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IIporpama HaBYAIBbHOI JUCHUILIIHA

1. Onuc HaBYAJBLHOI AUCHMILIIHY, il MeTa, IpeIMeT BUBYAHHS TA Pe3yIbTaTH HABYAHHS

HucyunniHa 3aKna0a€e OCHOBU O07A BUBYEHHA iHWUX OucyunaiH: [TpoekmysaHHA esnemeHmis
mexampoHHUx cucmem, HeniHiliHi 3a0a4i ma ideHmugikayia mexampoHHUX cucmem ma nodibHux, 8 AKUX
nepedbavyeHo 00CNIOHEHHA MAWUH i MexaHiamie, 8 momy 4Yucai i 8 Hagmozaszosil ceepi, ix
MPOeKMyB8aHHS, BU3HAYEHHSA PAUIOHAAbBHUX Napamempie ma pexcumie pobomu, a came — mexHosoeii ma
npucmpoi i cucmemu 019 8i0HOBs1EHHSA NMPOOYKMUBHOCMI HAGMO2a308UX C8EPO/T08UH.

Memoto 8us4eHHA OucyunaiHu € ¢opmysaHHA y cmydeHmis 30amHocmell BuUpilWeHHA
MPUKAAOHUX 300aY 3 KOMIMOHYBAHHA iICHYIOYUX MA CMBOPEHHA HOBUX esieMeHmie ma 3acobie KomrisneKcy
MQAWUH i MexaHi3mie 0518 iHmeHcugikayii Hagpmosudobymky.

lpedmemom suBYeHHA OUCUUMNAIHU € MAWUHU, MEXAHI3MU Ma KOMII/eKcU 045 iHmeHcugikauii
Hagmoeza3zosuxsux pPooosuUW, 61aWMYBAHHA, 0c0baUBOCMI (YHKUIOHYBAHHA, pauyioHanbHUl Habip
MAWUH | MexaHi3mie 8 3anexcHocmi 8i0 criocoby 6i0HO8MeHHA Hagmosux podosuw. BusyeHHa uux
numaxHe 6aszyemoca Ha lidpasniyi ma 2idponHesmonpueodi, ®izuyi, HacocHux, 8eHMUAIMOPHUX ma
MHeBMamMu4yHUX YCcmaHosKax. CyMiMHUMU OUCYUNAiHaOMU €. OCHOBU pecypcoegheKmusHocmi
nidnpuemcms, mexHos102ia crnopyo creuianbHO20 NPU3HAYEeHHS.

lpoepamHi pe3ynsmamu HABYAHHA: 30amHicme 3abe3nevyysamu pyHKUIOHYBAHHA cucmem ma
Komraekcie Hagpmoza3zosux 8upobHUUME, BU3HAYEHHA PAUiOHANbHUX pexcumie pobomu cucmem ma
KOMMAEKCI8 3 Ypaxy8AHHAM YMO8 iX (hyHKUiOHYBAHHA, CMBOPEHHA HOBUX, PAUIOHA/IbHO 360/1aHCOBAHUX
cucmem 3 ypaxye8aHHAM 8UMO2 eHepaoepheKkmuBHOCMI, eKos02i4YHOi 6e3neku ma B6UKOPUCMAHHSA
iHHOBaAUIlIHUX HaNpAMI8 pPO3BUMKY cuUCmeM, KOMIAeKcie ma memodie iHmeHcugikauyii npouyecis
8u00bymKy 8yenesooHis.
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2. TMMpepekBi3auTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/I0TIYHIA CXeMi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpPamoto)

BusyeHHs ducyunaiHu 6azyemoca Ha Kypcax: ®izuka, opasnika ma eidponHesmonpueod, TexHiyHa
MexaHiKa, HacocHi, seHmMuaamopHi ma nHesmamuyHi ycmaHosku. CyMixHUMU OucyunaiHamu e:
MikponpouecopHi npucmpoi 8 YCMaHOBKAX i KOMIMAEKCAX eHEep20EMHUX 8upobHuyms, Cucmemu
3a06e3ne4eHHA eNeKMpPUYHO eHep2iEro eHep20EMHUX 8UPObHUUMS.

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

Po30in 1.3az2anbHi 8idomocmi npo Haghmozazosi podosuusa
Tema 1. Podosuw,a Hagpmu i 2a3y. [Noxo0xceHHA Hagpmu i 2a3y. [TowyK i po3sidka Haghmosux i 2a308ux
podosuwy. Podosuwa Hagpmu i 2asy.
Tema 2. XimiyHuli cknad Haghmu. Po34yuHHicmb 2a3ie 8 Haghmi i y 800i.

Po30in 2. bypiHHA ceepOn08UH
Tema 3. TexHon02ia 6ypiHHA c8epdn08uH. [ToHAMMSA npo bydisHUYMBo ceepdn08UH
Tema 4. CeepdnosuHa i Oeski sBidomocmi 3 nid3emHoi eiopasniku. lNoHAMmMsA npo Hagpmosy i 2a3osy
ceepdno8uHU. KoHcmpyKyis suboro ceepos108UH.
Tema 5. [leski gidomocmi 3 meopii po3pobKu Haghmosux i 2a308ux MNoKaadie i podosuly.
Tema 6. [JocniorceHHA Haghmosux i 2a308Ux c8epPO108UH | naacmis.

Po30in 3. EKkcnayamauia ceepdano08uH
Tema 7. [leski numaHHA meopii nidtiomy piduHu i easy i3 6udobysHuUx ceepO08UH
Tema 8. PoHMAaHHA Ma 2a3nigpmHa eKcrnayamauisa Hagpmosux i 2a308Ux c8epOs108UH
Tema 9. Ekcnnyamauis ceep0sa08UH iHWUMU MeXaHi308aHUMU criocobamu

P0o30in 4. IHmeHcugikayis Hagpmosudobymky.
Tema 10. bBopombba 3 YyCKAAOHEHHAMU rpu eKcrnayamauii Haghmosux i 2a308uUx c8epO/I08UH.
Tema 11. PemoHmHi pobomu ripu eKcnayamauii ceepoano8uH
Tema 12. [puduHU 3HUMCEHHSA MPOOYKMUBHOCMI C8ePO/0BUH.
Tema 13. Memoou iHmeHcugikayii hyHKUiOHY8AHHA HAhMOo2a308UxX C8EPO0BUH.
Tema 14. ®izu4yHi memoodu iHmeHcugiKayii ceepono8uH.
Tema 15. XimiuHi memoOou iHmeHcugikauii ceeponosuH.
Tema 16. KombiHosaHi memodu iHmeHcugikayii ceepoano8uH.
Tema 17. MexampoHHe 0651a0HAHHA iHMeHcugikayii Haghmosudobymky.
Tema 18. 3anycK ceepds108UH 8 eKcriayamauiro.

4. HasuanbHi matepianu Ta pecypcu
OcHoB8Ha nimepamypa

1. bBoitko, B. C. NMpoeKkTyBaHHA eKcnayaTauii HAPTOBUX CBEPANOBUH [TeKCT] : nigpyyHuK:y 2 4. 4. 1
/ B. C. Boiko. — IBaHO-®paHKiBCcbK : IDHTYHT, 2002. — 215 c.

2. 0OcBO€eHHA HadTOBMUX i ra30BUX cBepANOBUH. HayKa i npakTuKka. (MoHorpadis) / A.l. Bynatos, HO.
. Kaumap, O. B. CaseHok, P.C. Apeminuyk. — /1.: C[IOJ/IOM, 2018. - 476 c.

3. MawwuHu Ta obnagHaHHA HadpTOrasoBUX BUPOOHUUTB. AHANITUYHI AOCNIAKEHHSA: HABYaIbHU
nocibHuK/ J1.K. MlictoBuwmk, /1.B. Fypeesa. — Kuis: KMl im. Irops Cikopcbkoro, 2022. — 60 c.

4. IMmnynbcHi metoam iHTeHcudiKaLii BuaobyTKy ByrnesoaHis / B.M. HaropHui, LI, [leHuclok: 3a
3arasnbHoto peaakuieto B.MN. HaropHoro; HAH YKpainu, IHcTutyT reodisunkm im. C.l. CybboTiHa. — Kuis, 2012.

5. boiko B. C. Mia3emMHuin peMOHT cBepAN0BUH: MigpyYHUK ANA BULLMX HaBYa/IbHUX 3aKnagis. Y
4-x yacTmHax. YactuHa . — IBaHo-®PpaHkiBcbKk: Paken, 2002. — 465c.

6. CsiTamMubKkuin B.M. EKcnnyaTauis HadbToBMX Ta ra3oBuX poaoBuLl. bypiHHA HadTOoBMX | ra3oBumx
cBepAa/ioBMH: KOHCNEKT nekuin ans Bysis. - K.: HawioHanbHWUI TeXHIYHKUIA yHiBepcuTeT YKpaiHu "KniBCbKMi
nonitTexHiyHmm iHctutyT", 2000. - 110 .

7. HaropHuit B.IN. IMnynbCcHI meToAan BiAHOBNAEHHA NPOAYKTUBHOCTI BOA03abipHUX CBEPANOBUH. —
K.: «Ecce», 2011.-187 c.

8. CaitTamupbknin B.M., Byrait 10.10. BugobysaHHa HadTu i rasy. — K.: Bua-so CMNA «bytko M.B.»,
2009.-840c.

Aodamkoea nimepamypa



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

10. BypiHHA cBepAN0BUH: [loBiAHUK: Y 5-TU T.: T. 2: [IpoMUBaHHA cBepAN0BUMH Bigpobka aonit / M.A.
Mucniok, |.W. Pubuny, P.C. Apemiituyk / AT "ArpoHadTa— K.: "IHTepnpec NTA", 2002. — 301 c.

11. TipHUYMA eHuMKnoneanyHuii cnosHuK / 3a pepn. B.C. Bineupkoro. — [oHeubK: CxigHui
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)

Haszsu 3amictoBmMx moaynis i Tem

B
cboro Nekuii | Mpakr. CPC
1 2 3 4 6
Tema 1. Pogosuiua HadTH i rasy.
MoxoayKeHHA HadTH i rasy. Mowyk i 14 4 4 6

po3BigKa HadpTOBMX i ra30BMUX
poaosuL,

Tema 2. XiMmiuHWI cknag HadTK.
Po3umHHicTb rasie B HadTi i y BoAi. TUCK
HAacUYeHHA HadTM | BOAU NOMYTHUM 5 5
rasom. BogoHadTosi i
BOAOHadTOra3oBi eMybCil.

Tema 3. TexHonoria 6ypiHHA
CcBepAasioBUH. TOPU3OHTaNbHI
cBepasioBUHU. [OXMA0 CKepoBaHi
cBepAa/ioBMHU. ABapii B BypiHHiI.
Tema 4. CBepanoBuHa i geAki
Bi4OMOCTI 3 NiA3eMHOI rigpaBiku. 5 5
KoHcTpyKLuia Buboto cBepaOBUH.
Tema 5. [lesaki BigomocTi 3 Teopii
po3pobKkM HadpTOBUX i ra30BUX 5 5
NOKaAiB i poaoBuL,

Tema 6. locnigKeHHA HAPTOBMUX i
ra3oBmx CBEPA0BUH i naacTise. Bcra-

. . . 5 5
HOB/IEHHA HOPMM Big6OpPY PIAUHM i
rasy 3 Ha$TOBOI | ra30BOI CBEPA/I0BUH.
Tema 7. leaki nuTaHHA Teopii nignomy
piavHW i rasy i3 BUA006YBHMX 5 5
CBEpPA/IOBMH.
MKP 3a npongeHnm maTtepianom 8 2 2 4
Tema 8. PoHTaHHa Ta rasnidpTHa
eKcnyaTtauia HapToBKUX | ra30BUX 5 5
CBEpPA/IOBMH.
Tema 9. EKcnnyaTauisa cBepaoBMH 5 5

iHLWMMM MmexaHi3oBaHUMKM cnocobamu.
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Tema 10. BopoTbba 3 yckNagHeHHAMMU

npw ekcnayaTtauii HapToBMX i ra30BUX 5 5
CBEPANOBUH

Tema 11. PeMoHTHi poboTu npu 5 5
eKcnayaTauii ceepa/0BUH

Tema 12. MPUUYUHN 3HUKEHHA 5 5
NPOAYKTUBHOCTI CBEPA/I0BUH

Tema 13. MeToam iHTeHcudiKauii

dYHKUiOHYBaHHA HadTOra3oBmUx 5 5
CBEPANOBUH

Tema 14. ®iznyHi metogm 5 5
iHTeHcudiKauii cBepaOBUH

Tema 15. XimiuHi meToaun 5 5
iHTeHcudiKauii cBepaOBUH

Tema 16. KombiHoBaHi meToau 5 5
iHTeHCcMiKaLii cBepAN0BUH.

Tema 17. MexaTpoHHe ob6nagHaHHA 5 5
ANA iHTeHcnikauii HapToBNAOOYTKY

Tema 18. 3anyck cBepa/IOBUH B 5 5
eKcnayaTau,ito.

MKP 3a nporgeHum matepianom 9 2 2 5
3anik 4 4
Bcboro roamH 120 8 8 104

NeKuiiiHi 3aHATTA

Hassa Temu nekujii Ta nepenik OCHOBHUX NUTaHb

1 Poposuwa HadTu i rasy. NMoxogkeHHA HadTH i rasy. MowyK i po3sigKka HapTOBUX i
rasosux pogosuuy,. Pogosuwa HadpTH i rasy.

Tuck i TemnepaTtypa B Hagpax 3eMHOT Kopu. MNMowyK i po3sigka HadpToOBUX i ra3oBuMX
POAOBULL: eTANM MNOLYKOBO-PO3BiAyBaibHUX POOIT, reodiznyHi i reoximiyHi metToam
po3BiaKn. Pi3nyHI BN1ACTUBOCTI NPUPOAHUX i MONYTHMUX ra3iB: KOMNOHEHTHMUX CKNag,
MOJIEKYNSIPHA Bara, ryCTUHA, 3aNEXHICTb MiX TUCKOM, 06'eMoM i TemnepaTypoto.
KoeodilieHT Haa-CTUCAMBOCTI MPUPOAHMX | MONYTHMX rasiB. fABuMLLE 3BOPOTHOI
KOHAEHCaLii NpnpogHoro rasy.

PekomeHOoeaHa aimepamypa: [2] c. 13-36; [3] c.3-60; [4] c.3-24.

2 XimiuHuii cknag HadpTU. PO3umnHHICTb rasis B HadTi i y BOAi.
TUCK HacuuyeHHA HadTU | BOAM NONYTHUM ra3om. MasosBuit paktop HadpTK i BOAMW.
PexkomeHOoeaHa nimepamypa: [2] c. 13-36; [3] c.3-60; [4] c.3-24.

3 TexHonoria 6ypiHHA cBepANOBUH. MOHATTA Npo 6yAiBHULTBO CBEPANOBUH.
Cnocobu 6ypiHHA cBepanoBuH. Lukan OyaiBHMUTBA CBEpANOBUHU. Byposi
YCTAQHOBKM Ta HaseMHi cnopygu. byposi gonota. bypuabHi KonoHu. MNpommsKa
cBepasioBMHU. BypoBi po3umHu. Ob6BaxKHEHI OYpPOBi PO3YMHU. YCKNAAHEHHA, WO
BMHWKAIOTb Npu OypiHHI. Pexkmm 6ypiHHA. KOHCTpyKLUia cBepanosuHu. MeTtoaum
TaMrMoHaa CBepPA/I0BUH.

PexkomeHOo8aHa nimepamypa: [4] c.25-108.

4 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 ceepanoBuHoto. OCBOEHHA HAPTOBMX i ra3oBUX CBEPANOBMH. Po3nogin
TMCKY B N1ACTi NO pajiycy BiA cBepAnoBUHU. Bsaemogia cBepanoBuH. MovyaTkoBuUi i
NOTOYHWUI NNACTOBMIN TUCK. CTaTUYHUI | ANHAMIYHMIA PiBHI PiAWHN B CBEPA/IOBUHI.




MpuBeneHnit pagdiyc cBepAnoBUHU. PiBHAHHA npunaAuMBY pPiaWMHKM | rasy B
rigpoaMHamiyHo  HedocKoHany cBepanoBuHy. KoediuieHT nNpoAYKTUBHOCTI
CBEpPA/IOBUHM.

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

DesKi BigomocrTi 3 Teopii po3pobKku HapTOBUX | rA30BUX NOKNAAIB | poaoBULL,.
Buan nnactoBoi eHeprii. MexaHi3am BWTICHEHHA piguHK | rasy ago oinbTpis
CBEPANIOBMHU NpK po3pobui HapTOBUX i ra3oBMX MOKNAAIB. PeXXUMK ApeHyBaHHA
HaAapTOBMUX i FrAa30BUX MOKAALIB. YMOBM iCHYBAHHA Pi3HUX PEXMMIB i xapakTep ix
npoasy. EdeKTUBHICTL pexumiB apeHyBaHHA. KoediuieHT HadToBigOaui i
rasosiggadi nnacta. Temn po3pobKku noknagy. Metoam niagTPUMaHHA NNACTOBOrO
TUCKY B noknaai. KinbKicTb BOoAM, WO HarHiTaeTbea B naact. OcobamnBocCTi po3pobKu
ra3oKoOHAEHCATHOro noknaay. MpuHumnmn sBubopy pauioHaNbHOI cMcTeMM PO3pPOOKM
HadTOBOrO i razoBoro noknagy. Metoau nigeuueHHs HadTo- | ra3oBigaayi naacTis:
NiATPMMaHHA NNACTOBOrO TUCKY B HAPTOBMX i FrA30KOHAEHCATHUX MOKNALAX; HOBI
meToau 36inblueHHA HadToBIAAAYI: METOAN BAOCKOHA/IEHHSA NpoLuecy 3aBOAHEHHS,
TEensoBi MeToau BM/MBY Ha NOKNAL B LIJIOMY, HarHiTaHHA B NJAcT PO3YMHHMUKIB,
MiLeNAPHMX pO34nHiB; dopcoBaHui Biabip pianHKM 3 nnacta. TexHosoriA npose-
AEeHHA 3ragaHux metoais. MeTtoam 36inblUEHHSA NPOAYKTUBHOCTI CBEPANOBUH Yepes
BMN/MB Ha MpPuBKUOIAHY 30HY naacta: MPU3HAYEHHs, 3aCTOCOBYBaHi 3acobu i
TEXHOJIoriA 3AIACHEHHA KUCAOTHOI i TePMOKMCNOTHOI 06po6oK, riapaBnivyHoro
pO3pMBY Naacta, TEMIOBUX CMOCO6IB TepmorasoximiyHoro cnocoby, nickocTpy-
MWHHOI nepdopalii, KombiHoBaHUX cnocobis.

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

Docnip)xeHHAa HapTOBUX i FA30BUX CBEPAJIOBUH i NaACTIB.

BctaHoBNEeHHs HOpMM Bigbopy pianHM i rasy 3 HadTOBOI i ra3oBoOi CBEpPA/IOBMUH.
Mpu3HayeHHA [ocChigXeHb CBepaNOBMH | nnacTie. [ocnigKeHHA cBepasOoBUH
MEeTOLOM yCTaneHux Biabopis. IHAMKATOPHA NiHiA cBepANOBUH i il pisHoBUAM. OaHO-
i ABOYNEeHHa dopMyan NPUNANBY PiAUHM i ra3y B CBEPANOBUHY | MeToAnKa 06pobKu
pe3ynbTaTtiB gocaigrKeHb. [MOHATTA NPO AOCAIOKEHHA CBEPA/SIOBUHU METOLOM
NPOCNiAKOBYBaHHA BiAHOBMEHHA TUCKY Ha ii BM6G0i. OcobaMBOCTI [OCNIAKEHHSA
ra3oKOHAEHCATHUX cBepA/IoBUH. PaKTOopKU, AKi 0bMeXKytoTb Biabip pianHKM i rasy 3
HapTOBUX | rasoBUX CBEPA/IOBMH. BcTaHOBAEHHA Hopm Bigbopy piavHu i rasy 3
HapTOBMX i rA30BUX CBEPAIOBUH.

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

[esaKi nuTaHHA Teopii nigiiomy piguHu i rasy i3 BuA06yBHUX CBEpPANOBUH.
dazoBuii cknag npoaykuii HadToBOI i razosoi cBepAnoBUH. CTPYKTypHi dopmum
BEPTUKANBbHOrO MPUNAMBY T[a30PiAMHHOI CyMiWi B KOMIOHI MignomMHux Tpy6.
MNpuBeaeHa, 06'eMHa i BiAHOCHA LWBMAKOCTI pyxy $a3 y BepTUKaNbHOMY MOTOLL
aucnepcHoi cuctemun. O6'emHi BUTpaTHa i AincHa goni ¢a3 B AUCMEPCHIN cUCTEMI.
3B'A30K BUTPATHOI i AincHOI aonei ¢pas B cuctemi. l'ycTMHa ABO- i TpUdasHOI cucTemm,
AKa PYXa€TbCA B KONOHI MiAMOMHMX Tpyb6. PiBHAHHA GanaHcy TUCKIB AnAa
BEPTMKA/NIbHOTO MOTOKY AUCMNEPCHOI cucTeMu. Po3paxyHOK po3noginy TUCKY i
BUTPATHOI A0Ni Bi/IbHOrO rasy no AO0BXMHI nigiomHuKka. Knacuoikauis cnocobis
ekcnayaTauii HapToBMX | rasoBux cBepasioBUH. CTaTUCTUYHI AaHi nNpo ¢oHA
eKcn/yaTauinHmux ceepasioBuH B YKpaiHi, cepeaHi nobosi aebitm pianHu i rasy i3
CBEPA/NIOBMH i BUAOOYTY NPOTArom poKy HadTy 3a cnocobamm ekcnayaTauii.
PexomeHdoeaHa aimepamypa: [5] c.220-255.

®doHTaHHa eKcnayaTtauia HapToBMUX | ra30BUX CBEPANIOBUH.

MpuHUMNKN POHTAHYBAHHA cBepAnoBMHU. Cxema o0b6iagHaHHA HadTOBOI i ras3oBoil
CcBepA/ioBMH Npu GOHTaHHIN eKcnayaTauii. Cnocobu NpoaoBKeHHA GOHTaHyBaHHSA
cBepasioBMHU. O6nacTb 3acTocyBaHHS GOHTAHHOIO cnocoby ekcnayaTauii HadToBUX
cBepAasioBuH. MpuHUMN 4ji rasnipTHoro nigiiomHuKa. Mepesarn, HegoNiKKM | o6nacTb
3acToCcyBaHHA rasnipTHoro cnocoby ekcnayaTtauii HapTOBMX CBEPAJSIOBUH.
PexomeHdoeaHa aimepamypa:[1] c.69-174; [5] c.256-295.




9 EkcnnyaTauis cBep4/ioBUH YCTAHOBKAMM iHLUMMM MeXaHi3oBaHUMM cnocobamu
MpuHumMnu nipbopy Y3BH po cBepanosuHu. [epesarn, Heponikm i obnactb
3actocyBaHHA Y3BH. TeopetnyHa nopaya i KoediuieHT nopaui YLWIIH. Bnaus
HaKoedilieHT noaadi BTPAT PiANHK, BINbHOTO rasy i NpyXHUX aepopmadliin KoNoHU
wraHr i Tpyb. Cnocobu 36inbwieHHA KoediuieHTa nogadi YLIMH. Pobouya xa-
PAKTepPUCTMKA LITAHrOBOro Hacoca. [puMyYMHM po3pobKM HOBUX crnocobis
eKkcnayaTauii HapTOBMX CBEPONIOBUH: eKCnayaTalia CBEpPA/IOBUH, APEHYHUMX
NnoKnagM 3 BWCOKOB'A3KOK HadTO, MNOXMNO-HANPaBNEHUX CBEPANOBUH B
3abo/104eHin micueBocTi i Ha wenbdax MopiB, CBEPASIOBUH 3 BEIMKOK BUCOTOMO
nigiomMmy pianHU; 3HUKEHHA MEeTaZIOMICTKOCTI i NigBULEHHA K.K.A4. YCTAaHOBOK ANA
nigiomy pigMHu i3 CBEPONOBMHU, MIABULLEHHA MIXPEMOHTHOrO nepioay
CBEPA/IOBMH.

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

10 | bopotbba 3 ycKnagHeHHAMM NpU eKcnayaTtauii HadpToBUX | ra30BUX CBEPA/IOBUH.
MeTtoau 36iiblUeHHA NPOAYKTUBHOCTI CBepAsIOBMH. [TOTOYHMIA | KaniTanbHUM
pemMoHTM cBepanoBuH. Metoam pgii Ha npmembiiHYy 30HY nnacta. bopoTbba 3
BiAKNagamu napacdiHy i coner npu ekcnayaTauii HadpToBux csepanoBuH. O6-
MEXKEHHA NPUNAMBY BOAM B CBEPAIOBUHM.

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

11 | PemoHTHIi po60TH npu eKcnayarauii cBepa/IoBUH: Kiacudikalia peMOHTHUX pobiT,
OCHOBHi BMAW | TEeXHONOriA BMKOHAHHA MOTOYHMX | KaMiTaJbHUX PEMOHTIB
CBepA/iIoBMH. [NaHyBaHHA PEMOHTIB CBEPAJIOBMH.

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

12 | MpuUunHM 3HUMKEHHS NPOAYKTUBHOCTI cBepanoBuH. PinbTpauiiHa 30Ha, 30Ha
BM/IMBY NacTa, PEYOBUHMW, AKi 3abpyaHIolOTb nNepdopoBaHi OTBOPU Ta Nopoay-
KOJIEKTOP.

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

13 | MeTtogu iHTeHcudiKauii PyHKUIOHYBaHHA HadTOra3oBux cBeppaoBUH. OCHOBHI
metoam iHTeHcudiKauii. BM3HayeHHA pauioHanbHOro cnocoby BigHOB/EHHS
CBEpPANOBMH B 3aN€XKHOCTI Big YMOB eKkcnayaTauii. Nepesary Ta He40NiKM MeTOS,iB.
PexomeHOoeaHa animepamypa: [11] c.24-41; [7] c.21-32.

14 | ®isuyHi metoau iHTeHcudiKauii cBeppnoBuH. [iapoOpPO3pUB NaacTa, TEPMIYHI
MeToAu, AEnpeciiHi MeToan, iMny/bCHi meToau, BibpauiliHi metoamn, obpobKa
€/IeEKTPUYHUM | MarHiTHUM MONeMm.

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

15 | XimiuyHi meToam iHTeHcUiKaLii cBepA/I0BUH.

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

16 | KombiHoBaHi meToau iHTeHcudiKauii cBepaoBUH.

TepmokucnoTHi metoau. MNapopo3pmrB 3 KNCNOTHO 06POHKO. TepMOrasoxiMmivyHMM
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 CBEPA/I0BUH. [TOBEPXHEBI NMPUCTPOI ANA BiAHOBAEHHA
CBEPAIOBMH. MexaTpoHHi KOMMNAEKCH obnagHaHHA iHTeHcudiKauii
HapTOBUAOOYTKY.

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

18 | 3anyck cBepANOBUH B eKcnayaTauilo.

BUKOpPUCTAHHA CTPYMWHHOro Hacocy. CBabyBaHHS, MOPLHIOBAHHA. BM3HAYeHHsA
NPUTOKY Yepe3 KoedillieHT BigHOBNEeHHA TUCKY (KBT).
PexomeHOoeaHa aimepamypa: [11] c.66-69; [7] c.50-55; [9] c.32-39; [8] ¢.89-111




- TpaKTUuHi 3aHATTA
OCHOBHi 3aBAAHHA LUMKAY NPAKTUYHUX 3aHATb NpucBAYeHi GOpMyBaHHA KOMMETEeHTHOCTeM
PO3paxyHKy OCHOBHWMX NapameTpiB 0bnagHaHHA gna 3abe3nevyeHHA YHKLIOHYBAaHHA HadTOrasoBoro
06nagHaHHA Ta 36inbleHHA HadToBIAAAYI CBEPA/IOBUH.

Ha3zBa Temu 3aHATTA Ta nepenik OCHOBHUX NUTaHb

1 O6napgHaHHA AnAa ekcnayatauii HadpToBUX poaoBuwy,. Knacudikauia Ta BMGIp
obnagHaHHA B 3a71€KHOCTI Bif TUNY eKcnayaTalii pogoBULLa.

AudakmuyHi 3acobu: Buoarombecsa eapiaHmu npakmu4Hoi pobomu.
PexomeHdoeaHa nimepamypa: [3]

CPC: BuKOHaHHSA 30800aHb 30 8apiaHMamu 3a OGHOK MeMOH0.

2 ®doHTAaHHA eKcn/yaTauia CcBepAsioBMH. BKW3HAYeHHS OCHOBHWMX MOKA3HMKIB
¢dOoHTaHyBaHHA HadTH.

AudakmuyHi 3acobu: Budaromecs sapiaHmu npakmu4yHoi pobomu.
PexomeHdoeaHa nimepamypa: [3]

CPC: BuKOHaHHSA 30800Hb 30 8apiaHMAamMu 3a OGHOK MeMOH0.

3 Po3paxyHOK ¢i3MUHUX BAACTUBOCTEN NAACTOBUX HadT

Po3spaxyHoK @i3snyHuX BAacTuBocte HadpTM B npoueci i  OAHOKPATHOro
po3rasyBaHHA.

AudakmuyHi 3acobu: Memodu4Hi eKazieKu 014 po3pobku.. Budaromeca sapiaHmu
npakmu4Hoi pobomu.

PekomeHOoeaHa nimepamypa: [3]

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

4 MoaynbHa KOHTpobHa po6oTa Nel.

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

Po3paxyHOK BTpaT Ha TepTa B Ki/JbLEBOMY 3a30pi TPyOM Kpyrioro nepepisy npu
3aMillleHHi B’A3KONNACTMYHOI PIAWHU  (FIMHUCTOrO PO3YMHY) HbIOTOHIBCbKOMO
pianHoto (Boaoto).

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 014 po3pobKu
npoz2pam 3a 0aHOK MeMOoKo.

PexkomeHOo8aHa nimepamypa: : [3]

CPC: BuKoOHaHHSA 30800Hb 30 8apiaGHMAMU 30 OGHOK MEMOI0.

6 EkcnnyaTauis cBep4/IoBUH LWITAHIOBMMU 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 Bnaus Ha npuBMbIiiHY 30HY CBEpA/I0BUHM.

Po3paxyHOK OCHOBHMX napameTpiB npu ob6pobui NpMBMOINHOT 30HU KUCAOTHUMMU
pO34YnHaAMMU.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 0518 po3pobku
rnpoepam 3a 0aGHOK MeMOIO.

PekomeHOoeaHa nimepamypa: : [3]

CPC: po3pobKa npozpam 3a sapiaHmMamu.

8 Fippopospus nnacra.

Po3paxyHOK OCHOBHMX NapaMeTpiB NpoLecy riapopospusy.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 0218 po3pobku
npoz2pam 3a 0aHO MeMOoro.

PexkomeHOo8aHa aimepamypa: : [3]

CPC: po3pobKa npozpam 3a sapiaHmMamu.

9 MopaynbHa KOHTpOo/IbHA poboTa Ne2




6. CamocrTiiiHa poboTa cTyaeHTa

foanHW, AKi BigBeAeHi Ha camoCTiiMHy poboTy CTyaeHTa 3a3HadveHi B N.5. MeToanKa onaHyBaHHS
HaBYa/NbHOI ANUCUMMNAIHK, LUe NiAroTOBKAa A0 BMKOHAHHA Ta 3axXWUCTy MNPaKTUYHUX pobiT, nigrotoBKa A0

MOAY/1bHOT KOHTPO/IbHOT PO6OTH.

[MoniTuka Ta KOHTPOJIB

7. IMoaiTHKA HABYAJIbHOI IMCHUILIIHN (OCBITHLOI0 KOMIIOHEHTA)

BMBYEHHSA HaBYaNbHOI AMCUMNAiIHM NOTpebye Bia 3406yBaya BMLLOI OCBITH:

- OTPMMAHHA HABYa/IbHO-aKaAeMIYHOI eTUKMW;
- AOTPUMaHHA rpadiky HaBYaIbHOro NpoLecy;

- 6YTVI 3BaXXeHUM, YBaXXHUM Ha 3aHATTAX;

- CUCTEMATMYHO OMNPALLbOBYBATM TEOPETUYHUIN MaTepian;
- AOTPUMAHHA rpadiKy 3aXUCTy NPaKTUYHKUX PO6IT. BignoBiab 3400yBaya NOBUHHA AEMOHCTPYBATH
03HaKM CaMOCTIMHOCTI BMKOHaHHS MOCTAaB/NEHOrO 3aBAaHHA, BiACYTHICTb O3HAK MOBTOPIOBAHOCTI Ta

nnariaTty.

AKWo 30060yBay BMLLOI OCBITU BYB BiACYTHIM Ha NeKLii, To MoMy cAig BignpaLBaTh L0 NIEKLi0 Y

iHLWWMM Yac (3 iHWO rpynoto, Ha KOHCybTaLil).

AKWo 3806yBay BULLOT OCBITM BYB BiACYTHI Ha MPAKTUUYHMX 3aHATTAX, TO MOMY CNig BiANpaLoBaTh

Ui 3aHATTA Yy iHWMWI Yac (3 iHLWO rpynoto, Ha KOHCyAbTauii).

8. B KOHTPOJIIO Ta PeliTHHIOBA cCHCTeMA OlliHIOBaHHS pe3yJbTaTiB HaBuaHHs (PCO)

PeATUHT cTyaeHTa 3 KpeAUTHOro Moaynsa CKAajaeTbca 3 6anis, Wo BiH OTpUMYyE 3a:

1) BUKOHAHHA 2X MOAYbHUX KOHTPOIbHUX POOGIT;

2) BUKOHaHHA Ta 3aXMCTy 6 NPaKTUYHUX 3aBAaHb;
3) eKcnpec - KOHTPOJIb Ha 3aHATTSAX.

Cucrtema peMTUHroBux 6anis Ta KpuTepii OLiHIOBaHHA:

1 nepe3gava
(npoTarom asox

2 nepesgava (be3

BYaCHa . . A0TPUMAHHA
TUXHIB B4, P
34a4a TEPMIHIB
no4aTKOBOIoO
BMKOHaHH#)
KOHTPOJItO)
1. BUKOHQHHA MOOYAbHOi KOHMPOAbHOI pobomu:
- MOBHICTIO NPaBU/IbHO BUKOHaHa poboTa. 10 8 6
- poboTa BMKOHaHa 3 HE3HAYHMMM MOMUIKAMM. 8 6 4
- poboTa He 3apaxoBaHa. 0 0 0
- BiACYTHICTb HA MOAY/NbHIN KOHTPO/bHI POBOTI -1
6e3 NoBa*KHOI NPUUUNHM.
2. BUKOHAHHA NPAKMUYHUX 3080aHb:
- 3aBAaHHA 3aXULWEHO 3 BiAMIHHMUM BONOAIHHAM 8 6 4
maTtepiany.
- 3aBAaHHA BUKOHAHO 3 BigMIHHMM BONOAIHHAM 6 4 2
maTepiany.
- 3aBAaHHA HE BUKOHAHO. 0 0 0
- BiACYTHICTb Ha NPaKTUYHOMY 3aHATTI 6e3 -1

NOBaXXHUX MPUYUH.

Po3paxyHoK wkanu (RC) peittuHry
Rc(max)=6x12+1x20+8=100 6anis

Rc(min)=6x12*0,5+1x20*0,5+8%*0,5=50 6anie




cKknaga

3a pe3ynbTaTamu HaBYa/IbHOI PO60TH 3a NepLwi 7 TMXKHIB MaKCMMa/ibHa Cyma HabpaHux banis

€ 72 6anu (6K.n.). Ha nepwii aTectauii (8- TMXKAEHb) CTYAEHT OTPUMYE «3apaxoBaHO», AKLLO

MOro NOTOYHWUIM pPeUTUHT He meHwe 0,5*63 = 36 6anis..

MakcumanbHa cyma 6anis cknagae 100. 1na oTpuMaHHSA 3aniKy 3 KpeaAUTHOro Mmoayasa noTpibHo

MaTW PEUTUHT He meHwe 50 6anis, a TaKOX BMKOHAHI BCi NPAKTUKYMK Ta MOAY/bHi KOHTPO/IbHI po60oTH.

Tabaunua BigNOBIAHOCTI PEUTUHIOBMX 6aNiB OLLIHKAM 33 YHIBEPCUTETCbKOIO LWKANOH:

Kinbkicme 6anie OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe
84-75 Hobpe
74-65 3a40BifIbHO
64-60 JoctatHbo
MeHwe 60 He3ano0BinbHO
He BMKOHaHi ymoBM A0MYCKY He ponyweHo

CTyaeHTH, AKi HaMpWKiHUi cemecTpy MatoTb peuTMHr meHwe 50 6aniB BMKOHYOTb 3a/iKoBy

KOHTPO/IbHY po6oTy. MpK LbOMY A0 3arasibHOrO PeNTUHIY A0AaloTbCA 6ann 33 KOHTPObHY POBOTY i LA

peﬁTVIHI'OBa OLI,iHKa € OCTaToO4HOl. 3aBAaHHA KOHTpOI'IbHO'I. pO6OTVI CKNada€TbCA 3 TPbOX MUTAHbL 3

NeKUiHOro matepiany.

KorKHe MMTaHHA OLHI0ETBCA HACTYMHUM YMHOM:

- TBOPYMM Nigxia, NOBHICTIO po3KpUTe 3aBaaHHA — 15 6anis;

- rMMboKe PO3KPUTTA 3aBAAHHA, HE3HAYHIi NnoMuUIKK — 13 Banis;

- 06r'pyHTOBAHE PO3KPUTTA, 3 HE3HAYHMMM NOMUAKamK — 11 6anis;
- 3aBAaHHA PO3KPUTO HEMOBHICTIO, € NOMUAKKN — 7 Banis;

- 3aBAaHHA He BUpiweHe — 0 6anis..

DopatkoBa iHpopmauis 3 gucumnniHm (OCBiTHLOro KOMMNOHEHTA)

W

O N WU

11.

12.

13.
14.
15.
16.

KOHTpO/IbHI 3anuTaHHA
MNoxopKeHHA Ta opmyBaHHA MOKIALIB | poAoBUL, HadTK i rasy, ¢isMUHi BAacTMBOCTI HadTU Ta
rasy.
XimiyHnI cknag, i ¢isnyHi BnactueocTi HadTK Ta rasy.
XapaKTepuCcTMKa Nopig, — KOIEKTOPiB HAapTH i rasy.
MpupoaHi pesepByapn HadTM i rasy (nacTtkm, Noknagu, poaoBuLLa, HapTOrasoHOCHI PerioHn
YKpaiHu)
MoHATTA Npo BypoBy CBEPASIOBUHY, KaTeropii cBepa0BUH.
MoHATTA Npo 6ypoBY YCTAHOBKY, Cnocobu BypiHHA, KOHCTPYKL,iA POTOPHOI BYpPOBOi YCTAHOBKMU.
Tunu Bnb60iIB HadTOBOI CBEPAN0BUHU. [Mepdopalis npnBmnbiMHOI 30HM nNaacTa.
®doHTaHHa eKcnayaTauia cBepaN0BUH.
la3nidTHa ekcnayaTtalia cBepaoBUH.

. EKcnnyaTauina cBepANoBUH LUTAHTOBUMM TIMOUHHMMM Hacocamu (KOHCTPYKLiA Ta npuHUmMn aii

Ha3eMHOT YaCTUHM BepcTaTa - rolMaanku).

EkcnnyaTauis cBepAsIOBMH LUITAHTOBUMM TAMBUHHMMW HAcocaMM (KOHCTPYKLiAa BCTaBHOro
rMMBUHHOro Hacoca, NpuHUMN Aaji).

EkcnnyaTauis CcBepAsIOBUH LUTAHFOBUMM TIMBMHHMMKM HAcocaMM (KOHCTPYKLiA HEBCTaBHOrMO
rMMBUHHOrO Hacoca, NpuHUMnN Aaji).

EkcnnyaTauia cBepAN0BUH BIALEHTPOBUMM HAaCOCAMM.

EkcnnyaTauia ceepAa0BUH FBUHTOBMMM HAaCOCaMM.

LaxTHni cnocib BnaobyTky HadTu.

Kap'epHuit cnocib BnaobyTky HadTw.



17.
18.
19.
20.
21.
22.
23.
24.
25.

BopoTbba 3 ycknagHeHHAMM Npu eKcnayaTtauii HapToBUX | ra30BMX CBEPA/IOBUH.
TN peMoHTHUX PobiT Ha cBepA/I0BUHAX.

MPUYMHUN 3HMMKEHHA NPOAYKTUBHOCTI CBEPA/IOBUH.

MeToau iHTeHcMdiKaLii HadTorasoBUx CBEPAN0BUH.

di3nyHi meToaM BiAHOBNEHHA CBEPA/OBUH.

XimiyHi meToam BigHOBNEHHA HADTOBUX CBEPAIOBUH.

KombiHoBaHi meToau BigHOBNEHHA CBEPA/IOBMH.

MexaTpoHHe 0b1agHaHHA iHTeHcuiKaLil HabToBUA0OYTKY.

MeTogmKa 3anycKy CBepAa0BUH Nicas iX BigHOBAEHHA.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):
CKnageHo K.T.H., gou,. Jlictoswmk J1.K
YxBaneHo Kadpeapoto AEMK (npotokon Ne 27 Big 23.06.2026)
YxBaneHo MeTtoamnyHoto pagoto HH IEE (npotokon Ne43 Big 29.06.2026)



