBepasioBuHy. KoediuieHT nNpoAYKTUBHOCTI
CBEpPA/IOBUHM.

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

Deski BigomocrTi 3 Teopii po3pobKu HapTOBUX | rA30BMUX NOKNAAIB | poaoBULL,.
Buan nnactosoi eHeprii. MexaHi3am BWTICHEHHA pigMHM | rasy go oinbTpis
CBEPANIOBMHU NpK po3pobui HapTOBUX i ra3oBMX MOKNAAIB. PeXXUMU ApeHyBaHHA
HaAapTOBUX i Fra30BUX MOKAALIB. YMOBM iCHYBAHHA Pi3HUX PEXMMIB i xapakTep ix
npossy. EdeKkTuBHiCTb pexxmmiB gpeHyBaHHA. KoediuieHT HadTOBIiAAAuYI i
rasoBiggadi nnacra. Temn po3pobku nokaagy. MeTtoam nigTpMMaHHA NAacTOBOro
TUCKY B noknaai. KinbKicTb BOAM, WO HarHiTaeTbea B naact. OcobanBocCTi po3pobKu
ra3oKoOHAEHCATHOro noknaay. MpuHumnmn Bubopy pauioHaNbHOI cMcTeMM PO3POOKM
HadTOBOrO i razoBoro noknagy. Metoau nigeuuweHHs HadTo- | ra3oBigaayi naacTis:
NiATPMMaHHA NNACTOBOrO TUCKY B HAPTOBMX i FrA30KOHAEHCATHUX MOKNALAX; HOBI
meToam 36inblueHHA HadToBIAAAYI: MeTOAN BAOCKOHA/IEHHS NpoLuecy 3aBOAHEHHS,
TennoBi MeToAM BMAMBY Ha MOKAAA4 B LiNOMY, HarHiTaHHA B MAACT PO3YMHHMUKIB,
MiLENsApHUX PO34MHiB; PpopcoBaHui Biabip pigMHK 3 nnacta. TexHonoris npose-
OEHHA 3ragaHnx metogais. Metoam 36inblIeHHA NPOAYKTUBHOCTI CBEPA/IOBUH Yepes
BMN/IMB Ha MPuUBKUOIMHY 30HY naacTa: NPU3HAYEHHs, 3acToCOBYBaHi 3acobu i
TEXHOJIoriA 3AIACHEeHHA KUCAOTHOI i TePMOKMCNOTHOI 06po6OK, rigpaBaiyHoOro
pO3pMBY Naacta, TEMIOBUX CMOCOBIB TepmorasoximiyHoro cnocoby, nickocTpy-
MWHHOI nepdopaii, KombiHoBaHUX cnocobis.

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

[Docnip)xeHHA HapTOBUX i FA30BUX CBEPA/IOBUH i NaacTiB.

BctaHoBNEeHHS HOpMM Bigbopy pianHM i rasy 3 HadTOBOI i ra3oBoi CBEpPA/IOBMH.
Mpu3HayeHHA [OoChigXKeHb CBepANOBMH | naacTiB. [ocnigrKeHHA CBepAOBMH
MeTOZOM yCTaneHux Biabopis. IHAMKATOPHA NiHiA cBepAOBUH i il pisHoBUAM. OaHO-
i ABOYNEHHa dopMyan NPUNANBY PiAUHW i ra3y B CBEPANOBUHY | MeToaAnKa 06pobKu
pe3ynbTaTtiB gocnigrKeHb. [MOHATTA NPO AOCAIOMKEHHA CBEPASIOBUHU METOLOM
NPOCNiAKOBYBAaHHA BiAHOBNEHHA TUCKY Ha ii BM60i. OcobnamBoCTi AoCAigKeHHs
ra3oKOHAEHCATHUX CBePA/IOBUH. PaKTopKU, AKi obMexKytoTb Biabip piguHK i rasy 3
HapTOBMX | rasoBUX CBEpPA/IOBMH. BcTaHOBAEHHA Hopm Bigbopy piavHu i rasy 3
HapTOBMX i rA30BUX CBEPAOBUH.

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

[esaKi nuTaHHA Teopii nigiiomy piguHu i rasy i3 BMA06yBHUX CBEPANOBUH.
dasoBuir cknag npoaykuii HadToBOI i razosoi cBepAnoBUH. CTPYKTypHi dopmu
BEPTUKANBbHOrO MPUNAMBY [A30PiAMHHOI CyMmiWi B KOMOHI MignomHux Tpy6.
MNpuBeaeHa, 06'eMHa i BiAHOCHA LWBMAKOCTI pyxy $a3 y BepTUKaNbHOMY MOTOLL
aucnepcHoi cuctemun. O6'emHi BUTpaTHa i AincHa aoni ¢a3 B AUCMEPCHIN cUCTEMI.
3B'A30K BUTPATHOI i AincHOI aonei ¢pas B cuctemi. lycTMHa ABO- | TpUdasHOI cucTemm,
AKa PYXa€ETbCA B KONOHI MiAMOMHMX Tpy6. PiBHAHHA 6anaHcy TUCKIB AnAa
BEPTUKA/IbHOINO MOTOKY AMUCMNEPCHOI cucTemn. PO3paxyHOK pPO3NOAiny TUCKY i
BUTPATHOI A0ANi Bi/IbHOrO rasy no AO0BXMWHI nigliomHuKka. Knacuogikauis cnocobis
ekcnayaTauii HapToBMX | rasoBux cBepaNoBUH. CTAaTUCTUYHI AaHi nNpo ¢OoHA
eKcn/yaTauinHmux ceepasioBuH B YKpaiHi, cepeaHi nobosi aebitm pianHu i rasy i3
CBEPANIOBMH i BUAOOYTY NpOTArom poKy HadTy 3a cnocobamm ekcnayaTtauii.
PekomeHOoeaHa nimepamypa: [5] c.220-255.

®doHTaHHa eKcnayaTtauia HapToBMUX | FA30BUX CBEPAIOBUH.

MpuHUMNKN $OHTAHYBAHHA cBepAnoBMHU. Cxema o0biagHaHHA HadTOBOI i ra3oBoil
CBepA/ioBMH Npu GOHTaHHIM eKcnayaTauii. Cnocobu nNpoaoBKeHHA GOHTaHYBaHHSA
cBepasioBMHU. O6nacTb 3acTocyBaHHSA GOHTAHHOrO cnocoby ekcnayaTauii HapToBUX




cBepasioBuH. MpuHUMN Aji rasnipTHoro niaiomuHmka. Mepesarun, HegoNiKKU | ob6nacTb
3acToCyBaHHA ra3nipTHoro cnocoby ekcnayaTauii HAPTOBUX CBEPANOBUH.
PexomeHOoeaHa aimepamypa:[1] c.69-174; [5] c.256-295.

9 EkcnnyaTauis cBep4/ioBUH YCTAHOBKAMM iHLUMMM MeXaHi3oBaHUMM cnocobamu
MpuHumnn nigb6opy Y3BH po ceBepgnoBuHu. [lepesarn, Heponiku i obnactb
3actocyBaHHA Y3BH. TeopetmyHa nopgada i KoediuieHT nogaui YLWIIH. Bnaus
Hakoe®iLieHT nogayi BTPAT PiANHMU, BiIbHOrO rasy i NPYKHUX gedopmaL,in KONOHM
wTaHr i Tpy6. Cnocobwm 36inbweHHs KoediuieHTa nogaui YLWIIH. Pobouya xa-
PaKTepPUCTMKA LITAHroBoro Hacoca. [puMuMHM po3pobKM HOBUX crnocobis
eKkcnayaTauii HapTOBMX CBEPONIOBUH: eKCnayaTalia CBEpPA/IOBMH, APEHYHUMX
NMoKNagM 3 BWCOKOB'A3KOK HadTO, MNOXMNO-HAMNPABNEHUX CBEPLJIOBUH B
3abonoyeHin micueBocTi i Ha wenbdax MopiB, CBEPANOBUH 3 BENIMKOK BUCOTOMO
nigiomy piaAnHU; 3HUKEHHSA METAZIOMICTKOCTI i NiABULLEHHA K.K.4. YCTAHOBOK A/1A
nignomy piauHM i3 CBEPONOBUHM, MNiABULWEHHA MIXKPEMOHTHOro nepiogy
CBEpA/IOBMH.

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

10 | bopotbba 3 ycKnagHeHHAMMU NpU eKcnayaTtauii HadpToBUX | ra30BUX CBEPA/IOBUH.
MeTogn 36inblleHHA NPOAYKTUBHOCTI CBepAsOBMH. [MOTOYHMM | KaniTanbHWU
peMoHTU cBepasioBMH. Metoau Aii Ha npuBubIiHY 30HY nnacta. bopoTtbba 3
BiAiKNagamum napadiHy i cone npu ekcnayatauii HapToBUX cBepanoBuH. O6-
MeXEeHHA NPUNInBY BOAU B CBEPL/TOBUHM.

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

11 | PemoHTHi po60TK Npu eKcnayaTtauii cBepANoBUH: Knacudikalis peMOHTHUX pobiT,
OCHOBHi BMAW | TEXHONOriA BMKOHAHHA MOTOYHMX | KaMiTalbHUX PEMOHTIB
CBepAa/IoBMH. MNaHyBaHHA PEMOHTIB CBEPA/IOBUH.

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

12 | MpuunHM 3HUMKEHHS NPOAYKTUBHOCTI cBeppnoBuH. PinbTpauiiHa 30Ha, 30Ha
BMN/IMBY N/acTa, PEYOBMHMW, AKi 3abpyaHiolOTb NepdopoBaHi OTBOPU Ta Mopoay-
KOJIEKTOP.

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

13 | MeTtogu iHTeHcudiKauii PyHKUIOHYBaHHA HadTOrasoBmux cBepAsoBUH. OCHOBHI
metoan iHTeHcudiKalii. BM3HayeHHA paljioHaNbHOrO Ccnocoby BiAHOB/IEHHS
CBEpPANIOBMH B 3aN1€XKHOCTI Big YyMOB eKcnyaTauii. lepeBaru Ta He4O0NiIKNM MeToS,iB.
PexkomeHOoeaHa aimepamypa: [11] c.24-41; [7] c.21-32.

14 | ®isuyHi metoan iHTeHcudiKauii cBepgnoBuH. [iApOpPO3pUB NaacTa, TEPMIYHI
MeToAu, AEnpeciiHi MeToan, iMny/bCHi meToau, BibpauiliHi metoamn, obpobka
€/IEKTPUYHUM | MarHiTHUM MoNem.

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

15 | XimiuyHi meToau iHTeHcudiKaLii cBepA/I0OBUH.

KnucnotHi  06pobkM  cBepANoBMH. 3aKauyyBaHHA  PO34YMHIB. BMKOpUCTaHHA
TAaMMOHAXHUX PO3YMHIB.
PekomeHOoeaHa nimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25

16 | KombiHoBaHi meToau iHTeHcudiKauii cBepaNoBUH.

TepmokucnoTHi metoau. MNapopo3pmrB 3 KNCNOTHO 06PO6KO. TepMorasoximiuyHmiMn
BMNAMB. IHWi KOMBiHOBaHI meToAMN.
PekomeHOoeaHa aimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25; [8] c.13-41

17 | MexaTpoHHe o6nagHaHHA Ana iHTeHcudikauii HapTOBUAOOYTKY. [NMOUHHI
NPUCTPOI ANA BiAHOBJIEHHA CBEpPA/I0BUH. [TOBEPXHEBI NPUCTPOI ANA BiAHOBAEHHA
CBEPAIOBMH. MexaTpoHHi KOMMNAEKCH obnagHaHHA iHTeHcudiKauii
HapTOBUAOOYTKY.

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

18 | 3anyck cBepAs0BUH B eKcnyaTauiio.




BUKOpUCTAHHA CTPYMWHHOro Hacocy. CBabyBaHHS, MOPLHIOBAHHA. BU3HAYeHHA
NPUTOKY Yepe3 KoedillieHT BigHOBNEeHHA TUCKY (KBT).
PexomeHOoeaHa aimepamypa: [11] c.66-69; [7] c.50-55; [9] c.32-39; [8] ¢.89-111

- TMpaKTUyHi 3aHATTA
OCHOBHi 3aBOAHHA LUMKAY NPaAKTUYHUX 3aHATb NpucBAYEHi GOpPMYBAHHA KOMMETEHTHOCTEM
PO3paxyHKy OCHOBHWMX NapameTpiB 0b6nagHaHHA gnA 3abe3nevyeHHA YHKLIOHYBAaHHA HadTOrasoBoro
o06/1aaHaHHA Ta 36isblweHHA HadToBIAAaYI CBEPA/TOBMH.

Ne

3/n
1 O6napgHaHHA AnAa ekcnayatauii HadpToBUX poaoBuuwy,. Knacudikauia Ta BMBIp

obnagHaHHA B 3a71€KHOCTI Bif, TUNY eKcnayaTalii pogoBULLa.

AudakmuyHi 3acobu: Buoaromecsa eapiaHmu npakmu4Hoi pobomu.

PexkomeHdosaHa aimepamypa: [3]

CPC: BUKOHAHHA 3a80aHb 30 8apiaHMamMu 30 0GHOK MEMOIO.

2 doHTaHHA eKcnayaTtauis CcBepANOBUMH. BM3HAaYeHHA OCHOBHMX MOKa3HWKIB

GOHTaHyBaHHA HADTH.

AudakmuyHi 3acobu: Budaromecs sapiaHmu npakmu4yHoi pobomu.

PexkomeHOoeaHa animepamypa: [3]

CPC: BUuKOHaGHHSA 30800Hb 30 8apiaHMAMU 30 OGHOK MEMOI0.

3 Po3paxyHOK ¢i3MUHUX BAACTUBOCTEN NAACTOBUX HadT

Po3spaxyHOK @i3snyHuX BAacTuBocTe HadTM B npoueci i  OAHOKPATHOro

pO3ra3yBaHHS.

AudakmuyHi 3acobu: Memoou4Hi 8KazieKu 015 po3pobku.. Budaromecsa eapiaHmu

npaKkmu4Hoi pobomu.

PexomeHOoeaHa aimepamypa: [3]

CPC: BuKOHaHHSA 30800Hb 30 8apiaHMamu 3a OAHOK MeMOI0.

4 MoaynbHa KOHTpobHa poboTa Nel.

5 Po3paxyHOK BTpaT Ha TepTa B Ki/ibL,eBOMY 3a30pi 3 HAABHICTIO MicL,eBMX Onopis

(mydr).

Po3paxyHOK BTpaT Ha TepTa B KifbLEeBOMY 3a30pi TPyOM Kpyrioro nepepisy npu

3aMillleHHi B’A3KOMNNACTMYHOI PiAWHU  (FIMHUCTOrO PO34YMHY) HbIOTOHIBCbKOO

piguHoto (Boaoto).

AudakmuyHi 3acobu: Budarombca eapiaHmu npakmu4yHoi pobomu 018 po3pobku

npoepam 3a 0GHOK MeMOIO.

PexomeHOoeaHa simepamypa: : [3]

CPC: BuKOHaHHA 3080aHb 30 8apiaHMamu 3a 0GHOK MeMOolo.

6 EkcnnyaTauis cBep4/IoBUH LWITAHITOBMMU CBEPANOBMHHMMM HAaCOCaMMU.

Bubpatu Ta 06rpyHTYBaTK BUGIP KOMMNOHOBKM LLICHY

AudakmuyHi 3acobu: Budaromecs eapiaHmu npakmu4Hoi pobomu 015 po3pobKu

npoz2pam 3a 0aHOK MeMOoKo.

PexkomeHOo8aHa nimepamypa: : [3]

CPC: po3pobKa npozpam 3a sapiaHmMamu.

7 Bnaue Ha npuBubiiiHY 30HY CBEPA/IOBUHM.

Po3paxyHOK OCHOBHWX napameTpiB npu o6pobui NpuUBUOIMHOT 30HU KUCAOTHUMM

pPO34YMHaAMMU.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 014 po3pobKu

npoz2pam 3a 0aHO MeMOoro.

PekomeHOoeaHa nimepamypa: : [3]

CPC: po3pobKa npozpam 3a sapiaHmMamu.

Ha3zBa Temu 3aHATTA Ta nepesnik OCHOBHUX NUTaHb




8 Fippopos3pus nnacra.

Po3paxyHOK OCHOBHMX NapameTpiB NpoLLecy rigpopo3pmay.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 014 po3pobKu
npoz2pam 3a 0aHO MeMOoro.

PexkomeHOo8aHa nimepamypa: : [3]

CPC: po3pobKa rnpozpam 3a sapiaHmMamu.

9 MopaynbHa KOHTpo/bHA poboTa Ne2

- JlabopaTopHi NnpakTUKymmu

OCHOBHi  3aBAaHHA  UMKAY  NabopaToOpHUX  MPAKTUKYMIB  npucBaveHi  GOpMyBaHHSA
KOMMETEeHTHOCTEN BMOOPY MeToAiB BigHOB/MEHHSs [AOebiTy CBepA/ioBUH Ta BU3HAYEHHA pPeXUMIB
dYHKLUiOHYBaHHA 061aAHAHHS.

Ne

3/n
1 CTpymiHHi Hacocu ana BiAHOBNAEHHA NPUTOKY B CBEPA/IOBUHY. BUBYEHHA TMNIB Ta

NPUHLMNY Aii CTPYMUHHUX HACcoCiB.

AudakmuyHi 3acobu: Buoaromoecsa eapiaHmu pobomu.

PexomeHOoeaHa nimepamypa: [3]

CPC: BUuKOHaGHHSA 30800Hb 30 8aPiGHMAMU 30 OGHOK MEMOI0.

2 IMnynbcHe o6nagHaHHA Ana BiAHOBNAEeHHA HapTOBUMAO6YTKY. [oBepxHeBi Ta

3arnuMbHi  reHepaTtopu iMnynbciB. Bucoko4yacToTHi reHepatopu. [loroarKeHHs

pexnmis poboTu reHepaTopiB 3 ymoBamMmM GYHKLiIOHYBAHHA CBEPA/IOBUHMU

AudakmuyHi 3acobu: Budaromecs sapiaHmu pobomu.

PexomeHOoeaHa animepamypa: [3]

CPC: BUuKOHaHHSA 30800Hb 30 8apPiGHMAMU 30 OGHOK MEMOIO.

3 KucnotHa o06pobka cBepgnosuH. O6nagHaHHA AN  KUCAOTHUX 06po6oK.

OcobnmBocTi PyHKLiOHYBaHHA. KOMbBiHOBaHI cnocobu BRNANBY Ha NpUBUBIHY 30HY

CBEPANIOBUHMN

AudakmuyHi 3acobu: Memodu4Hi eKazieKu 014 po3pobku.. Budaromecsa sapiaHmu

pobomu.

PekomeHOoeaHa aimepamypa: [3]

CPC: BuKOHaHHA 3080aHb 30 8apiaHMamu 3a 0GHOK MeMOolo.

4 figpopo3puB nnacta. O6nagHaHHA  ans  rigpopo3pusy.  OcobaMBOCTI

bYHKLiOHYBaAHHA.

AudakmuyHi 3acobu: Memodu4Hi eKkazieKu 0114 po3pobku.. Budaromecsa sapiaHmu

pobomu.

PekomeHOoeaHa aimepamypa: [3]

CPC: BuKoHaHHA 30800Hb 30 8apiaHMamu 3a 0GHOK MeMOor

Ha3zBa TemMu 3aHATTA Ta nepesnik OCHOBHUX NUTaHb

6. CamocrTiiiHa poboTa cTygeHTa

foanHW, AKi BiaBeAeHi Ha camMOoCTiiHY poboTy CTyZeHTa 3a3HadveHi B N.5. MeToanKa onaHyBaHHS
HaBYa/IbHOI AUCUMMNAIHK, Le NiAroToBKa A0 BUMKOHAHHA Ta 3aXWUCTy NPakTUYHKUX pobiT, niarotoska Ao
MOJY/1IbHOT KOHTPO/IbHOT PO6OTH.

IMoniTuka Ta KOHTPOJIB
7. lMoniTiKa HABYAJIBHOI JUCIHUIJIIHA (OCBITHHOT0 KOMIIOHEHTA)

BrBYEHHSA HaBYabHOT AUCLUNAIHM NOTpebye Bia 3406yBaya BULLOI OCBITH:
- OTPMMAHHA HaBYa/IbHO-aKaAeMIYHOI eTUKMK;

- AOTPUMaAHHA rpadiky HaBYaIbHOIoO NpoLecy;

- BYTU 3BaAXKEHMM, YBA)KHUM Ha 3aHATTAX;



- CUCTEMATMYHO OMNPaLbOBYBATM TEOPETUYHWNI MaTepian;

- AOTPUMaHHA rpadiky 3axXmMcTy NpaKTUYHKUX pobiT. Bignosigb 3406yBava NOBUHHA AEMOHCTPYBATH
03HaKM CaMOCTIMHOCTI BMKOHAHHA MNOCTABNEHOrO 3aBAaHHA, BiACYTHICTb O3HAK MOBTOPKOBAHOCTI Ta
nnariaTty.

AKWo 30060yBay BMLLOT OCBITU BYB BiACYTHIM Ha NeKLii, TO MoMy cAig, BignpaLBaTh L0 NIEKLi0 Y
iHLWIWI Yac (3 iHLIO rPYMoto, HAa KOHCY/bTallil).

AKWwo 3806yBay BMLWOT OCBITU BYB BiACYTHIM HA NPAKTUYHUX 3aHATTAX, TO MOMY CAiA BianpaLoBaTh
Ui 3aHATTA Y iHWKWIM Yac (3 iHWOLo rpynoto, Ha KoOHCyAbTa,i).

8. Buu KOHTPOJIIO Ta PeHTHHIOBA CHCTeMA OI[iHIOBaHHS pe3yJbTaTiB HaBuaHHs (PCO)

PeUTUHT cTyaeHTa 3 KpeaUTHOro MOAYANA CKNAAAETbeA 3 6anis, WO BiH OTPUMYE 3a:
1) BUKOHAHHSA 2X MOAY/IbHUX KOHTPOIbHUX POBIT;

2) BUKOHAHHA Ta 3aXMUCTy 6 NPAKTUYHMX 3aBAaHb;

3) BUKOHaHHA Ta 3axmcTy 4 N1abopaToOpHUX NPAKTUKYMIB;

4) eKcnpec - KOHTPO/Ib HA 3aHATTAX.

Cucrema peUTUHroBux 6anis Ta KpuTepii oLiHIOBaHHA:

1 nepespaasa 2 nepesgaya (6e3
BYaCHa (I'IpOTFlFC')M F‘BOX A0TPUMAHHA
3pa4a TWHHIB BIA TepMiHiB
no4yaTKoBOro
KoHTPOAIO) BMKOHAHHA)
1. BUKOHAHHA MOOYAbHOI KOHMPOAbHOI pobomu:
- MOBHICTIO NPaBM/IbHO BUKOHAHa poboTa. 10 8 6
- poboTa BUKOHaHA 3 HE3HAYHMMM NOMUIKAMM. 8 6 4
- poboTa He 3apaxoBaHa. 0 0 0
- BiACYTHICTb Ha MOAYNbHIN KOHTPObHI PObOTI -1
6€e3 NoBa*KHOI MPUYNHM.
2. BUKOHAHHA NPAKMUYHUX 30800aHb:
- 3aBAaHHA 3aXULWEHO 3 BiAMIHHWUM BONIOAIHHAM 8 6 4
maTtepiany.
- 3aBAaHHA BUKOHAHO 3 BiAMiHHUM BOMIOAIHHAM 6 4 2
maTepiany.
- 3aBAaHHSA HE BUKOHAHO. 0 0 0
- BiICYTHICTb Ha NPaKTUYHOMY 3aHATTI 6e3 -1
NOBaX¥HUX MNPUYNH.
3. BUKOHAHHA n1abopamopHUX NPAKMUKymie:
- 3aBAaHHA 3aXMULWEHO 3 BigMIHHUM BONOAIHHAM 8 6 4
maTepiany.
- 3aBAaHHA BUKOHAHO 3 BiAMiHHWUM BONIOAIHHAM 6 4 2
maTtepiany.
- 3aBAaHHA HE BUKOHAHO. 0 0 0
- BiACYTHICTb Ha NPAKTUYHOMY 3aHATTI 6e3 -1
NOBAXHUX MPUYNH.

Po3paxyHoK wkanu (RC) peittuHry

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



3a pe3ynbTaTamu HaBYa/IbHOI P060TH 3a Nepuwi 7 TUXKHIB MakcMMmanbHa cyma HabpaHux 6anis

cknagae 50 6anis (1 MKP, 3 npakr., 2 nab6. npakr.). Ha nepuwili atecTauii (8- TUKAEHb) CTYAEHT

OTPMMYE «3apPaXOBaHO», AKLLO MOro NOTOYHUI PEUTUHT He meHLwwe 0,5%50 = 25 6anis.

DopaTtKkoBa iHpopmauia 3 gucumnaiHm (OCBITHbOro KOMMNOHEHTA)
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11.

12.

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

KOHTpO/IbHI 3anuUTaHHA
MoxoarkeHHA Ta GOpMyBaHHA NMOKNAAIB | poaosuLy, HadTH i rasy, ¢pisnyHi BnacTmBocTi HadpTK Ta
rasy.
XimiyHWM cknag i ¢isnyHi BnactueocTi HadTK Ta rasy.
XapaKTepucTUKa nopig — KonekTopis HadTH i rasy.
MpupopHi pesepsyapun HadTM i rasy (MAcTKM, NOKNAAW, POLOBULLA, HAaPTOra3oOHOCHI perioHu
YKpaiHu)
MoHATTA Npo 6ypoBy CBEPANOBUHY, KaTeropii CBepA/I0BUH.
MoHATTA Npo 6ypoBYy YCTaHOBKY, cNocobu BypiHHA, KOHCTPYKLA POTOPHOI BypOBOi YCTaHOBKMW.
Tunu Bn60iB HadTOBOT CBEPANOBUHK. MNepdopauia npnsmbiliHOT 30HM NaacTa.
@POoHTaHHa eKcnyaTauia cBepaN0BUH.
lasnipTHa ekcnayaTauia cBepA0BUH.

. EKcnnyaTtauia cBepAnoBUH LITAHTOBUMU TIUMBUHHUMKM Hacocamm (KOHCTPYKLiA Ta NpuHUMn Aii

Ha3eMHOI YaCTUHUM BepcTaTa - ronaanku).

EKkcnnyaTauis cBepA/sIOBUH LUTAHrOBUMM TIMBMHHUMKM HacocaMu (KOHCTPYKLiA BCTaBHOrO
rMMBUHHOrO Hacoca, NpuHLMN Aaji).

EKkcnnyaTauis cBepA/sIOBUH LUTAHFOBUMM TMBMHHMMM HAcocaMM (KOHCTPYKLIiA HEBCTaBHOrMO
rMMBUHHOro Hacoca, NpuHLMN Aaji).

EkcnnyaTauia cBepAN0BUH BIALEHTPOBUMM HAaCOCAMM.

EkcnnyaTtauia ceepA0oBUH NIBUHTOBMMUW HAaCOCaMM.

WaxTHWi cnoci6 Bnaobytky HadTw.

Kap'epHuit cnocib BnaobyTky HapTw.

BopoTbba 3 ycknagHeHHAMM Npu eKcnayaTtauii HadTOBUX | ra30BUX CBEPA/IOBMH.

TNy peMoHTHUX pobiT Ha cBepA/I0BMHAX.

MPUYMHUN 3HMMKEHHA NPOAYKTUBHOCTI CBEPA/TOBUH.

MeToau iHTeHcMiKaLii HadTorasoBux CBePAI0BUH.

@i3nyHi meToaM BiAHOBNEHHA CBEPA/0BUH.

XimiyHi meToan BigHOBNEHHA HAaPTOBUX CBEPAIOBUH.

KombiHoBaHi meToau BilHOBNEHHA CBEPAIOBUH.

MexaTpoHHe 061agHaHHA iHTeHcMiKaLii HabToBUA0OYTKY.

MeToamnKa 3anycky cBepAN0BUH NicaA iX BiAHOBNAEHHA.

Po6ouy nporpamy HaBYanbHOI gucuMnaiHKu (cunabyc):

CKnapeHo K.T.H., gou. JlictroBwuk J1.K

YxBaneHo Kadeapoto AEMK (npotokon Ne 18 Big 24.06.2024)
YxBaneHo MeTtoamuHoto pagoto HH IEE (npotokon Ne21 Big 25.06.2024)



