Jlexuust Nel6 PoTropHo-miacTuHYaThIe THIPOMAIITMHBI

[Tnactunyatas (mmbepnas) ['M (ruapoMoTop Win Hacoc) — 3To poropHas ['M ¢ moaBHKHBIMEU
JJIEeMEHTaMU B BHJE POTOpa, COBEPIIAIONIETO BpallaTeNbHOE IBM)KEHHE, M IUIACTUH (11abepoB),
COBEPINAIIIMX BpaIIaTeIbHOE W BO3BPATHO IMOCTymHaTelbHOE ABMXKeHUE. [Ipu 3TOM BBITECHSIEMbIE
00BEMBI 3aMBIKAIOTCS MEXIY IBYMSI COCEIHUMHU BBITECHUTEISIMH (TUIACTUHAMH, MOMEIIEHHBIMU B
paZiviaHHbIe IPOPE3bI BPALIAIOIIET0Cs] pOTOPA) U MOBEPXHOCTSIMU CTATOPA.

[To ymcny nuMkiIOB paboOTHl 3a oauH 00OpoT Baja pasznuuaroT [II'M omHOKpaTHOTO WIH
MHOTOKPAaTHOTO (IByX-, TpEX-, YETBHIPEXKpAaTHOIro) neicTBus. Hacockl ogHOKpaTHOTO AEHCTBUS
BBIMIOJHSIOT KaK peryldpyeMble, TaK U HEperylupyeMble, a HAacoChl MHOTOKPAaTHOTO —
HEpETyIupyeMbIe.

Hawnbonee nmpocThiM HACOCOM TUIACTMHYATOTO THUTIA SIBJISETCS HACOC C JABYMS TUIACTUHAMH 3 U
5, TMOABMKHO MOHTHPYEMBIMH B OOIlEM CKBO3HOM paJHalbHOM Ta3y poTopa 7. DTH MIACTHUHBI
00pasyIoT C MOBEPXHOCTSIMU POTOPa 7 ¥ CMEIIEHHOTO OTHOCHTEIIEHOTO HEro Ha BEJIMYUHY € cTaTopa 1

¢ ockio O3 1B cepnooOpa3Hble KaMephl a U b.
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Puc 16.1 IIpuanunuaneHas (a) pacueTHas (0) cXeMbl IByXIDIACTUHYATOTO Hacoca

ITpu noBopoTe poTopa 7 oTHOCHTENbHO Ocu O; B HANPABICHUM CTPENIKH, 00BEM KaMepbl a
Hacoca, COCIMHEHHOTO C BCACHIBAIOMICH ITOJIOCTBIO 6, YBEIMYMBAETCS, a Kamepsl b, CoeqMHEHa ¢
HarHeTaTe’IbHOM MOJOCThIO 4, YMEHBIIAETCS, B COOTBETCTBUU C YEM NPOUCXOAUT BCaChIBaHUE (Uepes
KaHay 6) u HarHeTaHue (4depe3 KaHal 4) KUIKOCTU. [IOCKOJIBKY POTOpP MMEET TUIOTHBIM KOHTAKT C
HIDKHEH uacTbio ctatopa 1, ogHa W3 IUIacTUH 3 WM S5 B JI0OOM IOJIOKEHUHM POTOpa OTHENSET
BCACBIBAIONIYIO MOJIOCTh OT HATHETATENbHOM. J{J151 BO3SMOKHOCTH PalMalIbHOTO MTEPEMEIICHUS TUITACTHH
1 o0ecreyeHnss KOHTAaKTa (INIOTHOT0) CO CTaTOPOM, IUIACTHHBI paCMparoTCs MPYKUHOH 2, OKAaTOro
K craropy 1.

PacueTHas mojaua Takoro Hacoca OIpEIeNseTcsl IUIOLAa/bl0, OTPAHUYEHHOW IJIaCTUHAMH,
cratopoM U potopom. [l ciaydas yriaa ¢=m/2 u npuHAMAs TUIACTHHBI OeCKOHEYHO TOHKUMH (b=0)
II0IIaAb S HaX0IUM Kak

S:%(Rz—rz—ez)JrZ-R-e (16.1)

rae R ur— paauycsl craTopa U potopa

€ — DKCIICHTPHUCHTET.

3a Kaxapli 000pOT BBITECHSETCS JiBa 0O0bEMa COOTBETCTBYIOIIMX OSTOM IUIOMIAIHN,
cJe10BaTeNbHO, TeopeTndeckas nogava st [II'M ¢ 6eckoHeYHO TOHKUMU TUTaCTHHAMMU:

0,=2-B-S-n=2-B-n- %-(Rz—rz—ez)+2-R-€ (16.2)

rae B — mmpuna poropa

n — 4acToTa BpalleHus Baja

YureM 00beM, 3aHMMaeMblii TUTACTUHAMH, OH PaBEH paBEH q/ =4Bebn, tne b — TonmMHA
wiactunbl. Toraa:



O, =Bn %(R2 —r* —e’)+2e(R-D) (16.3)

HOCKOJII)Ky TCKylIaA 1jiaom@anab 3HAYUTCIbHO M3MCHACTCA 110 YIIy IIOBOPOTA, TO HepeMeHHOfI
o yIi1y ImoBOpOTa poTOpa ABJISICTCA TaK K€ IOJayda. Hy.HBCEU_II/IH OorpaHn4uBacT 0051acTh MMPUMCHCHUA
JaHHBIX MAallIMH - B OCHOBHOM, 1JIsI BCIIOMOT'aTCIIbHBIX ueneﬁ (CMaSKa, MOAIIMUTKA 1 T.H.).

I[J'IH CHWIXCHUA IIyJIbCalluu NoAa4du MNPUMCEHSAIOTCA HACOCBI C HECKOJBKHMHU IIJIACTHUHAMMU.

OO6b1uHO 8-12. TIpn 5TOM yMeHBIIIaeTCs JEHCTBYIOMIAs Ha IUIACTUHBI TAHTCHIIMOHHAS HArpy3Ka.
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Puc.16.2 Cxema MHOTOIJIaCTUHYATOrO Hacoca ¢ FHIPaBIMYECKUM MOKUMOM IJIACTHH.

Hacoc cocrout u3 Bpalnarouierocss poropa 2, B paJualibHbIX Ipope3ax KOTOPOro MOMELIEHbI
IUTACTHUHBI (BBITECHUTENN) |, U CTaTOPHOTO Kojiblia 3, OCh KOTOPOTO CMEIEHAa OTHOCUTENIBHO OCH
poTOpa Ha BEJIMUMHY e.

[lutanue ocymecTBisieTcs dYepe3 ceprnooOpa3Hoe OKHO a (Ui JaHHOIO HampaBieHUS
BpalLEHHsI), BBITECHEHUE yepe3 OKHO b. OKkHa BBINIOJIHEHBI Ha OOKOBBIX KpBILIKaX Hacoca.

[Ipu naHHOM HarpaBJIeHUH BpallleHUs IOJIOCTh MEXAY 4 U 5 MJIaCTUHAMU yMEHbILAETCS.

OxHa pacrojiararoTcsi TakuM 00pazoM, 4TOOBI MPH JIFOOOM IOJIOKEHUH POTOpa MEXIY HUMHU
HaxoJwiach XOTs Obl oJHA MacTUHA. OOBIYHO MPUMEHSIOT MOJOKUTEIBHOE MEPEKPHITUE (IIOJIOCTD
MEX]y IUIACTUHAMU OTCEYeHa, N30JIMPOBaHa OT OKOH), HO TaKOe, YTOObI U30€KaTh KOMIIPECCUH.
[TonHOoe ycTpaHeHHe Kommpeccuu npu o = [ (HyJeBO€ NEpEeKphITHE, @- Yroll MEXIy OKHAMHU
BCACBIBAaHUs U HarHETaHUs; B- Yo MeX1y IByMs CMEXHBIMU TUIACTHHAMHU).

[In0oTHOCTH KOHTAKTa IUIACTUH CO CTAaTOPOM JIOCTUTAE€TCsl IPU MOMOILM IPYKUH U MPOUUX
MEXaHUYECKUX CPEJICTB, JaBJIEHUEM XKHUJIKOCTH W/Win KaHal h Ha puc 16.2

Pacuernas IMPON3BOAUTCIBHOCTD.

Homnyckas, yto TONmMHA MiuacTUH b=0 w mnpeHeOperas H3MeHEHHEM palOouell BBICOTHI A
(mpuHuMas h=2e) mpu MOBOPOTE POTOpa HA Yroi a (B Ipeaesax KOTOPOro IUIACTHMHA HAXOJUTCS B
KOHTAKTE C BEpPXHEH MepeMbIUKOil) MAKCUMAJIbHYIO PACYETHYIO 110J1a4y MOKHO BBIPa3UTh KakK:

QO,=2-7R-h-B-n=2-n-D-B-en=w-p-h-B (16.4)
rne  D- Jlmamerp pacTouku cTaropa

B — mmpunHa poTtopa (JUIMHa IUIaCTUHBI);

W=27Tn-yTiaoBas CKOPOCTh;

p=D/2 - paccTosiHHE OT IIEHTpa JAaBJICHUS Pa0OYCi BBHICOTHI IIACTHHBI JI0 OCH BpAICHHS

poropa.
n — YUCjiI0 000pOTOB
C yuyeToM TOJILIMHEI § U YUCIA Z IUTACTUH CPEIHSS TeOpeTHUECKas 1oiaya onpeaesseTcs Kak:

Q,=2-B-en-(x-D—-z-5) (16.5)
CHmxenne IMPOU3BOAUTCIIBHOCTU MNPOUCXOAUT U3 34 HCO6XOI[I/IMOCTI/I KOMIICHCAaIIuu o0beMa
IJIACTHH MPH YTAIUIMBAHUHU UX B IPOPE3U POTOPA.



B HekoTophIX Hacocax MOJIOCTU MPOPE3EH MOoJ IUIACTUHAMU I10CIEA0BATEIbHO COEIUHSIOT C
HarHeTaTeIbHOM U BCAChIBAIOIIEH JIMHUSAMU — JIOTIOJIHUTEIbHAS 110/1a4a IPSIMOYTOJbHBIMH MOPIIHAMU.
QO,=2-n-D-B-e-n (16.6)
[Tpy ofHOCTOPOHHEM BpallleHUH pOTOpa HACOCA IUIACTHHBI 11€J€CO00pa3HO YCTaHABIMBATD MO
nexoropsiv  (10°-15") yrmom k paamycy, Gmaromaps d€eMmy YIIydIIAlOTCS YCIOBHS HX pPaGoTHI
(yMeHbIIaeTCs 3aKJIMHUBAHUS TUIACTUH B Na3y). CUIIbl TPEHUS BBI3BIBAIOT MUHUMAJIbHbIE U3rHbaroIume
HanpspkeHusl (yroja HakJIoOHa = yriy TpeHus). B 3rom ciyuyae (Korza MMEIOTCSI HAaKJIOH W HET
JIOTIOJTHUT. TIOJauN)

z-S
Q,=2-Ben-|\n-D——— (16.7)
coSx
¢ - YroJl HaKJIOHA IUIACTHH K PaJuycCy;
Puc.16.3 Cxema HepeBepCUBHOIO IIIACTUYHOTO HAacoca

PaBHOMEpHOCTH TTO/1a4YM

[Ipu pacuerax OBUIO MPHUHATO IOIMYIIEHUE, YTO pabodasi BEICOTa h MIacTUHBI IPHU MPOXOJE €10
BCEI0 y4acTKa MepeMeHHO paBHa 2e. B 1efcTBUTENLHOCTH, ATO CIIPaBEAIUBO JIUIIB JJII MTHOBEHHOTO
(cpennero) monoxkeHus. B o0miem ciydae Tekymiee 3HaYeHHE h' ornceiBaercs BBIPOKCHHUEM:

h=p—(R-e) (16.8)

R- pagnyc craropa,

- 9KCLeHTpHUCcUTET (cM. puc 16.2)

Kunematuka III'M noctpoeHa kKak M KMHEMAaTHKa IOPIIHEBBIX — HAa OCHOBE KPHUBOILIMITHO
IaTYHHOTO MexaHu3Mma. [Ipu 3Toil KMHeMaTHKe MepemelleHrne pabodyero 3JIeMeHTa COOTBETCTBYET
MPUPALICHUIO TIEPEMEHHOT0 pajuyca B MPEAeNaax OT Pmin AO Pmax, (MPEACTABISIET COOON pacCTOSIHUE
0T ocH, mpoxopsmen yepe3 HeHTp O MIACTUYHOTO POTOpa, A0 OKPYKHOCTH KacaHUs IUIACTHH CO
CTaTOpOM)

P =Rcosy+ecos(180—y) =Rcos;/—ecosgo(169)
R'=RcosA—ecosp—(R—e)=e(l—cosy)+ R(cosy —1)

v- yron (Tekyiei) Mexay neHTpom craropa O, TOUKON KacaHHs € U OChIO BpAIllEHUs POTOpa.
Yy=@?- TEKYLIUH yroi IOBOpOTa pOTOpa OT HEUTPAIBLHOM (BEPTUKAJIBHOM) OCH.

VYuuteiBas, uto €/R oTHocutenbHO Mayio, yroa y=0, a cosy=1, JOMyCTUMO NPUMEHSITH
BBIPaKCHHUE. R/:e(l-COS(p). CnenoBaTenbHO, Kak U 'y poTopHO-niopiiHeBbix OI'M, nopaua usmensercs
10 CUHYCOUJAJIbHOMY 3aKOHY.

[lynecanmsa mogayud TE€M MeEHbILE, YeM MEHbIIEe 3HAYeHUEe 27/Z (HEYeTHOM YHUCIIe IJIaCTUH
PaBHOMEPHOCTb MOBBIIIAETCS), HO YBEJIMYEHUE YWCIA IUIACTUH CHU3UT BeNMYMHY nojaudu (16.5-
ra0apuThl TUIACTHH)

JUis CHWXKEHMs IepenazoB IoJaudd, OOYCJIOBIEHHBIX HM3MEHEHHUEM pabodell BBICOTHI IJIACTHHBI,
OPUMEHSIOT NpOQUIMPOBAHME HAIPABIAIONIEH CTAaTOpa HAa YYacTKE MEXIy BCACHIBAIOIIUM U
HarHeTaTelbHbIM OKHAMM 10 OKPY’KHOCTHU, OIIMCBIBAEMOM U3 LIEHTPa BPaLeHUs POTOPA.

PaBHOMEpHOCTP mOAauM HapylIaeTcs TaK K€ TEM, 4YTO YacTb BBITECHSAEMOW KHMJIKOCTH

pacxoJyercsi Ha KOMIUIEKCALMIO €€ CXaTus 10 paboyero AaBlICHHUsA B KaMmepax INpH IPOXOJe HUX U3
MIOJIOCTH BCAChIBaHUS B MOJOCTh HarHeranus. IIpm 3ToM 0OpaTHBIM MOTOK M3 MOJOCTH HArHETaHUs
BBI30BET BBICOKHE «3a0pOChD» IaBIECHUS B KaMepe U yJIbCalluK AAaBJICHHs Ha BBIXOZE Hacoca.
OTtn KoneOaHUS NOJAYu W yJapHble sBIeHHUS (0OYCIOBIEHHbIE OOpaTHHIM MOTOKOM H3 IOJIOCTH
HarHeTaHus B KaMepy) MOYKHO YaCTUYHO CHU3UTh BBIIOJHEHHE HA IIEPEBaJbHOM IEepeMbIuKe
LIEJIEBUHBIX TPOPE3EH MaJOro CEYeHUs — JOCTUTaeTCs IIJIaBHOE COEIMHEHUE KaMep M IOJIOCTH
HarHeTaHMUs.



Harpy3ska mnactus.

B GonpimnHCTBE KOHCTPYKIMM IUTACTUHBI MPUKUMAIOTCS K CTaTOPY JAaBICHHUEM KHUAKOCTH,
MOJBEICHHOM TOJ1 €€ TOpELl. Y CHIIME IMPHKATUS B 3TOM ClIy4ae

F=pbs, (16,11)
ri€  p-JaBJICHUE KHUIKOCTU B KaMepe M0 HUKHEM TOPLIOM;

b v s - AMMHA ¥ TONIIUHA TIACTUHBIL.

[Inactunbl, HaxonsmMecs B TIOJOCTH HAarHeTaHus, OyAyT IIOJIHOCTbIO pasrpykeHbl OT
pauaIbHBIX CHII AABJICHUS KHUJIKOCTH. A MJIACTUHBI MEXKIY MOJIOCTSIMH @ U b — 4aCTUYHO.

[Ipu pacuerax Harpy3ku OT AaBiieHUs XUIKOCTH cuity F npunumarot F=1/3*pbs.
PerynupoBanue mpOU3BOAUTENFHOCTH W UW3MEHEHHWE HANpPaBIEHUS TOJA4YM  OCYIIECTBISETCS
COOTBETCTBYIOILIME U3MEHEHUEM BEIMUMHBI U 3HAKA SKLIEHTPUCUCTEMA €.

OCHOBHOM HENOCTAaTOK HACOCOB OJHOKPATHOTO IEHCTBHUS — OOJbIllasg Harpys3ka JaBICHUS
KHMJIKOCTH Ha OCh POTOPa U Ha TUIACTHHEI, (OTCI0Ja 00J1aCTh MPUMEHEHHS THIPOCUCTEMBI C JaBICHHEM
na 4-5 Mlla)

Jlis perynupyemblX MalluH TakXe TPYAHOCTH BbI3bIBAET I'€pMETH3ALUs CO CTOPOHBI TOPLIOB
BBITECHUTENEH.

[lo »sTOMy B HpaKkTHKE pacHpOCTPaHEHbl HEPEryJUPYEMbIMU IUIACTUHYATHIE HACOCHI
JIBYKPATHOTO (M peXe, - UYETBIPEXKPAaTHOT0) NEHCTBUS, oOiamaroniye Oojiee BBICOKUM pabodynMm
oowvemom u KII/I.

[Tpeumy1iecTBOM SIBISIETCS YPAaBHOBEIIEHHOCTh DPAJUANbHBIX CHJI JAaBICHUS JKUAKOCTU Ha
IJITACTUHYATBIA POTOP.

brnarogapss sToMy npurogHsl Ansi paboThl MpH Oojiee BBICOKOM (y HACOCOB OJIHOKPATHOTO
neiicrust) nasienuu (14 mlla u Bole)

Hacoc aBykpaTtHoro neiictBus (aKTUYECKH COCTOUT M3 JBYX HACOCOB, Pa3MEUICHHBIX B OJTHOM
KopIyce.

Hacoc coctout u3 xopmyca 10, B KOTOpOM BBIIONHEHBI KaHalbl (2)u okHa (3,6,7,9) nutaHus
(OOKOBBIE TUCKH) M CTaTOp S5, MOBEPXHOCTH KOTOPOro (acoHHOH (Gopmbl (poduiie) BhINOIHEHA TaK,
YTO yYaCTKU KPUBOH, PACIIONIOKEHHBIE MEXTy OKHaMu nutanus (3,6,7,9), ABISIOTCS AyraMu KpyToB,
OMHMCaHHbIE W3 LEHTpa pOTOpa, a YYacCTKHU, MPUXOASIIMECS Ha OSTU OKHA, BBIIOJHEHbI
COIPSTAIOIIUMUCS KPUBBIMH.

Ha Bany nacoca naxomutcsi porop 1, B ma3zax KOTOPOro IOMEUIEHBI IUIACTUHBI 4, TpHU
BpallleHuH poTopa 0e3 AaBJIEHUs WIK IPU MAJIOM JIaBJIECHUH KXUAKOCTU IUIACTUHBI 4 MPIKUMAIOTCA K
MOBEPXHOCTH CTATOpa 5 MOJ ACHCTBHEM LIEHTPOOEIKHOMN CUJIBbI, PU HAIMYUH JABJICHUS Ha TUIACTUHY
JIOTIOJIHUTEIBLHOTO JIEHCTBYET Chila JIaBJICHHS >KUIKOCTH, KOTOpas IMOJBOIUTCS uepe3 KOJIbLIEBYIO
IIPOTOUYKY &8 MOA TOpLbI IJIACTHHBI. M3 IpHUBENEHHON CXEMBI CIENyET, YTO IPHU BpAIICHUHM POTOpa
IJIACTUHBI, KOUPYS (hOPMY CTaTOpa, IBAXK/Ibl YBEIMUMBAIOT 32 OAMH 000pOT 00beM KaMephl (BOHAs
IITPUXOBKA) U JABAK/BI €70 YMEHBIIAIOT.
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Puc.16.4 a)pacueTHas cxeMa IIacCTUHYATOrO Hacoca; 0)ero XxapakTepuCTHKA
biaronaps KOHUEHTPUYHOCTH MEKOKOHHBIX YYaCTKOB KPUBBIX CTaTOPa OTHOCUTEIBHO LIEHTpA
BpallleHUs POTOpa MPAKTHUUECKH YCTPAHSAETCS KOMIPECCHUs KHUJIKOCTH MPU MPOXOJE 3THUX YYaCTKOB
IJ1aCTUHAMU U YMCHBIIACTCA U3HOC T.K. HC NPOXOAUT NCPECMCILICHHUS IJIACTUH B I1a3aX.




VY4acTku, Compsraromme KOHIEHTPHUYECKHE, OOBIYHO BBIMOJNHSAIOT TakK, 4YTOOBI OBLIO
00€CIEeYeHHO MOCTOSHHOE YCKOPEHHE IUIaCTUH HpPU JBMKEHUM B I1a3aX pOTOpPAa U COOTBETCTBEHHO
[IOCTOSIHHOE YCKOPEHHUE )KUJIKOCTH B KaHAJIaX.

OOBIYHO — 110 APXUMETOBON CHUPAIIH:

p=r+Ze & (16.12)
w

p U 0- TOJSIpHBIE KOOPIMHATHI NPO(UIIS;7; - HAUMEHBIIMH pPaguyC HANpaBISOLIEH; v=const —

CKOPOCTh TIEPEMENICHUS TUIACTUHBI B POTOPE; M- YTII0Basi CKOPOCTh poTopa. COOTHOIIEHUE PaTnyCOB
npodus craropa ry/r; JUis YUcClia IUIACTUH Z

Z 8 12 16

ryr; | 1,151 1,27 | 1,34

Heo6xoanmo obecnieueHue ycnoBus L <0,92
2
{;- HauOombILas IMHA, BBICTYIIAIOIAs U3 POTOPA, > - HAUMEHbLIAas JUIMHA, HaX0Ad1Iascs B nasy.
Jlisi ONTHOW ypaBHOBEUICHHOCTH PAJUAIbHBIX CHJI JABICHHE JXHUIKOCTH Ha POTOP YHCIO
KaMmep (YUCIIO TUIACTUH) JOJIKHO OBITh YETHBIM.
[IpousBoauTenbHOCTH (0€3 yyeTa TOMIIUHBI) MPHOIMKEHHAS

2 2 2 2
Q = 103(]/-2—]/'1) = 2727’13(]/2 - rl)
C y4eToM TOJILHHBIL:

: a2 (py—ppbZ
0 =281 7y - )~ L=
cosa

Ol - YTOJI HAKJIOHA TJIACTUHBI U POTOPY (HEPEBEPCUBHEIE)

13°-15° - & 56+85 Mm

7°-8° - & 140 MM

Pasrpy3ka miactus:

Jns yMEHbBIIEHHsS] CWJIBI JAaBJICHHUS IUIACTHHBI CTATOPHOE KOJBIO €€ Pa3rpyXaroT ITyTeM
pa3MelieHrsl B KKIOM a3y poTopa JIBYX CBOOOAHO TMOCAXCHHBIX IJIACTHH, CKOIICHHBIC KOHIIBI
KOTOPBIX, MPWJIETAIOINE K CTATOPHOMY KOJBI[y IO JIBYM KPOMKaM, OOpa3yrOT ¢ HUM 3aMKHYTYIO
KaMmepy. JTa KaMepa COeANHSIETCS KaHAJIOM MaJloTo CEYEHHS C MIIOCKOCTRIO MOJT TUTACTUHOM.

Cpox ci1y>k0bI HECKOJIBKO THICSY YaCOB.

JlaBjieHre TIpH MOCIIEI0BATEILHOM Mo aKIoYeHne 2™ Ha 140 arm. — 10 220 atwm., oormmit KITJT
0,85 (st Hacoca cpeHel MOIIHOCTH).

Yucno o6opoToB: amnst 6onbiieit mourHocTr 500 06/MuH u P — mo 140 atm.
Jis manoit u cpeareit momraocTH 1500 — 3000 06/MuH (pacxox 1o 900 n/muH)
MuHuatopHblie 1)1 pakeTHbIX ycTaHoBOK 30000 06/MuH — 11/Mun
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Opnnoxkparnoro aevicrteust: \f , = pfp =

27,
F =h e B — pabGouas TonmuHa miacTUHbI
D
=5

HByxkparHoro peictsust: [ = pB( ,/-j - ,/-12) - 6e3 y4yeTa TOJIIUHbI

M =221 1) 7]



