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Llesib paboTsl: Ha OCHOBE MakeTa MNacTMHYaToOro ABYXMOTOYHOIrO
Hacoca Tuna ...bI12-... 03HaKOMNIEHNE C KOHCTPYKUMAMU OBBEMHbIX
rmapoMallMH AaHHOrO TUMa, NpoUeccoM ux pasbopku — cHopku;
BbiSIBNleHWe fJeTanel UM UX  MOBEPXHOCTEW, M3HOC  KOTOPbIX
CyWLeCTBEHHO BfMSET Ha TeXHWYecKue nokasaTenm rMapoMalumH
[AaHHOM KOHCTPYKUMM; MO KOHCTPYKTMBHbIM pasMepaM OnpeaenuTb
paboune napameTpebl.

1. TepMuHOIONS KIaCCUUKaLMSs, MPUHLNIT JEUCTBUS

llnacruryareii  (LWHMGEPHBIY) — TMAPOHACOC  —  OObEMHAS
(rugpocTatuyeckas) TvWApoMallMHa, B KOTOPOW MpeobpasoBaHue
MEXaHWYECKOY SHEPTUN BPALLEHUSI Bana B /M4paB/IMYECKYO SHEPTUID
notoka  paboyen  XKMAOKOCTM  MPOMCXOAMT B pesynbTaTe
B3aUMOAENCTBUS paboymnx opraHos (BbITECHUTENEN) B BUAE MNacTuH
(wmnbepoB) BHYTPU MOABWXHBLIX pabo4Ymx Kamep (NepemelLalomnxcs
BOKPYF  HEKOTOPOM OCUM  3aMKHYTbIX  M3MEHSIEMbIX OOBEMOB,
06pa3oBaHHbIX BHYTPEHHEN MOBEPXHOCTLIO CTaTopa, Hapy>XHOW
MOBEPXHOCTbID  pOTOPA, TOPLEBbIMM  MOBEPXHOCTAMW U ABYMS
COCeAHMMM  MNMAaCTMHaMW,  COBEPLIAIOWMMW  OAHOBPEMEHHO  C
BpallaTesbHbIM U BO3BPATHO-MOCTYNATeNbHOE  ABWXKEHME) Mpu
r10MEPEMEHHOM COEQMHEHUM 3TUX Kamep (4Yepe3 pacrnpeaennTenbHoe
YCTPOWCTBO) C NMHWAMM BCACbIBAHMA U HarHeTaHus.

Puc. 1 MNpuHuMnuanbHasa cxema naacTMHYaToro Hacoca
oAHokpaTHoro (a) n agsykpaTHoro (6) gencrTeus

Mpu BpalleHuyM poTopa MNACTUMHBI HAcoca MPOXOASAT Y4acTKu
npodunbHoOM Hanpaensiowen (puc. 1): yyacTok BcacbiBaHus A, Ha
KOTOPOM CO3AQETCA paspskeHMe W BcacbiBaHMe paboudelt XUAKOCTU B
MEX/IONAacTHOe  MPOCTPAHCTBO MOA  AABMIEHWEM  p;  YYacCTOK



HarHeTaHuss B, Ha KOTOpPOM mNpoOMCXOAWT BbITECHEHWE pabouelt
XXNAKOCTM M3 MEX0MACTHOro NPOCTPAHCTBA NpU AABNEHUN Do,

Konnuectso Yy4acTKOB (BCcacbiBaHuS n HarHeTaHusl)
COOTBETCTBYET KpaTHOCTM [ENCTBUS Hacoca. Y  OAHOKpPaTHOro
NAACTMHYaTOro0 Hacoca - OAMH YYacTOK BCAaCbiBaHUSI U HarHeTaHus, y
[BYKpATHOIo - Mo ABa U T. A.

2. YciosHble 0603HaYeEHNS

B rmagpaBnuuecknx cxemax npPMBOAOB Pa3/IMYHbIX MalWH WU
MEeXaHW3MOB Hacocbl MOryT u3obpaxaTbCd AMbo B YC/IOBHOM
(cuMBOMIMYECKOM, pUC. 2, a...1), MM6o B NOSTYKOHCTPYKTUBHOM (puC. 2,
M...T) 0603HaYeHMMN.
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Puc 3. I'paz;bmlecxoe naob'pa)keﬁne rMgpomMoropos: a - obuwee

0603HaueHne; 6 - HeperynmMpyemblit C NMOCTOSIHHBIM HarpaBfiEHWEM MOTOKa;
B - HeperynvMpyemblii C PEBEPCMBHBLIM MOTOKOM; r - PEryivpyemsblii ¢
MOCTOSIHHBIM HaMpaBiEHVEM MOTOKA; 4 - PEryavpyeMblii C peBEPCUBHBIM
MOTOKOM; € - HacoC-MOTOpP HEpErysMpyeMbli Mpu OAHOM U TOM Xe
HanpaB/iEHNN MOTOKA; M - HAaCOC-MOTOP HEPEerynmpyeMblii NPy pasnnyHbIX
HanpaBNeHWsIX MOTOKAa; 3- HACOC-MOTOP HEPErynMpyeMmblil npu Nio6oMm
HanpaBfeHUU TMOTOKA; # - HACOC-MOTOP PEry/UPYeEMbliA MPU OAHOM W TOM
)K€ HampaBfeHUW MOTOKa; K - HACOC-MOTOP PErynMpyeMbI NMpu PasfinyHbIX
HanpaB/ieHWsIX MOTOKA; /7 — HAaCOC-MOTOP PEBEPCUBHLIN PEryUPYEMbINA Mpw
pasnnYHbIX HanpaBleHUsiX NOTOKA; M - LUECTEPEHHbIA; H - BUHTOBOW; 1 -
NIacTUHYaTLIA; P - PaavarnbHO-TIOPLUIHEBON; € - aKCMasbHO-MOPLLUHEBON C
HaKMOHHbIM ANCKOM; T - aKCVIaﬂbHO-HODLUHeBOﬁ C HaKNOHHbIM 6/10KOM,
[JOCTOMHCTBOM ~ YCNOBHbIX 0603HauYeHW HAcocoB  SIBNSIETCA WX
YHUBEPCANbHOCTb, @ TakKe NPOCTOTa UCMOSIHEHNS (BblYepYMBaHKE).
Ecnm HeobxoaMMo OTpa3wuTb MpUHUMMN AENCTBUS Hacoca, TO
NPUMEHSIOT MOSYKOHCTPYKTUBHbIE 0603HaueHus.
MonyKOHCTPYKTUMBHOE M306paxkeHne obecneunBaeT yaobCcTBO UTeHus,
W HarnsgHoOCTb FMApaBiMYECKOM CXeMbl MpMBOAA C TOYKM 3PEHUs
MOHUMaHWS KOHCTPYKTMBHOM CXeMbl Hacoca M ero B3anMoAencTBuS C
BXOAALMMMN B MMAPOCXEMY Y3NaMu.
3. ObbeKT usydeHms




3.1 O6ume cBegerns. TnactuHuatbii  (LWUMGEpHBIA) Hacoc -
rMgpoMaliMHa C  MNOABWDKHLIMM  3fIeMEHTaMM B BUMAE  POTOpa,
coBepwalolwero  BpallaTenbHoe  ABWXKEHMe, W M1acTMHaMM
(wmnbepamun), coBeplialOWMMM  BpallaTeNlbHOE W BO3BPATHO-
NoCTynaTenibHOE MM BO3BPATHO-NMOBOPOTHOE ABMXXEHUS.

OTW MallMHbl, MNOAyYMBLUME B MpaKTUKe TaK >Xe HassaHue
NONACTHbIX, SABNSIOTCA Hanbonee npoCTbiMM U3 CYLLECTBYIOLWMX TUMOB
1 06nagaloT Npu BCEX MPOYMX paBHbIX YCnoBusxX 6onbwnM 06bEMOM
pabounx kamep.

3.2 llnacruHyatsie Hacocs! OLNHEPHOIro AeicTBus.
AByxriacTuHyateii  Hacoc. Haunbonee MpOCTbIM HaCcoCcoM
NAacTMHYaToOro TUMNa SIBNSETCS HAcoC C ABYMS nnactuHammn 3 um 5,
NOABMXXHO MOHTUPYEMbIMM B 0OLIEM CKBO3HOM paavasibHOM Masy
potopa 7 (puc. 3, @). 9T NNacTuHbl, KOTOPbLIE MO CYLUECTBY SIBSKOTCS
O[IHOM NMAacTUHOW, 06pasyldT C MNOBEPXHOCTAMM potopa 7 W
CMELLEHHOro OTHOCUTENBHO HEro Ha BeNnUYuHy e ctatopa 1 ¢ ocbio O,
aBe ceprioobpasHble kamepsbl (nonoctn) au b.

MNpwn nosopoTe poTtopa 7 OoTHOcUTEsNbHO ocu O;, B HanpaBfieHuu,
YKa3aHHOM CTpenikoil, 06beM kaMepbl a (TO4YeyHast LUTPUXOBKA),
COEANHEHHOMN C BCACbIBaOLLEN MOJIOCTLIO 6, YBEIMUMBAETCS], @ KaMepbl
b, coegMHEHHON C HarHeTaTeNbHOW MOMOCTblO 4, YMEHbLLUAETCS, B
COOTBETCTBUM C YEM MPOUCXOAUT BCacbiBaHMe (4Yepe3 KaHan 6) u
HarHeTaHue (4Yepe3 kaHan 4) >XWAKOCTU. MOCKoNbKy poTop 7 MMeeT
MJOTHBIA KOHTAKT C HWKHEN YacTblo cTatopa 1, ogHa M3 nnactuH 3
unn 5 B NoboM nosnoxeHun poTtopa 7 OTAENsieT BCaChlBAOLLYHO
nonoctb 6 OT HarHeTaTenbHon 4. [nsi BO3MOXHOCTWU paanalibHoro
nepemMelleHnss nnactuH u obecneyeHns MNAOTHOrO KOHTaKTa  Co
CTaTOPOM, MJIACTUHbI  PacnupalTcs  MPYXUHOW 2, MOAXMUMasiCb K
cratopy 1. Tak Kak Tekywas nnowagb BbITECHEHUS B
paccmaTpvBaeMoM [ABYXMNIACTUHYaTOM Hacoce 3HauUTENbHO
M3MeHSIeTCS MO yrny MoBOpoTa Bana, NePEMEHHON MO Yriy NnoBopoTa
poTopa SBASETCS Takke M nogada. Hanuuve nynbcaumm nogaum
ABNSIETCS OAHMM M3  (DAKTOPOB, OrpaHU4YMBAIOWMX BO3MOXHOCTb
LUMPOKOrO MPUMEHEHUS] HACOCOB 3TOM CxeMbl. Kpome TOro, TakoMm
Hacoc npurogeH ans paboTtbl Npyu HEBONbLUNX AABEHWSX, BBMAY Yero
OH MpPUMEHSIETCA ANS BCroMoraTesibHbIX uenel (rnogada cMasku U
Ap.).

3.3 MHororniactuHyaTelie Hacocsl. [N CHWKEHWS nynbcaumm
noJayv MpUMEHSIIOT HacoCbl C HECKOSIbKUMUK MiacTuHamu, Ha puc. 4



npmBeaeHbl CXEeMbl TaKMX HACOCOB, MPUMEHALWNUXCA B CUCTEMaX
noANMUTKM OCHOBHbIX HACOCOB U B CUCTEMAX CMa3KW.

Puc. 3 TlpuHUMnuanbHass cxema ABYXMIACTUHYATOro
Hacoca OAHOKPATHOrO AENCTBUSI

; 5 b T e
Puc. 4 MHoronnacTMHYaThiii Hacoc: TopLoBoe 1 Landosoe
pacripeneneHue.

Hacoc coctouT u3 Bpalaiowerocs poTopa 2, B paaMasbHbIX
npopessax KOTOPOro MOMeLWEeHbl MAacTuHbl  (BbiTecHutenn) 1, wu
CTaTOpHOro Kombua 3, OCb KOTOPOro CMelleHa OTHOCUTESIbHO OCH
poTOopa Ha BenunuuHy e. MNuTaHuve Hacoca XWAKOCTbIO (BCacbiBaHME)
OCYyLLeCTBNSeTCa uJepe3 cepnoobpa3Hoe OKHO & (ansd  AaHHOro
HarnpaBfieHusl BpalleHusl), a BbITECHEHUE (HarHeTaHue) - Yyepes OKHO
b OkHa BbIMNOMHEHbI Ha BOKOBbIX KpbILLKAX Hacoca.

MOCKOSIbKY FeOMETPUYECKAs OCb LMAMHAPUYECKON MOBEPXHOCTU
CTAaTOPHOro KonbL@ 3 3KCUEHTPUYHA OTHOCUTENbHO OCM poTopa 2,



0obbeMbl  pabounMx Kkamep, OrpaHWMYEHHbIX ABYMSl  COCEAHMMU
nnactmHamm (lwmnbepamm) 1 NOBEPXHOCTSMKM pOTOpa M CTaTopa, Npu
BpaLLEHNN POTOpa M3MEHSAIOTCS.

Tak, Npu HanpaBfieHUW BpaLLEeHMS], NOKa3aHHOM CTPESKOW, 06beM
Kamepbl b, Haxoaswencs B TEeKYLM MOMEHT MO MpaByld CTOPOHY
BEPTMKaNbHON ocu (Mexay nnactuHamu 4 u 5), 6yaeT yMeHbLIaTbCs U
paboyas XXMAKOCTb BbIAABAMBATLCS Yepe3 HarHeTaTeNbHOe OKHO b
06beM e CMMMETPUYHON KaMepbl, HAXOAsLeNCs B AaHHbIA MOMEHT
no neBylwd CTOPOHY ocu, OyaeT yBenuuuBaTbCsl, B pe3ynbTaTe
XMAKOCTb ByAeT 3acacbiBaTbCsl B HEE U3 BCAChIBAOLLErO OKHA 4.

BaxkHbiIM  (baKTOpOM  ABNSIETCS  HagexHoe  (repMeTMYHOE)
pasaeneHue okoH (NOMoCTei) BcacbiBaHUSI @ U HarHeTaHusl b, KOTopoe
OCYLLECTBNSAETCS MAacTMHaMM Mpu  MPOXoAe WMW  MEepeBasbHOM
(pasmenvTesnibHon) NepeMbiYKM MEXAY STUMMW OKHaMW. [1sl 3TOro OKHa
pacrionaratoT no obe CTOpOHbI HeNTpasibHOM (BEpPTUKaNbHOM) OCK Ha
TAKOM pacCTosHUK, 4TOObl Mpu MOOOM MOMNOXEHUM pOTOpa MeXay
HVMMMW HAXOAWIOCb HE MEHEE OAHOM MacTUHBI.

[lnsi NOBbIWEHUSI FEPMETUYHOCTU MNACTUHBI 5 HEKOTOPbIX HACOCOB
CHabaT cBOOGOAHO MOCAXKEHHBIM  YNIOTHUTENbHBIMISIEMEHTOM 6,
KPVBM3HA BHELLHEN MOBEPXHOCTU KOTOPOr0 COOTBETCTBYET KPUBU3HE
CTaTOPHOro KoMblLa

B 3TMXx Hacocax ObBbIMHO  MPUMEHSIIOT  MONOXKUTENbHOE
nepekpbIThe, Npu KoTopoM paboyas kamepa (Ha puc. 3,@ OTMe4YeHa
TOYEYHOM LUTPUXOBKOM) B €e cpeaHeM nonoxeHun (puc.3,6)
pasMellaeTcs Ha nepeBasibHOM  (pa3AenuTenbHOM)  NepeMblyke,
6yayun oTceyeHHol (M30MMPOBaHHOM) Kak OT MOMOCTM BCacbiBaHUs a,
Tak W OT MNONOCTM HarHeTaHusi b. Bo un3bexaHue KoMmpeccum
XMOKOCTU B pabouelt kamMepe Mpu Mpoxode ee uyepes nepeBasibHyio
MepeMblyKy, OBYC/IOBMIEHHON W3MEHEHMEM MpW 3TOM 3aMKHYTOrO
obbeMa KaMepbl 3TO NepeKpbITUE KaMepbl NepeMbluKoin (NpeBbllLeHue
pa3Mepa nepemblyknU Haj pacTBOPOM KOHLOB MAACTMH) AOMKHO ObiTb
BO3MOXHO ManblM, OAHAKO TakuM, u4Tobbl 6bI1O0  0becneyeHo
pasfgeneHve MOSOCTEM  BcacblBaHWS WM HarHeTaHnusi.  [onHoe
YCTpaHEHUE KOMMpPEeCCMU AOCTUraeTcs NpW YCNOBUM paBEHCTBa Yrna
Mexay OBYMSI CMEXHbIMM nnacTMHamu (cMm.puc.4) yrny a mexay
OKHamMu BcacblBaHWa W HarHetaHus (a=p). [MoaobHoe ycnosue
COOTBETCTBYET TakK Ha3blBaEMOMY HY/NIEBOMY NEPEKPLITUIO.

MNOTHOCTb KOHTAKTa NiacTUH CO CTaTopoM obecneuvBaeTcs npu
MOMOLLUM MPYXXMH M MPOYMX MEXAHWUECKMX CPEeACTB, WM AaBJIEHVEM



XMAKOCTU. B Hacoce, cxemMa KOTOpOro npeacraBneHa Ha puc. 5,
YKMAKOCTb MO/ AaBNEHNEM MOABOANTCA Yepe3 0CeBOE K (He MoKa3aHo)
W pagvanbHbIe CBEPSIEHNS B MPOpe3n poTopa noA NiacTUHbI.

MopgobHble Hacocbl 06bIMHO wMelT 6- 12 nnactuH. [pu
YBE/IMYEHMN UMCA NNACTUH YMEHbLUAETC  AENCTBYOWAsi Ha HUX
TaHreHuManbHas Harpy3ka W MOBbILAETCS PaBHOMEPHOCTb MOTOKA
HarHETaeMOW XMUAKOCTY.

CyliecTByeT pas3fnnyHble CXeMbl pacrnpegeneHus xuakoctu. Ha
puc. 4 Takke wu3obpaxeHa cxemMa C Uan@OBbIM pacnpeaeneHnem.
HanopHoe & 1 BcacbiBatowee bH OKHa pa3MelleHbl B HEMOABWXXHOM
uandge. C paboummm kamepamu (KNETAMWU) 3TM OKHA COEAMHEHDI
paavanbHbiMM OTBepcTUSAMUM d B poTope £ PoTop B 3TOW cxeme
COeAMHSIETCA C BaqOM MpU  MOMOLWM TOPLOBOMO  COEAMHEHMS.
M3MeHeHne noaauM OCyLLEeCTBSIETCS NyTeM nepemelleHus BHELHEro
6apabaHa (cTaTopa) ¢

B maHHOM paboTe paccMaTpuBalOTCS LIMPOKO MPUMEHSIEMblE B
CTaHOYHbIX rMAPOMNPMBOAAX CABOEHHble MnacTMHYaTble  HacoChl

(pnc.6).
5 68 7 & 2 o 11 iz _iz
\\ 7] \ L) ]
N ! 14
S

BN
T AN
Z L

15

- 15
4/ 3 1 20 18 i7

Puc. 6. CABOEHHbI NAacTUHYaTbi Hacoc Tuna ..bri2-.. LII-
HacocHsle 6s10km; 1- kopriyc;, 2,17 — rnpyxuHa, 3, 12- yrioTHeHNE, 4-
noguwnnuuK; — 5-  kpelwka;  6,11-4MCk  pacripegemMTe IbHbIN
(HarHetanus);, 7, 10- porop, 8, 9- AUCK paCripenesnTe IbHbIN
(BcacoiBanumns); 13- griaHey; 14 -Basn; 15- maHxera;, 16- rpokiagka,
18 — kpbiwka, 19,20 - cTaTopHoOE Ko/lbLO



4. Pacyer paboyunx rnapameTpoBs
4.1 B obweM cnydyae pacyeTHbI (TeopeTudyeckuin) pabouuii
06bEM g, M?, Hacoca ABYKPATHOro [EiCTBMS MOXET BbiTb onpeaeneH
13 3aBUCMMOCTU:

g=2b ﬁ(ﬁ _r2)_(’”2_rl)sz (1)
2 1 cosa

roe bHuvpuHa potopa, M,

Iy, F>—Manblii 1 6ONbLIOKN paanychl, M,

S, Z— TOJILLUMHA M KOIMYECTBO MIACTUH, M;

@ — yron HakJioHa NnacTuH K paawuycy, ° (rpaa).
4.2 TMpoussoanTenbHOCTb (Mogaya) mnacTuHyaToro Hacoca Q, M°/c,
3aBUCUT OT ero pabouero ob6béMa g, M°, N onpeaensieTcs YacToToil
BpaLleHMsa BXOAHOro 3BeHa 7, 06/c. C yuétom obbémHoro KA »n, :

Q= qnn, (2)
4.3 [OvameTp Bana d, M, V3 CPEAHEYITIEDOANCTON CTasu

(0,=500...800 MMa) B cnyyae AENCTBUS 1IEDEMEHHON HArPY3KU U
MasibIX  U3rMGaroWYMX MOMEHTOB TNPUBIMKEHHO OMNpeaensiioT Mo

dopmyne /4/:
/ M
d =0.0033 E =0.0033 @ _ 0.003327zM  (3)
n n

rae NV-nepegaBaeMast MOWHOCTb, BT,

N —4acToTa BpalleHus Bana, o6/c;

M - nepenaBaeMblli KPYTALWMIA MOMEHT, Hen,

CnepoBaTenbHO, MO AMaMeTpy BXOAHOMO Basa Hacoca MOXHO
NPEABaPUTE/IbHO OLEHWUTb KPYTALWMUA MOMEHT M, ans nepeaauu
KOTOPOro OH CMPOEKTUPOBaH:

M=59-10°d". (4)
4.4 MonHbit KMNA £ Hacoca onpedensieTcss U3 COOTHOLIEHMS
BbIXOAHON MOLWHOCTU N, (TMApaBNNYeCcKon, NOABEAEHHON KO BbIXOAY
Hacoca) M MOLLHOCTW 3aTpayeHHoW N, (Ha ero nNpMBoAHOM Bany) u
onpefensieTcs Kak:
Nnon ApQ

== 5
=y Mo (5)

3amp




roe 4p — nepnag AaBneHus pabodeit XKMAKOCTM MexXAy BXOAOM M
BbIXOAOM Hacoca.
TTopsaok npoBeneHs 1a6opaTopHo paboTs!

1. C nomoupblo MakeTa M WMEOLWENCS NUTepaTypbl M3Y4YnUTb
KOHCTPYKUMIO ~ paccMaTpyvBaeMoro  ABYMOTOYHOIO  MacTUHYaToro
Hacoca.

2. MN306pasnTb KMHEMATMYECKYD WAM MPUHUMNMANBHYIO CXeMy
Hacoca, oOnucaTb MNPUHUMMN €ro AeNCTBUS W BbIMNOMHUTb  3CKK3
OTAeNbHOro 3nemeHTa (NO yKasaHuio npenogasatens).

3. OnpenenuTb pabounii 06BEM @ Hacoca

4. Mo pavaMeTpy Bana OMNPEeaenuTb BO3MOXHbIA KPYTALWNA
MOMEHT.

5.Mo pabouemy 06bLEMY M nepeaaBaeMoOMy KpYTSALLEMY MOMEHTY
onpeaenuTb BO3MOXHOE NnpupalleHne aasneHust B Hacoce (n=0,82).

6. CoCTaBWUTb TEXHOMOMMYECKY0 KapTy mnpoueccoB cbopku U
pa3bopku Hacoca.

7. B 3aKIOUMTENBHOM YacTu M3MOXMTb BbIBOABI O CTEMNEHM
n3Hoca paboumx NOBEPXHOCTEN Hacoca

KOHTPO/IbHbIE BOMPOCH!

1. ObnacTtb NpMMeHeHNs NNACTUHYATbLIX HACOCOB.

2. MpuHuUMn pencTBns U ocobeHHocTn pabodero npouecca
NAACTUHYATbLIX HACOCOB.

3. ObpaTMMOCTb, peBEpCMpyeMOCTb, PerynnpyemMoctb 06beMHbIX
rMapOMaLLVH.

4, KOHCTpYyKTMBHbIE 0COH6EeHHOCTH paccMaTpvBaemMoro
NAacTMHYaToOro Hacoca: noapobHas knaccudukaums.

5. Tun pacnpegenuTenbHOro ysna WM ero KOHCTPYKTMBHbIE
0cobeHHOCTH.

6. YcnoBHble 0603HaueHNs1 0O6bEMHBIX MMAPOMALLMH.

7. OcHoBHble paboune napameTpbl 06BEMHbBIX MMAPOMALLNH N UX
pacyér.

8. M3HOC 3n1eMeHTOoB NAacTMHYaTbIX HACOCOB: MPUYMHBI U CTEMNEHb
BUSHUS Ha pabouyne napameTpsbl.
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1978.
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