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Bukaga4i, po3po6GHUKHU

IlleBuenko HaTauist 'puropiBHa

nataliia.shevchenko@khpi.edu.ua
KanguaaT TeXHIYHUX HAYK, IOLEHT KabeapH rigpapsidni mamuau HTY "XII1"

ABToOp Ta cniBaBTOp NMOHaA 60 HAYKOBUX Ta HaBYaJIbHO-METOAUYHUX Mpallb.
Kypcu: "OcHoBH nifizeMHOI rigpaBJiiky i Teopisa ¢inprpanii”," MexaHika

B'sI3K01 piZIMHU Ta OYPUJIBHHUX PO34HHIB", "MallliHU Ta 006J1afHAHHS AJ1s
OypiHHA HaPTOBUX Ta ra30BUX CBep/AJIoBUH", "MaliuHu Ta 06/1aITHaHHS
JUIs1 BUZI06YTKY HapTU Ta iHIIKX BU/IiB ByTJIeBOJIHEBOI CHPOBUHU",

"[ligBuIeHHsA ebeKTUBHOCTI BUAOOYTKY HadTH Ta rasy’.

JleTasbHillle PO BUKJIa/iaya Ha calTi kKadeapu

Pe3Ba Kcenia CepriiBHa

kseniia.riezva@khpi.edu.ua
KanauaaTt TexHidYHUX HayK, AouieHT KadeApu rigpassiudi Mmamuau HTY «XIII»

Joceig po6otu - 10 pokiB.

ABTOp Ta cniBaBTOp NMoHaA 60 HAYKOBUX Ta HABYAJbHO-METO/IUUHUX Npallb.
Kypcu: «TexHiyHe oCHallleHHA Ta TEXHOJIOTi peMOHTY CBep/JIOBUH», «BcTyn
o daxy. O3HalioMya IpaKTHKay, «[igporazoauHamika», «[igpasikay,
«OCHOBY HAayKOBUX A0CJi/XKeHb», «DOHTaHHA Ta ra3oBa 6e3mnekKa B
HadTorasoBii ranysi», «MalmuHu Ta 06/1a/JHAHHS /151 OYpiHHA HAPTOBUX i
ra3oBUX CBEP/JIOBUH, 06JIafHAHHSA [ BUOOYTKY HadTH i razy».

JleTaJsibHillle Ip0 BUKJIAAa4a Ha calTi kadeapu




3arasibHa iHpopmanisa

AHoTanisa

MauivHu Ta 06J1aiHaHHA A/ BUA0OYTKY HAQTH Ta iHIIUX BU/IiB BYTJIEBOAHOI CUPOBUHM - 1i€ MPOBiAHUM
HallpAMOK Yy Fanysi MaI.I_II/IHO6y,£LYBaHHH. 0Oco6J1MBO BaXKJIMBUM BOHO CTaJI0 OCTAHHIM 4YacoM 3
YPaxXyBaHHAM BHUCHAXXE€HHA pecypciB Ha poAOBHIIAX Td 3HAYHUM 3POCTAHHAM TEeXHOJIOTiYHO] CKIIa,lIHOCTi
Ta eHEProEMHOCTI BUJI0OYTKY BYTJIEBO/IHIB.

MeTa Ta miji AUcCHUIIiIHN

CoopmyBaTH i pO3BUHYTH Y CTY/IEHTIB HAYKOBO-ITPAKTUYHUM CBITOIJIS/], 3/JaTHICTh aHa/Mi3yBaTH poboui
npoliecy, siKi Bifj6yBaloThcs NPy po3poblli Ta eKciyaTalii pogoBuil HadpTH Ta rasy, 03HaHOMUTH
CTY/JIeHTiB 3 OCHOBHUMHM HalpPsIMKaMH PO3BUTKY BITUM3HAHOI Ta 3apy0i?kHOI TEXHIKU Ta TEXHOJIOTil
BUJ00YTKY; BMITH CAMOCTiiHO BU3HAYMTH 3aCO0U Ta YMOBH, 1110 BU3HAYAIOTh epeKTHUBHE BUKOPUCTAHHS
HadTOrazoBoro o6/1aJHaHHS..

dopmar 3aHATH

CemM. 7, 8: Jlek1iii Ta npakTU4Hi 3aHATTS, KOHCYJIbTAllii, cAMOCTiliHa po6oTa.
[lizcyMKoBuU KOHTpOJIb: 7 ceM: — KII, icnuT; 8 cem. - icnut

KoMneTreHTHOCTI

3K2. 3naTHicTb 3aCTOCOBYBATHU 3HAHHSA Y NPAKTUYHUX CUTYyaIlisIX.
3K11. 3paTHicTh NpaloBaTU B KOMaH/A,.
®K3. 3naTHicTb OI[iHIOBAaTH Ta 3a6e31e4YyBaTH SIKiCTb BUKOHYBaHHUX POOIT
®K8. 3naTHicTbh peasizoByBaTH TBOPUYHMM Ta iHHOBaIiMHUM NOTeHI[iaN y MPOEKTHUX PO3poOKax B chepi
rajiyseBoro MaminHo6yyBaHHS.
Pesyana'm HAaBYaHHA

PH2. 3HaHHA Ta po3yMiHHA MeXaHiKU i MalIMHOOY/IyBaHHS Ta NePCHEKTUB iXHbOTO PO3BUTKY.

PH8. Po3yMiTu BiAnOBiiHI MeTOAM Ta MaTU HABUYKU KOHCTPYIOBAHHS TUIIOBUX BY3J1iB Ta MeXaHi3MiB
BiZiMOBi/{HO /10 TOCTaBJIEHOTO 3aB/JaHHA..

06car AMCHUMILTIHA

7 cem. 3aranbHult o6car aucuumtinu 150 rof. (5 kpegutiB ECTS): nekuii - 48 rofi., npakTU4HI 3aHATTA -
16 roj., camocTiiiHa po6oTa — 86 ro/.

8 ceM. 3arasnbHuii o06car aucuumaiad 120 roa. (4 kpeauta ECTS): sekuii — 30 rof., mpakTHUYHI 3aHATTS —
20 roj., camocTiiiHa po6oTa - 70 rog.

IlepeayMOBY BUBYEHHS JUCLUILUIIHM (IpepeKBi3UTH)

BuBYeHHS L€l AUCIUIIIIHY Ge310CcepeHbO CIUPAETHCS HA 3araibHy Qi3UKYy, Tipo- Ta THEBMOIPUBO/IH,
MeXaHika B'sI3K0I piiIuHU Ta 6YpPOBOT0 PO34YHHY, Mi/I3eMHa rifipaBJjika i ocHOBHY ¢inbTpaiii.
0Co6JIMBOCTi AUCIUIJIIHHA, METOAHM TAa TEXHOJIOTiI HaBYaHHA

Jlekii NpoBOASATHCA IHTEPAKTUBHO 3 BUKOPUCTAHHSAM MYJbTUMEeAINHUX TEXHOIOTiIH. Ha mpakTUYHUX
3aHATTAX BUKOPUCTOBYETbHCS MPOEKTHUM MiAXi/l 0 HaBUYaHHS, irpoBi MeTou. HaBuasbHi MaTepianu
JoctymHi ctyaeHTam 4yepe3 OneNote Class Notebook Ta esieKTpoHHM Kypc Ha OCBiTHiM matdopmi HTY
"XIII" https://dlc.kpi.kharkov.ua/course/view.php?id=533

IIporpama HaB4YaJIbHOI AU CLMIUIIHA

TeMH JIeKIIiHHUX 3aHATh

CemecTp 5.

Moayab Nel. dopMyBaHHSA, BUAOGYTOK Ta Teopid nmigiiomMmy piguHu y HagTOrazoBux cBepAJI0BUHAX.
Knacudikanis i xapaktepucTuka HadpTH Ta rasis. XapakTepucTHKa HapTorazonoi ranysi YkpaiHu.
OcHoBu dopmyBaHHs Byr/eBoJHeBUX (BY) moksaziB Ta ix ocHOBHi xapakTepuctuku. ®opmysia nputToka
BY 5o cBepasioBuHU. OCHOBHM po3p06KH ra3oBuX i HAQTOBUX poaoBHIl. OCBOEHHS CBEP/IJIOBHUH.

®iszuka npouecy pyxy rasopiguauux cymimei (I'PC). [IpornosyBanHs BaactuBoctei ['PC 3a
TepMOJMHAMIUYHUMHU YMOBaMU. Po3paxyHKH KpUBUX PO3MOAiaAY TUCKY B CBEP/JIOBUHI.

MeToau BU06yBaHHS HAaQTH Ta iHILIOI ByTrJIeBOJHOI CHPOBHUHHU.

3arasibHi BiZIoMOCTi HACOCHOT0 3ac06y BUAOOYTKY HAPTOra3oBOi MPOAYKIIil.

Hamionassunit TexHIMHNI yHIBEpCHTET
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3arasbHi BiloMOoCTi cyMicHOI poG0OTH CUCTEMHU « IJIACT- CBEP/JIOBHHA-HAcOC». Mo/ieitoBaHHS po60TH
CHCTEMM «IJIaCT-CBEP/JIOBUHA-HACOC.

Moayab Ne2. CBep//IOBUHHA HITAHIOBAa HacocHa ycraHoBKa (CIIHY). OcHoBHe Ha3eMHe Ta MmiA3eMHe
o6s1agHaHHs. [IpuHIuMn Ail po60TH BepcTaTa-KavyalKy Ta HACOCHOI YCTaHOBKHU 3a O/IUH I[UKJL. THUIM Ta
OCHOBHI By3Ji1 BepcTariB-Kadasok (BK). KinemaTuyHa cxema. bayaHcupHe, poTopHe, KOMGiHOBaHe
3piBHOBaXXyBaHHA BepcCTaTa-KadyaJKW. TUIIM LITAHTOBUX HACOCIB Ta NpUHLMI Ail. HacocHi mTtanruy.
IIpozHo3ysaHHs pexcumHux napamempie CLUIHY Ha 3adaHi ymosu. KoedinieHT nojayi. BuToku pisnnu.
BrivB 4nc/a XMTaHb i JOBXKUHU X0y IJIYHXKEpaA Ha po6OTY BepcTaTa-KadyalKy. BruiuB rasy i BeJIMUMHU
3aHypeHHS Hacoca Ha oro NpoAyKTUBHICTh. PakTu4Ha nojaya IIH.

IIpoekmysaHHA KO/I0HU HacOoCHUX wmaHe. HaBeieHa Hanpyra B HACOCHUX LITAaHTrax. Po3paxyHok
HaBaHTAXXEeHHS B TOYL NiJ|BiCy IITAHT. BU3HaYeHHS CTaTUYHUX Ta JUHAMIYHUX CHUJI, 110 JiIOTh HA
roJiiBKy 6ajlaHcHMpa. BusHaueHHs JOBXKWUH PaBHONPOYHOI ABOCTYMiHYACTOI KOJIOHU HITaHT. [lepeBipka
YMOBHY BTOMHOI MilJHOCTI KOJIOHHY LITaHT.

IIpozHo3y8aHHs eHepeemuyHuUx nokasHukie CIIIHY nHa 3adaHi ymosu. Bu3HaueHHS MOTYKHOCTIi JIBUTYHa
BepcTaTa-Kadajku. KoedinieHT kopucHoi aii CIIHY. /lunamomeTpyBaHHs LLICHY.

CemecTp 6.

Moayab Nel. doHTaHHUH Ta ras/Ii¢pTHUNA CIOCO6GH BUAO0OYTKY HadTH Ta iHIIOI BYT/IEBOAHOL
cupoBuHU. CK1aj ycThOBOro 06J1aiHaHHsA. KosoHHi rosioBKku. MaHidob11 yCTHOBOTO 06./1a/[HAHHS.
®onTaHHi apMaTypu. Ckiaf i Tunopo3Mipu. Tunosi po3paxyHku ¢oHTaHHOI apMaTypu. Po3paxyHku Ha
MinHicTb HKT. TexHika 6e3neKu MpH eKcIIyaTallii QOHTaHHUX CBepA/10BHH. O6J1aJHaHHS ras3aidpTHOrOo
BUJI06YTKY HadTOrazoBoi npoaykuii. [IprHIUIOBa cxeMa rasiipTHOI ekciyaTallii. PexxuMu po6oTH Ta
OCHOBHI po604i XapakTepUCTUKU. [lepeBaru it HefoJiku ras i THOro cnocoby ekcmayaTariii.
[linroToBKa rasy npu rasnidpTHol ekcrnyaTaiiii. ['a3idpTHa ekcnuyaTallisi i3 3acToCyBaHHSM IJIMOMHHUX
KJIAIlaHiB.

Moayab No2. Be3lITaHIOBi I/MIMGMHOHACOCHI YCTaHOBKHM.

CkJ1a; HA3eMHOTr0 Ta MiZjI3eMHOr0 yCTaTKyBaHHS i ioro npusHavyeHHs. Knacudikanis Ta 3araqibHUl
OpUHLUI po60oTU. [I[pUHIUIIOBI CXeMU Ta KOHCTPYKIIil Bi/IllEHTPOBUX, CTPYHUHUX, TBUHTOBUX HACOCIB.
[lepeBaru Ta HeJOJIIKH.

Bu6ip o6aadHanHs EBHY ma npozHo3yeaHHs pesxcumy. OcHOBHi eTanu nig6opa EBH 1o cBepa/10BUHY Ta
orzaz icHyrounx Metoguk. OcobnBocTi KoHCTpyKLii YEBH. Anani3 ymoB ekcrstyaTalii i Nnpu4uH
BiazMoBU YEBH. OcHOBHI LLisxy nifBuIlleHHS epeKTUBHOCTI po60TH BifieHTpoBOro Hacoca ( BH).
Tunosi koHcTpykLii BH Ta fioro ctyneHiB. MeToAMKa nepepaxyHKy XapaKTepUCTHKHM Hacoca AJis Ha
peasibHi YMOBHM ra3opifuHHOI cyMilli. BIJIMB rasy Ta B’si3K0CTi BoLoHAPTOBOI €MYJIbCil.
[IporHo3yBaHHsA peXXMMHUX napaMeTpiB po6oTu EBHY Ha peasnbHi yMOBU ekcryaTalii.

Temn NPAKTUYHHUX 3aHATD

Cemectp 5

1. Tunosi 3aga4i NpUTOKY piIMHYU Ta ra3y A0 CBepAJOBUHU. [IpOAYKTHUBHICTb CBEPAJIOBUH. [HANMKaTOpHA
3aJIEXKHICTb.

2. MopentoBaHHA pOGOTU CUCTEMHU «ILJIACT-CBEP/JIOBUHA-HACOC» HA 33/laHi yMOBU eKCILTyaTallii.
3. Bubip 06/1afiHaHHSA ITAHTOBOI CBEP/IIOBUHHOI HACOCHOI YCTAHOBKH [1J1s1 BUAOOYTKY HADTH.
4. llpukiaz NpoOrH03yBaHHA PEXKUMHUX IIapaMeTPiB LITAHIOBOI HACOCHOI YCTAaHOBKHU Ha 3a/laHi YMOBH.
5. [lpuk/a/ npoeKTyBaHHS KOJIOHW HACOCHUX IITAHT 3a JjonoMmorow EOM.

6. OCHOBHI eTanu KypcoBoro npoektysaHHs CIIHY.

7. llpuknagu sjuHamoMeTtpyBaHHA HICHY.

8. 3aXHCT KypCOBHUX POOIT.

CemecTtp 6

1. TunoBi po3paxyHKU GOHTAHHOI apMaTypH.

2. Po3paxynku Ha minHicte HKT.

3. BusHaueHHs pe’XUMy po60TH Ta OCHOBHI p060Yi XapaKTEPUCTUKH ras3aidTHOI eKCIlIyaTarii.
4, 5 Bubip o6s1agHanHsg EBHY Ta nporHo3yBaHHS pe)XMMy Ha peasibHi yMOBH eKCILTyaTallil.

6. OcHOBHI 111X Ni/{BUIIeHHS e(peKTUBHOCTI po6OTH Bi/IllEHTPOBOTO Hacoca

7. 0co61MBOCTI KOHCTPYKIII Ta po3paxyHKH OCHOBHHUX NIapaMeTpPiB CTPyMeEHEBOI0 HAcoca MpH
BUJIOOYTKY.

8. 0c06/IMBOCTI KOHCTPYKLII Ta po3paxyHKU 'BUHTOBUX HACOCIB.

9. Ekcrtyararisi 10XU/10-CKepOBaHUX CBEP/JIOBHH.

10. AHas1i3 yMOB eKcIiyaTalii i NPUYUH BiIMOBY HACOCHUX YCTAaHOBOK.

Hamionassunit TexHIMHNI yHIBEpCHTET
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TeMu 1a60paTOpPHUX POGIT

HeMae€

CamocriiiHa po60Ta

Kypc nepe/j6ayae BUKOHaHHS KypCOBOTO TPOEKTYBAHHS Ta iHAUBIyaJIbHUX MPAKTUYHUX 3aB/IaHb.
Kpecnenns (3-4 sucta popmarty Al) Ta crierudikaliii, pe3ysibTaT po3paxyHKiB 0QOPMITIOETHCS Y
MHUCbMOBHH 3BiT. CTyIeHTaM TaKO PEKOMEHAYIOThCS IOAATKOBI MaTepia/iu (BiJleo, TECTH, JOBIITHUKH,
MOCIGHUKHU,CTATTI) AJ11 CaMOCTiHHOTO BUBUEHHS Ta aHaJIi3y.

JliTepaTypa Ta HaBYaJ/IbHi MaTepiaiu

1. EnepretudHoi cTpaterii Ykpainu Ha nepioz o 2030 poky. VI. CTparerisi po3BUTKYy HadpTOraszoBoi
npomucyoBocTti. URL: https://ips.ligazakon.net/document/FIN3853A

2. lleanunep A.W. OcHoBU TexHikU BU00yTKY HadTh: HaBu. [locioHuk/A.M.lenunep. - XapbKiB: Bua-
Bo «Ilizpyunuk HTY «XI1I», 2014. - 292 c. http://library.kpi.kharkov.ua

3. Hadprorazosa mexanika. Kypc nekniit. [loretenko O.B., llleeuenko H.I'. u sip. - XapkiB, HTY «XIlI»,
2013. - 60c. http://library.kpi.kharkov.ua

4. TexHoJiorist BU0OYBaHHS, 30epiraHHsA i TpaHCMOPTYBaHHs HaTH i rasy: HaB4. noci6Huk / O. L.
AxyabiiuH [Ta iH.] ; pen.: 10. A. Banakipos, P. M. [lonaatok. - IBaHo-®paHkiBcbk : @ake, 2003. - 434 c.
http://library.kpi.kharkov.ua

5. duk M. I, Xpinko O. [., Paeecbkutii {. O., Bapagina O. I1. Po3po6ka Ta ekcryaTalliss HapTOBUX Ta
HadTOrazoBUX poJOBUILI: NOCIOHUK A cTyA. BH3 / mig pea. a-pa. TexH. Hayk, npod. 1. M. ®uka. - Xapkis,
2019. - 149 c. URL: http://library.kpi.kharkov.ua

6. [Tanuenko B. O. gpaBsivnHi ManmyiHYy i 06/1agHaHHS HAPTOBUX TA ra30BHUX KOMILJIEKCIB : HABYaJbHUH
nociouuk / B. O. [lanueHko, A. A. [lan4eHko. - Cymu : CyMCbKU# AepKaBHUU YHiBepcuTeT, 2018. - 227 c.
7. Boiiko B.C. Po3po6ka Ta ekcriyaralliss HapToBuX poaoBull [liApydyHuK -3-€ fonoBHEeHe BUJaHHs - K
«Pean-ITpunT», 2004- 695c¢. http://library.kpi.kharkov.ua

8. boiiko B.C. MeTovKa MpOeKTyBaHHSA eJIEKTPOBIILIEHTPOBOHOCOCHOI eKCITyaTallii HapTOBUX
cBepasioBuH / B.C. Boiiko, J.M. Ke6a // Po3Bizka Ta po3po6ka HadTOBUX i ra30BUX pOA0OBUIIL,. — IBaHO-
@®pankiBebk : IODHTYHT, 2013. - Ne2(47). - C. 106-116

https://dlc.kpi.kharkov.ua/course /view.php?id=533

9. MeToAM4YHI BKa3iBKHU [0 BUKOHAHHS MPAKTUYHHUX Ta JIA6OPaTOPHUX pobiT "Po6oTa 3 KOMII'FOTEPHOIO
nporpamoro "PVT-Well-Pump" 3 kypcy "lligBuiieHHs epeKTUBHOCTI BUAOOYTKY HAQTH Ta rasy" : s
ctyaeHTiB cnen. 133 "Tany3eBe ManinHoO6yAyBaHHS" 32 0cBiTHbOW nporpamoto 133.03 "MamuHu i
MexaHi3Mu HadTorasoBux npomuciaiB” / ykmaz.: H. I. llleBuenko, K. C. Pe3Ba. — Xapkis : HTY "XIII", 2023.
- 40 c. URI: https://repository.kpi.kharkov.ua/handle/KhPI-Press /67853

10. llleBuenko H.I'. [I[pakTu4Hi 3aHATTA 3a KypcoM "MaliHU Ta MexaHi3MUu HadpTOra3oBUX MPOMUCIB"/
H.I'. lleBuenko/ HTY «XIll», kadeapa «ligpaBaiuni mamuuu» . - 2018. -
https://dlc.kpi.kharkov.ua/course /view.php?id=533
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CucreMa OLIHIOBAHHS

KpuTepii onjiHIOBaHHA yCHIIIHOCTI CTYyAEHTa
Ta po3M10AiJ 6asiB

100% nificyMKOBOI OLIIHKH CKJIaJlal0ThCS 3
pe3yJIbTaTiB OLiHIOBAHHSA Y BUIJIAL] €eK3aMeHy
(40%) Ta moTo4yHoro oniHoBaHHA (60%).
Ex3aMeH: m1MCbMOBe 3aB/JaHHs (2 3aIMTaHHA 3
Teopii + po3B’si3aHHS 3a/1a4i) Ta yCHA JIONOBi/Ib.
[ToTouHe OIliHIOBaHHS: OHJIAaWH TECTH Ta
pPO3paxyHKOBI 3aB/JaHHS.

IlIka/1a oljiHIOBaHHSA

Cyma HanioHanbHa oliHKa ECTS

0aJtiB

90-100  BigminHO A

82-89 Jo6pe B

75-81 Jo6pe C

64-74 3a0BiJIbHO D

60-63 3a/10BiJIbHO E

35-59 HesanmosiiibHO FX
(moTpibHe A0AaTKOBE
BUBYEHHS)

1-34 HesazoBinbHO F
(moTpiGHe MOBTOpPHE
BUBYEHHS )

HopMu akaaeMiyHOI eTHKM i MOJIITUKA KypCy

CTyleHT NOBUHEH JoTpUuMyBaTucd «Kolekcy eTUKM aka/ieMiYHUX B3aEMOBI/ITHOCUH Ta J106p0YeCHOCTI
HTY «XIIl»: BUABAATHU AUCUUILIIHOBAHICTh, BUXOBAHICTh, J0O0PO3HUUJINBICTD, YECHICTB, BiZINOBiAA/NbHICTb.
KoHuikTHI cuTyanii NTOBUHHI BiIKpUTO 06roBOPIOBATHCSA B HABYAJIbHUX I'PYIIaX 3 BUKJIaZa4deM, a Ipy
HEMOXKJIUBOCTI BUpillleHHSA KOHQJIIKTY — JOBOJUTUCA 10 BiJloMa CiBPOGITHUKIB JUPEKLIT iHCTUTYTY.
HopmaTuBHO-IIpaBoOBe 3a6e3neyeHHs BIPOBaXKEHHSI IPUHIIUIIIB akaieMiuHoi fjo6podecHocTi HTY

«XIII» po3mimieHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/

IloroaxeHHsa

Cuabyc noroxeHo 30.06.2023p.

30.06.2023p.
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