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JIO BUKOHAHHS KYPCOBOI POBOTH (ITPOCKTY),
PO3PAXYHKOBO-TPA®IYHOI POBOTH



BCTVII

3aBAaHHA J0 KypCOBOTO MPOEKTY Ta CaMOCTIMHOI pOOOTH ISl CTYICHTIB criemiai3arii
133-03 «MammHu ¥ MexaHI3MH Ha(TOra3oBHX MPOMUCIIBY CKJIAJICHO BiAMOBIIHO POOOYOI
HaBYaIbHOI porpamu « VM allIMHU Ta 00J1aHAHHS IS BWIOOYTKY HA(TH Ta iHIIMX
BIIiB BYIJ1€BOJHOI CHPOBHHM)
. Po3nonin HaBUajapHOTO dYacy 3a ceMecTpaMu Ta BUAAMH HABUYAIBHHUX 3aHSTh
HaBeJICHO y Tab. 1.

Tabn. 1 — Onuc HaBYaIbHOT JUCILMILIIHA
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HaguanbHa nporpama «MexaniuHe oOyiagHaHHS Ui BUIOOYTKY ra3y Ta HahTu» y 7-My
ceMecTpl mependavyae BUBYAHHA OCHOB (opmyBaHHS ByrieBoaHeBux (BY) moknanis,
nputoka BY 10 cBepmioBuHHM, (i3uKy mporecy pyxy Ta3opiAMHHOI cymimn Yy
BEPTUKAIBHIN TpyOl, 3MIHM OCHOBHUX BJIACTUBOCTEH Ha(TOra3oBOi MPOIYKIIi, OCHOB
eKCIuTyaTallii CBepIyIOBUH MPH BUAOOYTKY HadTOrazoBoi MpOAyKiii — (OHTaHyBaHHS,
ra3midr Ta MmexaHizoBaHUM criocoboM — 3a gornomoroio CIIIHY ta EBHY.

Jlo BUKOHAHHS KypCOBOTO IMPOEKTY MOJKHA TPUCTYMATH TUIBKU ICIIST BUBYCHHS
BIJIMOBIIHOI TEMHU HABYAJIbHOI MporpamMu «MexaHiuHe oOajHaHHS Ui BHIOOYTKY Tasy Ta
HadTH» 1 OTPUMAaHHS JIOCBIY BUPIIIEHHS 3aB/aHb. BCi 3aBaaHHs MOBUHHI OyTH JOBEACHI
70 OCTaTOYHOTO YHUCIOBOTO pe3ynbTaTy. BilmoBinb Ha KOHTPOJBHI MUTAHHA TOBUHEH
OyTH BUKOHAHUH y BUTJIsAL pedepaTy 3 MOCUIAaHHIMHU Ha BUKOPUCTaH1 JpKepena.

Bumoru no odpopmiennsi KII. IloscHroBanpHa 3anucka KII MicTUTh: TUTYIBHUN
JMCT, 3aBAAaHHA, BIAMOBIIb HA KOHTPOJIbHI MUTaHHA (pedepar), po3paxyHKOBY YaCTUHY
3aBaaHHs Ta rpadiuny yactuny KII, BUCHOBOK, CIIMCOK BUKOpHCTaHMX Jxepen. Pobora
BUKOHYEThCSI Ha cTaHaapTHuxX jucTtax (210 x 297) mamepy (A4) Ta BIACHIAEThCS Ha
MePEBIPKY.

OcHoBHa (opmMa BUBUEHHS IUCIUIUTIHM Ta MiArOTOBKHM 10 BukoHaHHS KII —
ayJIMTOpHA Ta CaMOCTiitHa poboTa CTy/IeHTa 3 HaABYAJIBHOIO JIITEPaTypoIO Ta MaTepiajlaMu
IHTEpHET pecypciB. B 3B’s3Ky 3 TUM, IO JaHUW KypC BHUBYAIOTh 1HO3E€MHI CTYACHTH,
MOBa METOJUYHMX BKA31BOK Ta 3aBJaHb YKpaiHChKa Ta pOCiiichbka (4aCTKOBO).

HaBuanbpH0 MeToanyHe 3a0€31€YeHHs TUCIAIUIHA «MexaHiuHe o0naiHaHHs IS
BUI00YTKY ra3y Ta HadTH» PO3MIIIIEHO Ha caiTi aucTaHiiiHux KypciB HTY «XIII» kad.
rigpomamnui https://dlc.kpi.kharkov.ua/course/view.php?1d=533




3MICT KYPCOBOI'O ITPOEKTY

1. TeopeTuuHa yacTuHa. BiAnoBiCTM Ha KOHTPOJIBHI MUTAHHS Yy BUTJISAL
pedepary.

2. Po3paxyHkoBa 4YacTMHA CKJIAJA€ThCS 3 BUKOHAHHA 1HJIMBIAyadbHUX
PO3paxyHKOBO-TpadiuHMX 3aB/aHb, 3T1IHO HABYAIBHOI MPOTPaMHU Kypcy.

3. I'padiuna yactuna — HagaTu Ha dopmaTtax JUCTIB A3 Ta A4 cxemu Ta
OCHOBHE OOJaJHaHHS, IO BUKOPUCTOBYIOTH MpHU BUAOOYTKY Ha(dTOBOI
npoaykitii 3a monomororo CHIIIY ta EBHY. Iloscautu mpusHaueHHs,
IPUHLHUII A1 KOHCTPYKTUBHUX €JI€MEHTIB.

4. 3axucr KII.
1. TEOPETUYHA UACTHUHA
Nenn KOHTpPOJIbHI NUTAHHSA
1. SAxuM YMHOM 1 3a JIONMOMOTOI0 SIKMX TIPHUCTPOIB BiIOYBAETHCS

perymoBaHHs ~ aebita  cBepanoBuH? Illo  o3Hawae  mporec
JPOCEITIOBaHHS Ha CBEPIJIOBUHI?

OnimuTh METOIUKY MOCITIPKEHHS Ha MPUTOK HA(TOBOI Ta Ta30BOi
CcBep/IJIOBMH. Bu3HaueHHs! KOS(IIIEHTY CBEPIJIOBUHH.

Sk BimOyBaeTbCsl PO3CTABJISIHHS ITYCKOBUX 1 poOOYMX Ta3miTHUX
KJIallaHIB 1O CTBOJY CBepAJIOBUHHU? ki mapamMeTpd HEOOX1THO
BpPaxOBYBaTH MPHU PO3PaXyHKY ra30MOBITPSHOTO MiAHOMHUKA?

CkJtaz Ta OCHOBHI BIIAaCTUBOCTI HapTorazoBoi mpoaykiii. opmyna
nputoka BY no ceepanoBunu. [IpoqyKTHBHICTE CBEpIOBUHU. K
BHU3HAYAIOTh BJACTUBOCTI HATOTAa30BOI CyMIIIi.

Onuite (i3UKy MpoLecy pyxXy ra30piAMHHOI CyMIlIl Y BEpTHKAIbHIN
TpyOi. [10SICHIT MOHATTS TUCK HACUYEHHS, TUCK Ha 3a00i.

[TOHATTSI CTATUYHOTO Ta AMHAMIYHOTO PIBHS PIIUHU Y CBEPJJIOBHUHI.
ExcriepuMeHTanbHI METOAM iX BU3HAYCHHSI.

[TosicHITh 3a SKUM MPUHIIMIIOM BUOUPAIOThH TJIMOUHY IMIJIBICKM Hacoca
y cBepaioBuHaX. [lOSCHUTH pO3MOALT THCKY Ta 00’€MHOTO 3MICTYy
rasay CBepJioBUHI. SIK BU3HAYAIOTh TUCK Ha 320017

[TosiciTi mpupoAy KOJMBaHb KOJOHM HACOCHUX INTAHT B IpOLECI
eKCIUTyaTallli HaTOBUX CBEpPUIOBUH. Y MOBH 30€piraHHs IITaHT Ta ix
TPAHCTIOPTYBaHHSI.

KoeditieHT KOpUCHOT J1i MITAHTOBUX TJIMOMHOHACOCHUX YCTaHOBOK.
Ha ocHOBI fKHX CKJIQqOBHX BIiH BH3HA4aeThCcs? SK mMpaBUIBHO
nia10paTi HeoOX1AHY MOTYXKHICTh BepcTaTa-Kayayiku?

10.

OcHoBu QopmyBanHsi ByrieBoaHeBux (BY) mnokmagie Ta ix
OCHOBHI Xapaktepuctuku. ®opmyna npuroka BY 1o cBepaioBuHM.
[TosicHITh MOHATTS 1HAMKATOPHA KpHBA I HaTH Ta rasy.

11.

3a paxyHOK SIKMX BHIIB €Heprii BifOyBaeTbcs cmocid ¢GoHTaHY
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BU100yTKY HaTu? 11]0 Take THCK HACMYEHHS 1 IOr0 BIUIUB HA PEKUM
eKCIUTyaTallii CBEpJIOBUHU?

12.

Mertoan OCBO€HHS CBepmIoBHH. IIpsMa Ta 3BOpPOTHA 3aKayka
PIJIMHH.

13.

Metoau MOCHIIKEHHS CBEPAJIOBMH TPHU EKCIUTyaTarlii ITaHTOBUMH
Hacocamu. [Ipu3nadyenns nuaamorpada.

14.

MeToau AOCHIIKEHHS CBEPAJIOBHH MPH EKCIUTyaTalli 3arJinOHUMHU
€JIEKTPO BIILIEHTPOBUMH HACOCAMH.

15.

Bubip niamerpy HKT B razoBux i1 ra30KOHIEHCAaTHUX CBEPJIOBHHAX.
Sk 3aiicHroeThes nepeBipka HKT Ha repMeTUUYHICTh 1 MIIHICTB?

16.

MeTtoau JOCHIDKEHHS Ta30BUX CBEPJIOBUH.

17.

XapakTepucTrKa poJOBHIL BYTJIEBOAHEBOI CHpOBUHU. KopoTka
XapaKTepUCTHKA HAPTOra30Bo1 rajry3i YKpaiHu.

18.

Sxi € cucteMu A 3aXUCTy BHUCOKOJEOITHUX CBEPIJIOBUH B MPOIIEC]
eKCIUTyaTalii BiJi BUKUIIB 1 BITKPUTOTO (hOHTAaHYBaHHS?

19.

Y domy mossrae TMOETamHWKA BHUOIP YyCTaTKyBaHHS IIITAHTOBOL
MIMOWHOHACOCHOI yCTaHOBKH? SIK BW3HA4Ya€ThCA NEOIT IMITAHTOBOL
ITTMOMHOHACOCHOI YCTaHOBKHU?

20.

Y 4yomy monsrae npuHOUN Tra3midpTHOro BUAOOYTKY Hadtu? ki
ICHYIOTh BUJIY Ta3NipTHOT €KCIUTyaTallii CBepyIOBUH?

21.

ki BTpaTu B CHUJIOBOMY Kabei HEOoOXiJHO MaTH Ha yBa3l MpHU HOTO
Bubopi mia DIHY? Sk Buznauutu BTpatu eneprii B DIIHY? o €
OCHOBHUMM Xapaktepuctukamu I1[HY?

22.

Mo € mpomecom muHamorpadipoBaBynns IIII'HY 1 3a momomororo
SKUX TpWIaaiB  3MIHCHIOEThCS? [losCHITP TpWHIMN MOOYI0BU
171€aJbHOI TEOPETUIHOT JTMHAMOTPAMH.

23.

Axi 3axoau poONATH IS 3amo0iraHHs IOMNAaJaHHs Ta3y 1 MICKy Ha
IPUHOM IITAHTOBOTO TJIMOMHHOTO Hacoca? Y YoMy MOJIATA€e MPUHIIAIT
BUIIVIGHHS] Ta3y 1 MICKY 31 CBEPUJIOBUHHOTO CEPEJOBHINA, SIKUMA
BUKOPHUCTOBYETHCS TMPAKTHYHO VY BCIX KOHCTPYKIISX Ta30BUX 1
MICOYHUX SIKOPIB?

24.

YmoBu ekcmnyaranii IHY. Cxmang DLUHY 1 npusznaueHHs 6y0kiB
YCTaHOBKH. SIKMM YMHOM POOUTHCSA CIYCK y CBEPAJIOBHHY CHIIOBOTO
enexkTpokabens 1 makarodeHHs woro o [TEJ?

25.

tanrosi rmubuHHI Hacocu. Buau, By37iH 1 JeTaii, OCHOBHI TeXHIYHI
XapaKkTepucTHKHU. [10SACHITH MPUHLIMI 3aKPITVIEHHS BCTABHUX HACOCIB
B 3aMKOBHX OIOpax.

26.

SIki OCHOBHI BY3JIM BXOASATh IO CKJIAAy BepCTaTa-rOWIaNKu?
[Ipu3HaueHHs 1 KOHCTPYKTHMBHI OCOOJMBOCTI. Y dYOMYy TIOJSTaE
MPUHIIUIIOBA KOHCTPYKTUBHA BIJMIHHICTh PEAYKTOPIB, BXKUBAHUX Y
BEpCTAaTax-rolaikax, Bil PEAyKTOpiB, BUKOPHCTOBYBAaHHX B
3araJILHOMY MalIMHOOY TyBaHH1?




2 PO3PAXYHKOBA YACTHUHA

J10 KypCOBOTO MPOEKTY BXOJAATH TUIIOBI PO3PaxXyHKH 332 TEMaMH:

I3-1. Tunosi 3a1a4n PoOHTAHYBaHHS

I3-2. BusHaueHHs MICIl YCTAaHOBKM HACOCHOTO OOJaJHAHHS TPH 33TaHOMY
3Ha4YeHH1 BUIHHOTO Ta3y Ha npuiiomi 3a nonomoroto [T «PVT-Welly.

I3-3. Bubip Tumy Hacoca Ta CTaHKa Ka4aJIKH 3a IOTIOMOTOF0 aiarpamu A.M.
AnoHiHa.

13-4. Bubip ocnoBHoro o6naaHanHs Y EBH Ha peanbHi yMOBH eKcIuTyaTariii

3 T'PAOIYHA HACTHHA

1. Kpecnenuk, @3 — npuHIIMIIOBA CXEMA.
OOparu 3aranbHy cXeMy pO3MIIICHHS 3arTMOHOT0 HAcOCa Y CBEPIOBHHI
- Ha cXeMi BKa3aTH JiaMeTp 00CaaHOl KOJIOHU, CTATUYHHM, TUHAMIYHUNA PiBEHb,
OydepHuii TUCK, TTMOWHY CBEPJIOBUHH,
- BHU3HAUMTH MICIIe YCTAaHOBKH Hacoca mpu razoBmicti 5%, 10% ta 25%;
- TpadiuHO MOKa3aTy PO3MOLI TUCKY Ta ra3y B3J0BK CBEPAJOBHHHU.
2. Kpecnenuku 3aranbHoro Buay Hacocuux ycranos — CIITHY ta EBHY, ®@3.
Ha 3aymani ymMmoBHU ekcrutyaTallii po3rjissHyTH HACOCHI cocoO0u BUI00YTKY HadTH
Ta npoaHanizyBatu ix. [loka3zaTu Ta MOSICHUTH OCHOBHE OOJIAJHAHHS HACOCHMX
YCTAHOB.
3. Kpecnenuk cknananpbHui 06panoro Hacoca, ®3.
3.11lixi0bpatu cBEpAIOBUHHUI HACOC.
OnucaTy KOHCTPYKIIIFO Ta MIPUHIIMAI Jii.
3.2Po3mudpyBaTu MapKyBaHHS Hacoca.
3.3 BusHauutu HeOOXiHY NOTYXHICTh €IEKTPOABUTYHA.

BuxinHi 1aHi 10 KypcoBOro npoekry

Tadmmma 2.2.

Homepa mo xypHATY®
HanMeHOBAEIE DapaMeTpa 1 3 3 1 z I3 7 3, 9, 10, 11 12, 13, 14,

as) |ae |an |as |an |en | en |en ey | en | e [ eo | en | e

Hetr, Qoxn, 40 | 55 | 70 | 85 |10 | 115| 130 | 50 | 80 | 110 | 140 60 95 15
M3\CYT

OfBonEERHOCTE, © Y g0 | 98 | 75 [ 68 [ 82 | 0 | &7 19 | 92 84 1 97 81 60
IL1oTHOCTS CemapHpoBaEHNE EeqTH, | 840 | 845 | 850 | 855 | 860 | 840 | 845 | 850 | 855 | 860 | 840 | 845 | 850 | 835
PH M3 (830) | (855) | (840) | (835) | (840) | (850) | (360) | (835) | (340) | (850) | (855) | (860) | (835) | (840)
[InorsocTs “’;F"“‘;B"ﬁ“m- P= | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020 | 1020
Tl1oTHOCTS raza, Py K3 123|123 | 123 [ 123 (123 [ 123 | 123 | 123|123 | 123 | 123 | 1.23 | 123 | 1.23

Cpeppics oimmoceppeprieme. /| gy | 5 | o [ [ s s s | 8| 25 12 25 10

raza, I %

KoztdamEeHT IpoTyETHEROCTH, 5 6 95 | 115 10 11 12 5 6 13 14 11 73 43
Knpoxz (353/cyr)MIa G (EH | M |G (43| & | Q0 | Ay | () | (105 | (12) ® | (9 | 652

Jaenerre Hackmmensd, Prac MlTa 8 8.5 9 95 10 105 | 112 | 11,7 | 84 7 9 93 12,6 6.8

)| 63| ® |9 |en| ® (| an | | @ | ap | a3 |aos | @6

Il1acTosoe gaenenne, Po Mlla 18 | 182|185 | 19 [195 | 20 21 185 [ 192 | 198 22 18.3 19,6 194

Bydeproe ganterne, Mlla. 09 [ 1o [ 11 |12 [ 13 [ 14|15 |16 17] 18 19 20 2,1 22

Tooybrsa crpassesl, Less M 2100 | 2150 | 2200 | 2100 | 2400 | 2300 | 2500 | 2300 | 2400 | 2400 | 2600 | 2300 | 2300 | 2300

KT 31eETpOaBRTATENA Vs 085|085 | 087 | 085 (086|087 | 085 | 0.8 | 087 | 0,92 092 0,92 092 0,92
JBaMeTp SECILTYATATHOHHOR

EOI0oHHH (JHAp. X TOIM. CTEHEH),

1.8

168 | 168 | 168 | 146 | 146 | 146 | 168x | 168 | 168 146 146 146 168x | 168x
x0 x9 x9 x8 x10 x2 a x9 x0 x10 x8 x10 9 o

*B cROOKAX TaHBLI JHATCHAT 118 HOMepa 00 XVPHATY, VEA3AHHOTO B CRODKAX.
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