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yllp'dBJleHl/le AUCTAHIIMOHHOTO 06yqum{ U MMOBBIILIEHU A KBaJII/l(l)I/lKaLLl/II/l

JlabopaTopHas pabota Ne2

Llesib paboTsi: Ha OCHOBE MakeTa MacTUHYaToOro ABYXMOTOYHOMO Ha-
coca Tmna ...bIr'2-... 03HaKOMMTBLCA C KOHCTPYKUMSIMU O6BEMHBIX MMa-
pOMaLLWH AaHHOIO TUMa, NPOLECCoM Mx pa3bopkn — c6opkM; BbISIBUTb
[eTanun U NoBepxXHOCTU, U3HOC KOTOPbIX CYLLECTBEHHO B/IMSIET Ha TeX-
HUYECKME MOKA3aTeNN MMAPOMaLlMH AAHHOM KOHCTPYKLUMKM; MO KOHCT-
PYKTMBHbIM pa3Mepam onpeaenuTb paboune napameTpsbl.

1. TepMmnHOnorma knaccupmkaums, NPUMHUUMN 4EeNCTBUS

[lnacruHyaTeii (LUMOEDHBIV) MMAPOHACcOC — 0O6bEMHAA (TApocTaTuye-
CKas) TWAPOMALUMHA, B KOTOPOW Npeobpa3oBaHue MEXGHUYECKOH
3HEPruM BpaLUeHWsl Bana B ru4paB/IMYECKYO SHEPINIO MoToka pabo-
yel XKMAKOCTM NPOUCXOAUT B pe3y/bTaTe B3aMMOAENCTBUSI paboymx
opraHoB (BbITECHUTENEN) B BMAE MNacTuH (LWMGEPOB) BHYTPU MoA-
BWXKHBIX paboqmx Kkamep (NEPEMELLAIOWMXCS BOKPYr HEKOTOPOW OCH
3aMKHYTbIX W3MeHsieMbIX 06bEMOB, 06pa30BaHHbLIX BHYTPEHHEN MO-
BEPXHOCTbIO CTaTopa, HapY>XHOM MOBEPXHOCTbIO POTOpa, TOPLEBLIMM
NMOBEPXHOCTSMU U ABYMSI COCEAHUMM MNacTMHaMM, COBEpLUAOLWUMU
O[IHOBPEMEHHO C BpallaTesibHbIM M BO3BPaTHO-MOCTYMNaTe/IbHOE ABU-
XKEHWE) Npu 10rMepEMEHHOM COEIMHEHIN 3TUX KaMep (Yepe3 pacnpe-
AENUTENbHOE YCTPOWCTBO) C IMHWUSMU BCACbIBAaHUSI U HAarHeTaHus.

Puc. 1 MpuHunnuanbHag cxema naacTMHYaToro Haco-
ca oaHokpaTHoro (a) u ABykpaTHoro (6) aencreus

Mpy BpalleHMM poTopa MMACTVMHLI Hacoca MPOXOAST Y4acTKu
npocdunbHOM Hanpaensiowel (puc. 1): yyacTok BcacbiBaHus A, Ha
KOTOPOM C03Aa€TCs pa3psiXeHue U BcacbiBaHWe paboyen Xuakoctv B
MEX/I0MacTHOe NPOCTPAHCTBO MO AaBMEHUEM p;, Y4acCTOK HarHerta-
HMs B, Ha KOTOPOM NPOWCXOAWT BbITECHEHWE Paboyeit XMAKOCTU U3
MEX/I0NacTHOro NPOCTPaHCTBa NpW AaBNEHUN .

KonuuecTtBo y4yacTkoB (BcacbiBaHWS U HarHeTaHUs) COOTBETCTBY-
€T KpaTHOCTU AeiCTBMSA Hacoca. Y OAHOKPATHOMO NAacTMHYaToOro Ha-
COCa - OAWMH Y4YacTOK BCACbiBAHUSI U HarHeTaHus, y ABYKPATHOro - no
[Ba U T. A
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2. YcnoBHble 0603HaueHus

B ruppaBnnyeckmx cxemax NpuBOAOB Pa3/IMYHbIX MAlMH U Mexa-
HM3MOB HacoCbl MOTyT M3obpaxaTtbcs NnMbo B yCNOBHOM (CMMBONNYe-
CKOM, puC. 2, a...1), b0 B NOSTYKOHCTPYKTUBHOM (pUc. 2, M...T) 060-
3Ha4eHun.

OOQITOOOTY &
Moo B

M D c
Puc 3. Fpagpnyecrkoe n306pa)keﬁne rMgpomMoropos: a - obuwee

0603HaueHne; 6 - HeperynmpyeMblili ¢ NOCTOSHHLIM HanpaBieHWEM MOTOKa;
B - HEpEryNpyeMblii C PEBEPCUBHBIM MOTOKOM; I~ - PEryIMpyeMblid ¢ NocTo-
SIHHbIM HanpaBfiEHWEM MOTOKA; 4 - PEerynvpyeMblii C peBepCcUMBHBIM MOTO-
KOM; € - HacoC-MOTOP HeperynupyeMblii NP1 O4HOM U TOM XKe HanpaBneHUH
NOTOKA; M - HAaCOC-MOTOP HEPEry/IMPYEMbI NPY Pa3fMUHbIX HanpaBneHUsX
MOTOKa; 3- HACOC-MOTOP HEperyMpyembli npu N1toboM HanpasieHU MoTo-
Ka; M - HacoC-MOTOp PeryMpyeMblii NpuM OQHOM U TOM XXE HarnpaB/ieHUM
NOTOKa; K - HAcOC-MOTOP PEry/MpYeMbI MPU PasnnuHbIX HaNpaBneHUsX
NoTOKa; JI — HAacOC-MOTOP PEBEPCUBHBINM PErynvpyeMblii Mpu pasnuuHbIX
HaMpaB/IEHNSX MOTOKA; M - LUECTEPEHHBIV; H - BUHTOBOW; /7 - NNIACTUHYa-
TbliA; P - paananbHO-MOPLIHEBON; € - aKCMaibHO-MOPLWHEBOW C HaK/TOHHbBIM
OWCKOM; T - aKCWasbHO-MODLUHEBON C HAK/IOHHBIM 6/10KOM.
[IOCTOMHCTBOM YCNIOBHbIX 0603Ha4YeHWn HACOCOB SIBMISIETCS WX
YHMBEPCANbHOCTb, a TakXe NPOCTOTa UCMOSIHEHMS (BbluepynBaHme).
Ecnn HeobxoamMMo 0TpasvTb MPUHLMM AENCTBUS Hacoca, TO Mpu-
MEHSIIOT NOJSTYKOHCTPYKTUBHbIE 0603HaveHus, obecneumsarowme yaob-
CTBO YTEHWS, W HarNsSAHOCTb MMAPaBANYECKON CXEMbI MpuMBOAA C TOY-
KW 3PEHMSI MOHMMaHNS KOHCTPYKTUBHOW CXEMbl Hacoca M ero B3auMo-
AENCTBUSI C BXOAALMMU B MUAPOCXEMY Y3/aMU.

@

3. 06beKT nsyueHus

3.1 O6uyme ceegerms. NMnacTuHYaThin (LWMGEepHbIM) Hacoc - rma-
poMallUMHa C NOABWXKHBLIMKW 371EMEHTaMM B BMAE pOTOPa, COBepLUato-
Lero BpallaTenbHoe ABWXeHWe, n nnactuHamm (wunbepamu), cosep-
WaoWwmMMM  BpalLaTenbHOe U BO3BPATHO-MOCTyMaTeNnbHOE WM BO3-
BPaTHO-NOBOPOTHOE ABWMXKEHWS.

STM MalMHbI, NOMYYMBLUME B NMPAKTMKE TaK XXe Ha3BaHWe nona-
CTHbIX, SIBNAIOTCS Hambonee MpoOCTbIMM M3 CYLLECTBYHOLMX TUMOB U
obnagaloT npu BCex NPOYMX paBHbIX YCIOBUAX 6onblunMM 06beMOM

pabounx kamep.
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3.2 [lnactmH4arelie HAacocbl OAMHAPHOrO AevcTBus. /[ByXii/ia-
cTuHYaTelvi Hacoc. Hanbonee npocTbiM HACOCOM MNACTMHYaTOro Tuna
ABNSETCS HAacoC C ABYMS NfacTMHaMu 3 1 5, NoABMXHO MOHTUPYEMbI-
MM B 06LlEM CKBO3HOM paavajibHOM Ma3y poTtopa 7 (puc. 3, a). OTn
NAaCTUHbI, KOTOPbIE MO CYLLECTBY SIBASIOTCA OAHOM MNacTMHON, obpa-
3YIOT C NMOBEPXHOCTAMM pOTOpa 7 U CMELLEHHOr0 OTHOCUTENIbHO HEro
Ha BenMuMHy e ctatopa 1 ¢ ocbio O,, aABe ceprnoobpasHbie Kamepsl
(nonoctn) awu b.

Mpn noBopoTe poTopa 7 OTHoCuTeNbHO ocn O;, B HamnpaBfieHWM,
YKQ3aHHOM CTpesikoW, 06beM Kamepbl a (TouyeyHasi LUTPUXOBKA), CO-
€AVHEHHON C BCacbiBalOLEl MOMOCTbIO 6, YBEIMUMBAETCS, @ KaMepbl
b, coeaANHEHHON C HarHeTaTeNbHOW MOMOCTbIO 4, YMEHbLUAETCS, B CO-
OTBETCTBUM C YeM NPOUCXOANT BCacbiBaHue (Yepe3 kaHan 6) n HarHe-
TaHue (4epe3 KaHan 4) »uakoctu. MNMockonbky poTop 7 MMEET MnoT-
HbI KOHTAKT C HUXKHEN YacTblo cTtaTopa 1, oaHa M3 nnactuH 3 unn 5
B Nt06OM NONOXEHUN poTopa 7 OTAENSET BCAChIBAIOLLYO NOMOCTb 6 OT
HarHeTaTeNlbHOM 4. [nsi BO3MOXHOCTWM paAvasibHOro nepeMeLLEHNS]
NAacTUH U obecneyeHns NIOTHOrO KOHTaKTa CO CTAaTOPOM, MMACTUHBI
pacnupatoTcst NpyXuHom 2, nomkuMasch K ctatopy 1. Tak kak Teky-
Was nnowaab BbITECHEHMSI B pacCMaTpyMBaeMOM [ABYXMaCTUMHYaTOM
Hacoce 3Ha4UTENIbHO M3MEHSIeTCS MO Yriy NOoBOpOTa Basna, nepemeH-
HOM MO Yr/y NoBOpOTa pOTOopa SIBASIETCS Takxke U nogava. Hanuume
nynbCcauMn noaadn SBrsieTcs oAHUM M3 (DaKTOpOB, OrPaHUYNBAIOLLMX
BO3MOXHOCTb LUMPOKOr0 MPUMEHEHWUSI HAaCOCOB 3TOM cxeMbl. Kpome
TOro, TakoW Hacoc npuroaeH ans paboTbl Npy HEGONbLUUX AABEHMSIX,
BBMAY YEro OH MPUMEHSIETCA ANs BCMOMOraTesibHbIX uenei (nogava
CMasku 1 ap.).

3.3 MHororniactmHYaTseie Hacockl. QNS CHMXEHWUS Nynbcauun no-
[Jaun MNMPUMEHSIIOT HacoCbl C HECKONbKMMK nnactuHamu, Ha puc. 4
npvBeAeHbl CXeMbl TakMX HacOCOB, MPUMEHSIIOLMXCA B CMCTEMax Noa-
MUTKM OCHOBHbIX HACOCOB M B CUCTEMAX CMa3KM.
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Puc. 3 MNpuHUMnmnanbHas cxeMa ABYXMNIACTUHYATOroO Haco-
Ca 0AHOKPaTHOro AENCTBUS

v

b ‘ a
Puc. 4 MHoronnacTMH4YaTbi HacoC: TopLoBoe U Landosoe
pacnpeaeneHue.

Hacoc coctouT 3 BpalatoLlerocst potopa 2, B paananbHbIX Npo-
pe3six KOTOPOro MoMeLleHbl NAACTMHbI (BbITeCHUTENM) 1, U CTaTOpHO-
ro Konbla 3, OCb KOTOPOro CMeLleHa OTHOCUTENbHO OCM poTopa Ha
BENMUMHY e. MNMnuTaHne Hacoca XMAKOCTbIO (BCacbiBaHUE) OCyLLeCTBNS-
eTcs vepe3 cepnoobpasHoe OKHO & (ANs AaHHOro HarnpasfeHusl Bpa-
LEHMs), a BblTeCHeHMe (HarHeTaHue) - Yepe3 OkHO b OKHa BbIMOHe-
Hbl Ha HOKOBBIX KpblIlKaxX Hacoca.

MockosbKy reoMeTpuyeckasl OCb LMAMHAPUYECKON MOBEPXHOCTU
CTAaTOPHOrO KoJfbUa 3 3KCLEHTPUYHA OTHOCUTENBHO OCM poTopa 2,
06beMbl pabounx kamep, OrpaHuMYEHHbIX ABYMSI COCeAHVMMM MnacTu-
Hamu (wWmbepamn) N NOBEPXHOCTSMU pOTOpa M CTaTopa, Npv Bpalle-
HUWN pOTOpa U3MEHSIIOTCS.

Tak, Npu HanpaBleHUW BpaLLEHUS!, NMOKa3aHHOM CTpPenKoW, 06b-
€M KaMepbl b, HaxoAswencs B TEKyLMA MOMEHT Mo MpaByl CTO-
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pOHY BepTUKasbHOM ocu (Mexay nnactuHamu 4 u 5), 6yaet ymeHb-
WwaTbCs M paboyas XMAKOCTb BblAABIMBATLCS Yepe3 HarHeTaTesbHoe
OKHO b; 06bEM K& CMMMETPUYHOMN KaMepbl, HAaXOASLWENCS B AaHHbIN
MOMEHT MO NIEBYIO CTOPOHY OCK, ByAeT yBE/IMUMBATLCS, B pe3y/braTte
XWUAKOCTb ByAeT 3acackblBaTbCs B HEE U3 BCAChIBAIOLLErO OKHA 4.

BakHbIM (paKTOpPOM SABMSIETCA HaAeXHoe (repMeTuYHOe) pasae-
neHne OokoH (MOJNIOCTEN) BCACbiBAHUS & W HarHeTaHus b, KoTopoe
OCYLLECTBNSETCS MMacTMHAMX MpU NPoOXoAe UMK nepeBanbHoi (pas-
AENUTENBHON) NEPEMbIYKA MeXAy 3TUMKW OKHaMW. [nsi 3Toro okHa
pacronaraloT no 06e CTOpOHbl HEWTpasbHON (BEpTUKANbHOM) OCK Ha
TaKOM PacCTOSIHUK, YTOObLI NMpW NO6OM MOMOXKEHWM POTOpPa Mexay
HUMU HaxoaWSIOCb HE MeHee OfIHOM MNACTUHBI.

[lns NOBbLILWEHNS FEPMETUYHOCTM MAACTUHLI 5 HEKOTOPbIX Haco-
COB CHabxaloT CBOBOAHO MOCAXKEHHBIM  YMIOTHUTENbHLIMI/IEMEHTOM
6, KpMBM3HA BHELUHEN MOBEPXHOCTU KOTOPOr0 COOTBETCTBYET KpW-
BM3HE CTaTOPHOro KOsbLa

B 3Tnx Hacocax 06bIMHO MPUMEHSIIOT MOSIOKMTENIbHOE NepeKpbl-
TWE, NpU KOTOPOM paboyas kamepa (Ha puc. 3,a 0OTMEeYEeHa TOUYEYHOM
LUTPUXOBKOW) B ee CpefHeM MosioxeHun (puc.3,6) pasMellaeTcs Ha
nepeBanbHON (pas3fenuTenbHon) nepembluke, 6yayynm OTCEYEHHOM
(M30nMpOBaHHOM) KaK OT MOJSIOCTW BCACbliBaHWsA a, Tak M OT MOMOCTU
HarHeTaHust b. Bo m3bexxaHne KOMNpeccuMm >XUAKOCTM B paboyen Ka-
Mepe Npu Npoxoae ee vepe3 nepeBasibHyl0 nepemblyky, 0bycnosneH-
HOM W3MEHEHMEM MpW 3TOM 3aMKHYTOro obbeMa KaMepbl 3TO nepe-
KpbITWE KaMepbl NepeMblYKOi (MpeBbILLIEHNE pa3Mepa NePeMbIYKM Ha
pacTBOPOM KOHLIOB MNACTUH) AO/KHO 6blITb BO3MOXHO MasibiM, OAHAKO
TakuM, YTobbl bbINI0 06ecneyeHo pasaeneHne NonoCcTen BcacbiBaHMs U
HarHeTaHusl. [o/Hoe YCTpaHEHMEe KOMMPEeCccMM AOCTMraeTcst npu yc-
NIOBUM paBEHCTBA Yrna Mexay ABYMS CMEXHbIMM MaCTMHaMu
(cM.puc.4) yrny g mMexay OKHaMu BcCacbiBaHUS W HarHeTaHnus (a=p).
MopobHoe ycrnoBue COOTBETCTBYET TakK Ha3blBAEMOMY HY/IEBOMY Mepe-
KpbITUIO.

MNOTHOCTb KOHTaKTa NJACTMH CO CTaTOPOM obecneyrBaeTcs npu
MOMOLLUM MPYXMH U MPOUYMX MEXAHWUYECKUX CPEACTB, MM AaBJIEHWEM
XWUAKOCTU. B Hacoce, cxeMa KOTOPOro NpeacTaB/ieHa Ha puc. 5, xuna-
KOCTb NoA AaBfieHNWEM MOABOAUTCA Yepe3 0ceBoe k (He MokasaHo) K
pagmanbHble CBEp/IeHNs B MPope3n poTopa NoA naacTUHbI.

Mono6Hble Hacockl 06bIYHO MMetoT 6- 12 nnacTuH. Mpu yBennye-
HUM 4YnCna MIACTUH yMeHbLUAeTCs AeMCTBYIOWAs Ha HUX TaHreHuu-
anbHas Harpyska W MNOBLILWAETCS PaBHOMEPHOCTb MOTOKA HarHeTae-
MOV XMAKOCTW.

CyluecTByeT pas3nnyHble CXeMbl pacrnpeaeneHust Xuakoctn. Ha

8
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puc. 4 Takxke u30bpaxeHa cxema c LuandoBbIM pacnpeaeneHneM. Ha-
MopHOE & M BCacbiBalollee b OKHA pa3MeLLEeHbl B HEMOABMXKHOM Lian-
de. C pabounmmn kamepamu (KNeTMKU) 3T OKHA COEANHEHbI paaunarb-
HbIMW OTBEPCTUSMU d B poTope £, POTOp B 3TOIN CXEMEe COEANHSETCS C
BaJIOM MpX MNOMOLWM TOPLIOBOrO COeAuHeHus. M3MeHeHue nogayu
OCYLLECTBNSETCS NYTEM NepeMeLleHns BHewHero bapabaHa (ctatopa)
C

B nmaHHoi paboTe paccMaTpvBalOTCA LIMPOKO MPUMEHSIEMbIE B
CTaHOYHbIX MAPOMPUBOAAX CABOEHHble MAacTMHYaTble  HacoChbl

(pnc.6).

——

L

\Y/
AN
7

s

- 18
4/ 3 i 20 iz i

Puc. 6. CaBOEHHbIM NACcTMHYaTBLIA Hacoc Tvna ...br2-... LII- Ha-
cocHble 6r1oku; 1- Kkopriyc; 2,17 — npyxwuHa, 3, 12- yrioTHeHue, 4-
MOAWNITHUK; 5- KpblLKE, 6,11-4UCK pacripene/mTesibHbivi (HarHera-
Hus); 7, 10- potop; 8, 9- AUCK paCripefE/IUTEIbHbIN (BCAChIBAHMS),
13- @narey; 14 -Basn; 15- maHxera, 16- ripokaagka, 18 — KpblLUKa,
19,20 - cTaTtopHoe KoJ/ibLio
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Puc. 7. TpexmepHoe n3o6paxkeHne HacocHoro 6noka B paso-
6paHHOM BMAE MMACTMHYATOro Hacoca ABYKPATHOrO AENCTBUS.

4. PacueT pabounx napaMmeTposB

4.1 B 0blUeM cnyyae pacyeTHbIN (TeopeTUYeckuin) pabounii 06b-
éM g, M°, Hacoca ABYKpPaTHOrO JENCTBUS MOXET 6biTb onpeaeneH u3

3aBUCMMOCTMU.
vy —F;
q=2b 7z'(r2 —rz)»(ZI)SZ (1)
2 1 cosa

roe bHuvpuHa potopa, M,

ry, F>—Manblil 1 60NbLIOKN paanychl, M,

S, Z— TOJILUMHA U KONNYECTBO MNACTUH, M,

@ — Yron HakJIoHa NacTuH K paawmycy, ° (rpaa).
4.2 MNpou3BoanTeNnbHOCTL (Nofaya) NnacTMHYaToro Hacoca @ M3/c,
3aBUCUT OT ero paboyero o6béMa g, M°, U onpenensieTcs 4acToTom
BpaLleHns BXoAHOro 3BeHa 71, 06/c. C yuétom obvémHoro KA 7, :

Q=qnn, (2)

4.3 [OuameTp Bana d, M, V3 CPDEJHEYITIEPOANCTON CTa/m
(05=500...800 MMNa) B cny4yae AEWUCTBUSI TEPEMEHHOM HAIrPy3KU 1 Ma-
JIbIX U3rnbaroLmx MOMEHTOB NPUBAMXEHHO onpeaensioT no gopmyne

/4]
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d= 0.0033\/E = 0.00313/Ma) =0.00/2zM  (3)
n n

raoe N—-nepegaBaemasi MOWHOCTb, BT;
N — 4acToTa BpalleHus Bana, 06/c,
M - nepenaBaeMblil KpYTALLUIA MOMEHT, Hen,
CnepoBaTenbHO, MO AWAMETPY BXOAHOIO Bana Hacoca MOXHO
MIPEABAPUTE/IBHO OUEHUTb KPYTSLLMIA MOMEHT M, Ans nepefayn KoTo-
pOro OH CrPOEKTUPOBaH:

M=59-10°d". 4)
4.4 MonHbin KMNA 7 Hacoca onpeaensieTcs U3 COOTHOLLEHUS Bbl-
XOZHOW MoLHOCTU N, (TMAPaBANYECKON, MOABEAEHHOW KO BbIXOAY
Hacoca) U MOLYHOCTM 3aTpayeHHON N, (Ha ero NpMBOAHOM Basy) M
onpefensieTcsa Kak:
Ny _ APQ
n=—_——"-=— (5)
samp Ma)
roe 4p — nepnaj faBneHus paboyei XUAKOCTU MeXay BXOAOM
1 BbIXOJOM Hacoca.

NMopsaok nposBeaeHuns nabopaTtopHoi pa6boTbl

1. C nomoLlblo MakeTa U UMEeOLWENCs NUTepaTypbl U3YUNTb KOH-
CTPYKLMIO paccMaTpyBaeMoro ABynoTOYHOMO MJacTMHYaToro Hacoca.

2. N306pasnTb KMHEMATUYECKYHD WM MPUHLMNMANBHYIO CXeMY
Hacoca, onucaTb NPUHLUMN ero AEMCTBUSI U BbIMOMHUTb 3CKU3 OTAENb-
HOro anemeHTa (Mo yKa3aHuWIo npenoaasaTens).

3. OnpenennTb pabounin 06beM g Hacoca

4. Mo AvaMeTpy Bana OMNpeaenuTb BO3MOXHbIN KPYTALWMN MO-
MEHT.

5.Mo pabouemy 0b6béMy M nNepegaBaeMOMy KpyTSLLEMY MOMEHTY
onpeaenuTb BO3MOXHOE MpupalleHne AaBneHus B Hacoce (NpuHSB
rmapomexaHudeckuii KM paBHbIM Nye=0,82).

6. CocTaBWTb TEXHONOMMYECKYO KapTy npoLeccoB cOopku u pas-
60pkM Hacoca.

7. B 3akntounTeNIbHON YacTu U3NOXWTb BbIBOALI O CTENEHW U3HO-
ca paboumx NoBepxXHOCTEN Hacoca
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praBJIeHI/Ie AUCTAHIIMOHHOTO O6y'{EHI/IH W NMOBbIIIEHHU A KBaﬂI/I(l)I/IKaLU/II/I

JlabopaTopHas paboTa Ne2

KoHTponbHblEe BONPOCHI

1. ObnacTtb NpMMeHeHNs NACTUHYATbLIX HACOCOB.

2. MpuHUMN aencTBus U ocobeHHoCcTU paboyero npouecca nna-
CTUHYaTbIX HAaCOCOB.

3. O6bpaTUMOCTb, PEBEPCUPYEMOCTb, PEFYNNPYEMOCTb 0H6BEMHBIX
rMapOMaLUVH.

4. KOHCTPYKTMBHbIE OCOBEHHOCTM paccMaTpUBAEMOro MAACTUH-
4yaToro Hacoca: noapobHas knaccudukaums.

5. Tvn pacnpeaenuTenbHOro ysna M ero KOHCTPYKTMBHbIE OCO-
6eHHoCTW.

6. YcnoBHble 0603HauYeHNs1 0O6bEMHbIX MMAPOMALLMH.

7. OcHOBHble pabouve napamMeTpbl 06bEMHbBIX MMAPOMALUMH U KX
pacuyér.

8. M3HOC 3neMeHTOB NiacTMH4YaTbiX HACOCOB: MPUYMHBI U CTe-
NneHb BMSIHUS Ha pabouve napaMeTpbl.
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