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BBenenune

CamocTosTeNlbHaA paboTa CTyAEeHTOB — O4HA M3 BaXKHelWwmnx popm opraHusaumm yaebHoro npowecca npu
U3y4yeHun Kypca «f'mapasanyeckme n nHeBMaTUdeckme cuctembl». OHa urpaeT ocobyto posb B
npodeccnMoHaibHOM NOATrOTOBKE CNEeLManncToB, ABAASACL GOPMOI, C OAHOMN CTOPOHbI, OpraHM3auum
CaMOCTOATE/IbHOW PaboTbl CTYAEHTOB, C APYroi — PasBUTUA UX NO3HABATE/IbHOM aKTUBHOCTM.

CywwecTsytoLLasn cuctema npodeccuoHasibHOro 06pasoBaHMA OPUEHTUPOBaHA Ha OBNAZEHMNE CTYAEHTOM BCE
CUCTEMOM IMMUPUYECKOTO U GYHAAMEHTAIbHOIO TEOPETUYECKOrO 3HaHMA. CTyAEHT, OKa3aBLUMCh HE B COCTOSIHUM
HanTK 1 nepepaboTaTb HeObXoAMMYIO eMy MHOPMALMIO, HEU3BEXKHO NONaLaeT B CUTYaLMIO
nHdopmaLmoHHoro Bbibopa. Heobxoanmo passrBaTb NO3HABaTE/IbHYIO CAMOCTOATE/IbHOCTb CTYAEHTOB, YTOObI
OHW KHAYYMINCb YUUTLCA», B TOM YMCie BbIBUPATb U ycBaMBaTb Ty MHGOPMALMIO, KOTopas Heobxoauma um B
nepeyto oyepesasb.

Ocoboe 3HayeHune B NpodeccnoHaIbHOM 06pa3oBaHMM OTBOAUTLCSA €ro ryMaHuTapusaumm, Kotopas
aKTyanusumpyeT npobaemy Kak TpaHchopmaL MM ero CoaepskaHusa, Tak U NpoLecca ero obyyeHus, B KOTOPOM
rNIAaBHbIM CTAHOBUTLCSA «COTBOPYECTBO» CTYAEHTA M NpenogasaTens. 'ymaHuTapusaumsa o6pas3oBaHus
Hanpas/eHa Ha aKTMBM3ALMIO MO3HABATE/IbHON CAaMOCTOATEIbHOCTM CTYEHTA, Ha BOCMUTaHME TBOPYECKOM
JIMYHOCTU CMeLmManncTa ¢ BbICOKOM NpodeccMoHaNbHOM KOMMETEHTHOCTbIO, Ha Pa3BUTME €ro 3CTETUYECKOTO
MWPOBOCNPUATUA Y ITUYECKOTO OTHOLLEHUA K AEACTBUTEIbHOCTY.

dopmmnpoBaHME NO3HABATE/IbHOM CAMOCTOATENIbHOCTM U aKTMBHOCTU CErogHs npuobpetaeT ocobyio
aKTya/IbHOCTb B CBA3W C HEMPEPbIBHLIM yBe/MYeHNneM o6bema HayyHo MHGOPMaLMK M NPOLLECCOM BbICTPOro
«CTapeHun» 3HaHUI. OCTPo BCTaeT HEOHX0ANMOCTb GOPMUPOBAHUS YMEHMA U HaBbIKOB Camoobpa3oBaHuUs
yYalLmMxcs, pasBUTUS MX CMOCOBHOCTEN CaMOCTOATEIbHOTO NPUOBPETEH S 3HAHWI, BbICTPOro pearMpoBaHuA Ha
BCE HOBbIE «BbI30BbI» }XN3HW.

CamocTosTenibHan paboTa npeacrasnseT coboit 0cobbii BUA y4ebHOM AesTeNbHOCTM — OHa OCYLLEeCcTBAAETCA
noa, pykoBoAcTBom, Ho 6e3 HenocpeaCcTBEHHOrO BMeLlaTe1bCTBa; NOTOMY YTO MMEHHO TaKaa paboTta Haubonee
oTBeYaeT NoTPebHOCTAM CerogHALIHMUX yYalmnxca caenatb YTo-To camum. CamoctosTenbHasa paboTa — 370,
npexje Bcero, ymeHue, HeobxoaMmasa MOTUBALMA N CUAbHAA BONA.DTO HaMYMe TBOPYECKMX Hauas, MPUCYLLMX
KaXKA0My CTYAEHTY, 3TO PafoCTb OTKPbITUNA.

HpMTepMM KonpeaeneHno ABneHnA CaMoCTOATE/IbHOCTU pa3HOO6pa3HbIZ
1. BHeCeHune CTyaeHTOM B BbiNOJ/IHEHWE 3a4aHNA HOBOIO NO OTHOWEHUIO K o6pa3u,y;
2. CcobCTBEHHOE no6y>Kp,eHv1e K BbIMOJ/IHEHWUIO pa60TbI M OCO3HaHWMe ee Lenn n cmbicna (B Ka4yectBe MmOoTuBaunmn

MOTYT UrpaTb PoOJib OTHOCUTE/IbHAA CBO6OAa ,D,El\;iCTBMl\/'I npwn BbINO/IHEHUU pa60Tb|, XenaHne NnpoBepuTb Ce6FI,
CBOU CUbl N CI'IOCO6HOCTM, OCO3HaHMne OTBETCTBEHHOCTM);

3. FOTOBHOCTb K CAMOCTOATE/IbHOCTU U Npeoa0/IEHUIO prﬂ,HOCTEVI,‘

4. coeanHeHune COBCTBEHHbIX MbIC/EN C AeﬁCTBMeM;

5.nposasneHmne MHUUMATMBbI U TBOPYECTBA.



Moa camocToATENIbHOCTbIO MOMKHO PacCMaTPMBaTh Kak OpraHM3aLMOHHOTEXHUYECKYIO CTOPOHY NpoLecca, Tak U
no3HaBaTe/IbHYI0 M NPAKTUYECKYO AeAaTesbHOCTb. Ho 6onee Bcero ans pasBuUTUA CaMOCTOSATEIbHOCTM yYaLLmMxca
MmeeT 3HayeHue No3HaBaTe/IbHasA CTOPOHaA, a He OpraHU3auMOoHHas. A UMEHHO — CaMoCToATe IbHble
Hab1loAeHMA, BbIBOAbI, TBOPYECKOE NPUMEHEHUE 3HAHWIA.

CTpyKTypa camocToATe/IbHOM paboTbl BK/IOYAET TPU 3TaNa: NOArOTOBUTENbHbIN, UCMOJIHUTE/IbHbIN U
NPOBEPOYHLIN, B KOTOPbIE BXOAAT aHA/IM3 3a4aHMA, NOMCK cnocoboB ero OCyLLeCTBIEHMA, COCTAaBAEHUA NAaHa
paboTbl, BbINOSIHEHME, MPOBEPKA U OLEHKA Pe3yabTaToB. Ty CTPYKTYPY Y4aLMeca AONKHbI 3HAaTb M YMETb
NPUMEHSATb Ha NPaKTUKe. N03Tomy OT 3Tana 06bACHEHMA, MOKa3a HA NPAKTUKe, 3aKPenaeHUA U NPUMEHEHUSA
3HAHWUI yYawmmmca 4o GOPMUPOBAHUA YMEHWNI U HABbIKOB CAMOCTOATEIbHON PaboTbl — AONTUIA U HENPOCTON
nyTb.

Ha nepBom 3Tane npegnosiaraetca coBMecTHas paboTa npenogasatens U CTyAeHTa No anroputmy
nocnefoBaTesbHbIX YKa3aHWii Ha He0BX0AMMOCTb COBEPLLEHUS ONPeaeNeHHOro 4encTBus:

*
BbINO/IHEHWE BOCNPOU3BOAALLMX CAMOCTOATEIbHbIX PaboT no o6pasuy;

BbINOJ/IHEHWE KOHCTPYKTUBHbIX CAMOCTOATE/bHbIX PaboT (BOCNpoM3BeAeHME He NPOCTO 3HAHWUM, a CTPYKTYPbI
3HaHWA B UENOM, paclumMpeHue cdepbl UX NPUMEHEHUA, COBCTBEHHbIE BbIBOAbI, AOCTUXKEHUE YPOBHSA
NPOAYKTUBHOW AeATeNIbHOCTH);

BbINOJ/IHEHNE 3BPUCTUYHECKUX pa60T (paapemeHme I'IpO6I'I€MHbIX CI/ITyaLI,VIlL/'I, CO34aBaeMbIX Yy4YUTENEM,
an06peTeHme OnbITa NOMCKOBO AeATENbHOCTHN, OB/1IaAEeHUE S/IEMEHTAMU TBOp‘-IECTBa);

BbINOJ/IHEHNE WUCCNEN0BATE/NIbCKUX pa60T, I'IpMO6pETEHVIe onbiTa BbICKa3blBaHUA COBCTBEHHbIX CY)K,D,EHMﬁ,
YMeHUA oueHnBaHMA Ha OCHOBE aHa/1n3a.

Ha BTOpOM 3Tane BO3MOXKHa NOJIHAas CaMOCTOATENLHOCTb (BUAeHME U dopmMmupoBaHme Npobsiembl B 3a4aHHOM
CUTyaLMK, BbIABUKEHME TUMNOTES UX PeLlEeHUs, pa3paboTka NporpamMmsl peannsaLmm, peannsaums, pesyibTarT,
pednekcua).

MNocteneHHoe pPa3BuTne U HapactaHMe CaMOCTOATE/IbHOCTU yHalMUXCA N YPOBHA NX aKTUBHOCTU NPUBELET K
BO3MOXHOCTU Bbl60pa nHOnBMAyanbHOro cnocoba NU3y4eHNA maTepmnana Ha ypoKke un B nocseayrouem
BbINO/IHEHUN AOMALUHETO 3a4aHNA.

B cBA3U C 3TUM, LLenbio n 3ap,aqe171 BbIMO/IHEHNA CAMOCTOATE/IbHbIX 3ap,aHm71 no gucuunnaunHe «f'mapasnmyeckme
N NHEBMATUYECKUNE CUCTEMbI» ABNAETCA an06peTeHme YMEHNA NPUMEHUTb TeOPETUYECKUNE 3HAHUA Ha NPAKTUKE
npu peweHnn NpakTu4eCknx 3agad.



1. 3amaHus 11t CaMOCTOSITeNIbHOM pabOThI CTY/ICHTOB

Tema 1.1 Paboumne KngKkoctm ana ruaponpmsoaos

3agava 1. OnpesennTb YCAOBHYIO (OTHOCUTE/IbHYIO) BA3KOCTb Macaa B ° BY 1 KOapdULMEHT KMHEMATUYECKOM
BA3KOCTW. YCTAHOBUTb TUM MAC/A U PACcCYMUTATb AMHAMMYECKUIN KOIDDUUMEHT BA3KOCTU. McxoaHble AaHHble

nomelleHbl B Tabamue.

(ycnoBus 3a/1a4)

Tabnnua 1
BennuunHa EavHnupl locnepHsaa undpa BapuaHTa

VSMEPERMA ™7 g 1 2 | 3 [ 4] 5 6 7 8 | 9
Bpems Teuenus c 175 | 250 | 110 | 90 | 335 | 350 | 235 | 105 | 95 | 355
maciaa, T1
Boanoe unciio c 52 51 52 51 52 51 52 51 52 52
Bucko3umerpa T2
Yckopenue Mm/c? 9,81 1981 {981 {981 981|981 |981 981 |981 981
CBOOOAHOTO
najgeHust g
IMorpemHocTh 0,96 | 0,98 | 0,96 [ 0,98 [0,96|0,98 | 0,98 | 0,96 | 0,96 | 0,96
npudopa al

Tema 1.2 TmgpocraTuyeckoe gasneHue

3agaya 2. M10CKMIM NPAMOYTO/IbHBIN LWWT LWWMPUHOW B, pacnonoKeHHbI Nog, yr1om K ropu3oHTy, NoagepKusaeTt

YpPOBEHb BOAbI B MPAMOYro/ibHOM KaHane FHY6MHOﬁ H. OI'Ipe,D,EIIMTb cnny rngpoctaTtnyeckoro AaBneHunAa Ha WuT

B OpAMHATY LeHTpa AasneHua (Toukn [).

CaenaTb BbIBOA OTHOCUTENBHO B3aMMHOTO PacnoNoXeHnA UeHTPa AaBNEHNA U LLEHTPA TAXKECTU CMOYeHHOM

CTEHKU. MicxoaHble AaHHble npueeaeHbl B Ta6nmu,e.

Tabnuua 2
BennuunHa EavHnupbl locnepHan umdpa BapuaHTa
VIBMEpERIA 1 2 3 | 4 |5 6 7 8 9 | 0
B M 1,7 2,3 15 12 | 13| 0,8 1,8 1,6 25 | 14
a rpaa 32 48 68 88 75 45 50 20 35 80
H M 34 | 4,6 3,0 2,4 26 |16 3,6 3,2 5,0 2,85




PucyHok 1 K 3agave 2

Tema 1.3 TeopeTuyeckme OCHOBbI TMAPOANHAMUKMU

3agava 3. Onpegenntb pacxod Q BoAbl B ropu3oHTanbHOM TpybonpoBoae NnepemMeHHOro ceyeHms, CKopocTb V
Ha Ka*KAO0M M3 y4aCTKOB M NOCTPOUTb NbEe30OMETPUYECKYIO INHUIO, ecin 3adaHbl H, d1,d2,d3. UcxoaHble aaHHble
npueeaeHsl B Tabanue. MNoTHOCTb Boabl p=1000 Kkr/m3,

[—'L._J ﬂ
3
PUCYyHOK 2 K 3agaye 3
Tabnnuya 3
BennuunHa EanHnupl MocnegHaa umdpa BapmnaHTa
VIBMEpERNA 1 2 3 | 4 5 6 7 8 9 0
H M 5 6 7 8 9 3 4 5 5 7
d1 0,016 | 0,015 | 0,013 | 0,015 | 0,018 | 0,017 | 0,015 | 0,016 | 0,014 | 0,016
d2 0,021 | 0,018 | 0,020 | 0,023 | 0,025 | 0,028 | 0,026 | 0,027 | 0,020 | 0,022
d3 0,01 | 0,01 | 0,00 | 0,010 | 0,00 | 001 | 0,01 | 0,01 | 0,01 | 0,01

Tema 1.4 TnapasBaMyeckne conpoTuBaeHUs B TpybonpoBoaax

3agaya 4. Mo ropusoHTanbHomy Tpybonposoay avameTtpom d1 n annHow | nogaeTca macno co CKopocTbio V.

PaccumTaTb NOHYIO NOTEPIO HaMnopa, ec/iv Ha HEM YCTaHOB/IeHbl 0bpaTHbIM KnanaH (£1=0,8), 3aaBurKKa (£2=0,15)




1 MMmeeTca KoneHo nog, yrnom 90° (€3=1,2). KoadduumeHT KuHematuyeckoit saskoctn macna U. MaoTtHocts

macna p NcxogHble gaHHble A4NA peweHusa 3a4a4n npueeaeHbl B Tabamue.

Tabnmua 4
EomHn MocneaHsa umdpa BapmnaHTa
BennuunHa bl 1 2 3 4 5 6 7 8 9 0
nsmepe
HUA
d MM 10 12 14 16 18 20 22 24 28 30
I M 8 9 10 11 12 8 9 10 11 12
p Kr/m3 800 | 880 900 910 800 860 850 900 910 850
\Y Mm/c 0,2510 | 0,2210 | 0,2310 | 0,2410 | 0,2110 | 0,2610 | 0,2010 | 0,2310 | 0,2210 | 0,2410
U cCr 20 30 46 50 22 28 32 36 46 48

Tema 1.5 PacueT npoctbix Tpybonposoaos

3apgaya 5. MpownssecTv rmapaBanyecknii pacyeT TpybonpoBoaa ANs Hacoca NPOU3BOAUTENbHOCTBIO  Q,

paboTatowero Ha macne WHAycTpuanbHom, umetowmm easkocb U. McxogHble gaHHble nomelueHbl B
Tabnuue.
Tabnmua 5
BennuunHa EavHnupbl locnepHaa umdpa BapuaHTa
MSMEPERVA 0T 1 [ 2 [ 3 [ a4 [ 5 [ 6 | 7 | 8 | 9
Q JI/MMH 8 18 50 35 70 12 25 10 16 60
U Cm 0202|0303 /045 02| 02| 02| 0203

Tema 2.4 POTOpHbIE U LEHTPOBEKHbIE HACOChI

3apava 6. Bolumcantb noaayvy pagnaibHO-NMNOPLWHEBONo POTOPHOIo HAacocCa, eC/in SKCUEHTPUCUTET €, AUNaAMETP

noplHewn d, yMcio noplHei Z, yacToTa BpaleHus n, 06bemMHbI KM/ n0:0,9. McxoaHble AaHHble gna peleHus

3a/a4v NpuBeaeHbl B Tabauue 6. PelwnTs 3agady ans asyx sHadeHuii €1 u €2u caenatb BbIBOA, 0 BAMAHMM

Be/ZINYNHbI SKCUEHTPUCUTETA POTOPA Ha NOAa4y HacocCa. O6bACHUTL apyrmne d)aKTOpr, BAvAOWME Ha nodavy
Hacoca.

Tabnuua 6




EauHM MNocneaHsa umdpa BapmnaHTa
Benuumka | Ubl 1 2 3 4 5 6 7 8 9 0
nsmepe
HUA
d M 0,040 | 0,030 | 0,012 | 0,018 | 0,025 | 0,030 | 0,040 | 0,050 | 0,060 | 0,030
Z T 7 5 11 9 9 7 5 7 5 7
el M 0,030 {0,019 | 0,008 |0,011 |0,016 |0,020 |0,026 |0,032 |0,039 |0,018
n c! 40 20 24,16 | 24,16 | 23,66 | 23,66 16 24,16 16 16

3apava 7. Nogaya LeHTpoberkHoro HacocaQl, yactoTa BpaLLeHua N1, notpebaseman mowHoctb N1, Hanop H1.

Onpegenntb nogayvy Q2, pa3snBaemblii Hanop H2 n notpebasemyto mowHoOcTb N2, ecan YacToTa BpaLeHus

M3MEHEHa 40 BENNYNHDI Na. NcxopHble AaHHble Ana peleHna 3ag4a4m gaHol B Tabanue 7. Caenatb BbIBOA, O

H806XOAMMOCTM NPUMeHEHUA I'IO,£|,06HbIX pacyeToB AnAa onpeageneHna napameTpos HacoCa npu HOBOW YacToTe

BpaLweHuna.
Tabnnua 7
EanHn MocnegHaa umdpa BapnaHTa
Bennuuna Ubl 1 2 3 4 5 6 7 8 9 0
nsmepe
HUA
Q1 m3/c 0,55 0,10 | 0,025 | 0,08 | 0,045 | 0,024 | 0,0125 | 0,045 | 0,005 | 0,06
H1 M 140 66 22 17,5 20 87 54 32,5 19,5 0,06
N1 KBT 135 100 75 20 14,5 55 14 30 2,2 75
N1 c! 24 16 24 24 24 48 48 24 48 48
N> c! 16 24 48 48 16 24 24 48 24 24

Tema 2.5 UcnonHuTenbHas noacuctema rmaponpmMsonos

3apava 8. OI'Ipe,CI,eﬂVITb ycmnuva R n ckopocTb V WITOKa MNOPLUHEBOro rmapounanHapa, ecnm XuaxKocTb NnogaeTca B

6ECUJTOKOBy}O NONOCTb NOA4 pa6OLIMM AaBNEHNEM Ppa6M npon3soanNTeNbHOCTbIO Q. cxoaHble gaHHble

npuseaeHbl B Tabauue.

Tabnuua 8
BennuuHa EavHnupl locnepHan umdpa BapmnaHTa
VSMEpERUA ™5 1 2 | 3 [ 45 [ 6] 7 81 9
Ppa6 MlIla 6,3 10 2,5 20 30 50 2,5 6,3 10 20
Q JI/MHMH 50 60 35 100 | 18 | 125 | 25 70 25 | 300




D MM 200 | 180 | 150 | 250 | 125 | 80 60 | 120 | 100 | 140
nm 0,95 0,9 |09 |09 09509 |09 |0,95 |09 |0,95
3agava 9. Onpegenntb agnameTp D nopwHEBOro rMAPOUMANHAPA, KOIMYECTBO TPebyemoi XKuaKkoctu ann
BbIABMXEHUSA LITOKA CO CKOPOCTbo V 1 No KaTasnory noaobpate HeobxoaMmblin Hacoc. MicxoaHble gaHHble
npuseaeHbl B Tabauue.
Tabnmua 9
Benn | EanHun MNocneaHsan umdpa BapnaHTa
HuHa | LS 1 2 3 4 5 6 7 8 9
nsmepe
HUA
F H 15000 | 250000 | 750000 | 600000 | 170000 | 4000 94000 | 30000 | 200000 | 22000
V m/mun | 0,572 3,1 0,545 | 1,57 1,1 3,84 1,5 3,6 1,2 3,6
Ppab MIla 1,2 10 30 20 6,5 2,5 6,3 2,5 10 2,5
nm 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95 0,95

3apaya 10. B rmaponpuseoge ¢ O4HOCTOPOHHEM LUTOKOM pPaCCynUTaThb ycunme R Ha wTOKe npu ero BTArmBaHumM,

eCcin AnamMeTp NopLHA D, ANaMeTp WTOKa d, AaBneHune pa6oqe17| KNOKOCTU Ha NOopLWeHb paBHO

Ppab.MexaHnyeckuin KN cunosoro unanHapa nu=0,95. NcxogHble AaHHble ANA peweHns 3a4a4m NpuBeaeHbl B

Tabnumue. Tabanua 10

EanHn MocnegHaa umdpa BapnaHTa
Benvunha | Lol 1 2 3 4 5 6 7 8 9 0
nsmepe
HUMA
D M 0,040 | 0,050 | 0,060 | 0,090 | 0.0100 | 0,125 | 0,045 0,55 | 0,070 | 0,09
d M 0,020 | 0,025 | 0,032 | 0,040 0,030 | 0,020 | 0,028 | 0,036 0,02 | 0,02
Ppab Mlla 10 10 10 8 6 6 10 10 8 6

Tema 3.2 OcHOBHbIEe ra30Bble 3aKOHbI.

3agaua 11. B 6annoHe eMKocTbio V HaxoAUTCA KUCNOPOA NpY M36bITOYHOM AaBsieHun P1u Temnepatype tl.

ATmocdepHoe gasneHune, npusegeHHoe K 0 C, paBHo 745 mm pT.cT. Mocae M3pacxofoBaHUA YacTu KUCI0poAa

n3bbITOYHOE AaBneHMe cTano P2, a Temnepatypa t2. Macca n3pacxogoBaHHoro kucaopoga M. Onpeaenntb ogHy

M3 yKa3aHHbIX BeNUYMH. [laHHble K 3aga4e Bbi6paTb B Tabanue 11 no nocnegHein umope wudpa.

Tabnnua 11

Benn

EanHn

MNocnegHsa umdpa BapmnaHTta

10




YMHa bl 0 1 2 3 4 5 6 7 8 9
n3mepe
HUA

Vv Ja 50 60 50 ? 60 100 80 70 80
P1 MlIla 10 ? 8 12 ? 9 12 ? 10
t1 °C 37 27 25 20 32 35 27 30 27 27
P2 MIla 7 ? 8 ? 2 3 4
M KI' ? 3 2 3 ? 3 2 3
t2 °C 17 3 5 10 10 20 7 10 7 7

Tema 4.2 UcnonHnTenbHasa nogcmcrema nHEBMONPMBOA0B

3apgayva 12.0npegenuTb ycuaume B lWIToKe R anadparmeHHoro nHeBmouuanHapa (puc.6), ecnm guamertp

unamHapa D, guameTp onopHoWWanbel d; ycuave Bo3BpaTHOM NpyKMHbI R1, pacyeTHoe gaBfeHMe CKaToro

Bo3ayxa Ps. icxoaHble AaHHble NpuBeaeHbl B Tabauue.

Tabnunuya 12
BennunHa EamHuupbl MocnegHaa umdpa BapnaHTa
vSMEpErnA 1 2 3 4 5 6 7 8 9 0
D 0,3 04 | 025|015 03 | 045|032 | 0,125 | 0,16 | 0,20
d 0,6 0,8 0,4 (0,03]| 0,05 | 0,06 | 0,05 | 0,032 0036 | 0,05
R1 50 60 55 40 80 70 60 45 65 44
Ps MIla 0,4 04 |04 0,4 0,4 0,4 0,4 0,4 0,4 0,4

PucyHoK 3 K 3agaue 12

Tema 4.3 Hanpasaatowwan 1 peryimpyrowas noacmucrembl
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3apayva 13. MpounssecTn pacyeT MHEeBMONPUBOAA, UMEIOLLLErO iLUT OAMHaKOBbIX MOPLUHEBbLIX MHEBMOLUANHAPOB,
ycunmem R Ha WToKe, ¢ AIMHOK X043 Lu yacToTol paboumx UMKAOB N, NPUHMMAan pacyeTHoe AaBaeHne Bo3ayxa
Ps1 CKOpPOCTb CaToro Bosayxa B Tpybonposoae V. MUcxoaHble AaHHbIe MOMeLLLeHbI B Tabanuy.

Tabnmua 13

Benn | EgnHuy, MNocneaHsa umdpa BapmnaHTa

HmMHa ! 0 1 2 3 4 5 6 7 8 9

n3mepeH
nAa

R H 2500 | 3000 | 2000 | 3500 | 4500 | 4000 | 1750 270 1250 5045
i 11140 3 2 2 2 2 1 3 2 1 1
L M 0,4 0,4 0,5 0,32 0,3 0,35 0,42 0,5 0,3 0,8
n uuka/gac | 850 800 825 750 800 700 725 780 600 800
Ps MlIla 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4 0,4
Y, Mm/c 20 20 20 20 20 20 20 20 20 20

2. Metoandeckrue peKOMEHAAIMHY 110 PEIISHUIO 3a1a4

3amaua 1. 200 cm® MUHepanbHOro macna npu TemnepaTtype +50 BbITeKaeT U3 BUCKO3MMETpa JHrnepa 3a Bpems
T1=175 c, BogHoe uncno npmbopa T,=52 c, norpewwHoctb Npmubopa a=0,96, yckopeHne cBoboagHOro NnageHus
g=9,81m\c%. OnpeaennTb YCAOBHYIO BA3KOCTb, YCTAaHOBMTb TUM Mac/ia M PaccinTaTbh 4MHAMMUYECKUIA

K03 PULMEHT BASKOCTU.

Pacver:

1 OnpegaeneHune ycnoBHOM (OTHOCMTENIbHOM) BA3KOCTU NPOM3BOAMTCA No dpopmyne

TB 175

°BY=a— =0,96 52 = 3,23°BY

Tu

2 KoadpduumMeHT KuHemaTuueckol Baskoctn onpegensetca no ¢opmyne: U=(0,0731- °BY — o___

0631).10~4, M2

3,23 C
0,0631 _ _aA M2
V=(0,0731- 3,23 ———)- 10 4=02-107*— =
3,23 C 20cCm
3 Tun MUWHEepPanbHOro Macna ycTaHaBAMBaeMm no Tabnunue 2: uHAycTpuanbHoe 20,

T.€. UC-20, nnotHoctb P=890 —xr

M3

12



p=U+*P=0,2-10-4-890 = 1780 - 10-+Ma-c

3amaua 2. [10CKNIA NPAMOYTO/IbHbIN LWNT WMPUHOM B=2 m, pacnonoxKeHHbI nog yrnom 60 ° K ropusoHTy,
noaaeprKMBaeT YPoBEeHb BOAbl B MPAMOYro/ibHOM KaHane rnybuHoin H=4 m. Onpegenutb cuny
rMAPOCTaTUYECKOro AaB/IEHUA Ha LLNT B OPAMHATY LUEeHTpa AaBaeHus. MNAoTHOCTb BoAbl NPUHATL paBHoi 1000
kr/m3. JaHo: B=2 m, a=60°, H=4 m.

Onpegenunts: R,Id.
Pacuer:

Cuna rmapocTaTUYecKoro AasieHus onpeaenserca no dopmyne

F=P* £°hym-A H
B Hawem Ccnyyae I'ﬂy6MHa NOrpyxeHuAa LeHTpa TAXKECTU CMOYeEH HOM NOBEPXHOCTU WHNTa

H 4
A=B- —=- =2M

2 2
Maowaab CMOYEHHOW NOBEPXHOCTY LLMTA

H =22 —=9237
A=B-____ 0,866 9,23
M2 sinx

Torpa F=1000-9,81-2-9,237 =181247 H= 0,18 MH
MonoxeHune LeHTpa AaBneHus (T.e. opaAnHaTy TOYKM [l) onpeaensiem U3 BbiparkeHus
Id=luym+ IX—X,

Yum A

rae opanHata UeHTpa TAXKeCTU CMOYeHHOM NOBEPXHOCTU WNTa

1 H _1 4 _
T2 sinx 5'0,866_2’31\4

MomeHT nHepummn CMOYEeHHOM naowaanm OTHOCUTENIbHO €€ LLeHTPAa TAXKeECTU

5w = 56w =142,

CneposatenbHo lg= 2,3 +

Ix

642 =307 Mm

2,3:9,237

BbiBOA: AEACTBUTENBHO, LEHTP AaBAeHUA [ pacnoNoMKeH HUMKE LLeHTpa TAXKECTH, T.K. Id>lum.
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3amaua 3. Onpeaenutb pacxos Boabl Q BoAbl B rOpM30HTa/IbHOM TPyboNnpoBoAe NepeMeHHOro ceveHums,
CKOpOCTb V Ha KaXKA0M W13 y4aCTKOB M MNOCTPOUTb Nbe30OMETPUYECKYIO IMHUIO, ecniv 3ag4aHbl H=5m, d1=0,015
m,d2=0,020 m,d3= 0,01 m. Onpeaenntb Q, Vi, V2, V3 n NnocTpouTb

Nbe3oMeTpPUYECKYO TINHUIO.

Pacuer:

YpasHeHue bepHynnun gns cederHns 0-0 n 3-3 Npu coBMeLLEHMM NAOCKOCTM CPAaBHEHUSA C OCbto TPYObI OyaeT

nMmeTb BUA:
20+ PO+ aV__0%=23+ P3+aV__3?
p-g 2g p-g 2g

MpuHumaem a = I.

B aaHHoMm cnyyaeZ0 = H,Z3 = 0. B cBsi3M c TeMm, YTO B ceveHusax 3-3 gaBieHue paBHO aTmochepHomy, J1-HK-

LLI,H=const, a ckopocTb B ceyeHnun 0-0 VO=0, CKOpoCTb B BbIXOAHOM cevyeHuun 3-3 onpenenatot U3 3aBUCMMOCTHU:

P, P3 Pat

Pacxopg, Boapl B Tpybonposoae

nd3? 3,14-0,01%

=V3 -Ss=VsT=9,9 =(0,78-1073 @

M3

C

CkopocTb B ceyeHnn 1-1

4Q 4-0,78-1073
vl = = = 414 M__ Ttd1?

3,14-0,015% ¢

CKOpOCTb B ceyeHnm 2-2

4Q 4-0,78-1073
V2 = = - 2,48 M_T[dZZ

3,140,022 ¢

CKopocCTb B ceyeHmnm 3-3

4Q 4-0,78-1073
V3= = = 9,9._nax

3,14:0,01* ¢
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Mbe30MeTPUYECKYIO IMHUIO CTPOAT UCXOAA U3 CIeAYIOLWMX MOJIOKEHUNA.

MocKkonbKy 3aaayva peluaetca 6e3 yyeTta NnoTepb SHEPrUn, TO HAaNopHaa IMHUA (TMHUA NONHOW sHeprun) byaeT
npeacTaBATb cOH60 roOpU30HTa/IbHYIO NPAMYIO, ABAAIOLLYIOCS NPOAoAKeHNEeM CBOOOAHOM NOBEPXHOCTU BOAbI B
ceyeHum 0-0. NMbesomeTpmyeckan IMHUSA PACNONOKUTLCA HUXKE HAaNMOPHOM

V? AMHUM Ha BEMYUHY — B
KaXKJO0M CeYeHUN.

29 V?
Taknum 06pa30m, OTIOKMB BHW3 OT HANMOPHOMN JIMHUM BENNYNHBI — B CEYEHMAX,

29
COOTBETCTBYHOLLMX U3MEHEHMIO AnaMeTpa TpybonpoBoaa, NoNAy4YMB psAL TOUYEK, COegMHUB KOTOPbIE, MOCTPOUM
Nbe30MEeTPUYECKYIO IMHUIO (PUCYHOK )

Mpu sTom
V1? 4,4%
= =0987m
2g 2-9,81
V2?2 2,482
= =0,312m
2g 2-9,81
V3?2 9,92
= =5mMm
2g 2-9,81

PucyHok 4

3agaua 4. Mo ropusoHTanbHoMy Tpybonposogy auametpom d = 0,02 m u aamHol | = 20 m nogaeTca macso co
ckopocTblo V = 1,2 m/c. PaccunTtaTb NOJIHYIO MOTEPIO HAaNopa, ec/iv Ha HEM YCTaHOB/EHbl 06paTHbIN KaanaH

(€1=0,8), 3apgBukKa (€2=0,15) n nmeeTca KoneHo noa yrnom 90° (€3=1,2). KoapPpuumeHT KUHemaTU4eCcKoi
BA3KOCTU macna v=0,15 -cCt

[aHo:d=0,02 m, I=20 m, £1=0,8 m\c, £€2=0,15 m\c, £€3=1,2 m\c, u=0,15 cCt, V=1,2 m/c Onpeaenutb: h1-2 Pacyert:
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Onpepenntb uncno PenHonbaca no popmyne

Re=V-d
v
1,2-0,02
=——= 1600
Re 15-106

MonyyeHHoe yncno 1600<2300 ( T.e. Re<Reyp), cnegoBaTenbHO, PeXKMM — laMUHapHBbIA. Torga KosdouumeHT

rMApPaBNYECcKOro TPEHNA ONpeaeIUTLCA U3 BbiPasKeHUA:

64 64
A= ==40,04R1600

MNoTtepwn Hanopa no AnunHe

hi=Al- V2 M

d 2g
20 1,22
=(0,04 . =29
hi 0,02 2981 M

HOTepM Hanopa B MECTHbIX CONPOTUBNEHNAX

V2
Shi= (€1+62+€3)-—,m
2g
1,22
Shi= (0,8 + 0,15 + 1,2) -2 *9,81

= 0,158

MonHan notepsa Hanopa h1-2 h1-2=hl+ Shi=2,9

+0,158=3,1m

3anaua 5.MpoussecTty ruapasanyecknin pacyet Tpybonposoaa Ansa Hacoca NPON3BOAUTENBHOCTLIO Q
8 N/MWH, paboTalolero Ha macne uHayctpmanbHomMrC-20, MMeLWUM BA3KOCTb

CaHTUCTOKC (u=20- 10-6M2\c. ) Pacuert:

OnpegfeneHune BHyTPEHHEro AnameTpa NpounsBoanTbCA No dopmyne d = 1,13\/&, M
Vep

rae Q—I'IpOMBBO[J,MTe!'IbHOCTb HacocCa B M3/C. ch — CcpegHAA CKOPOCTb ABUXEHUA XNOKOCTUN B M/C, KOTOpYyto

MOKHO NPUHATb M3 Tabaunupl 14 Tabanna 14

20

Q N/MUH no 12 11-30 31-50 cBbiwe 50

Ve m/c 0,1 0,083 0,067 0,05
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= 1.13 0,00013 _ 0,041
0,1

MpuHas V = 0,1 m/c, nonydyaem d ! M

MpuHuMmaem dy = 6 mm no FOCT 16516-80 (npunoxkeHue 2)

OnpegeneHve AeACTBUTENbHOM cKOpoCTH KUOKOCTH B npuHATOM Tpybonposoge dy.
Q=—6olf000 =0,00013, m*
= 4-Q2 _ 4:0,00013 _ 0,046,

- dy 3,14 0,062 C

MpoBepKa TPybONpoBOAa Ha PEXKMM TEYUEHUA KULKOCTH

_Vgdy 0,046 -0,06
Re U 0,2-10~%

=138

Tak nonyyeHHoe Re= 138<2300 — To perKMUM TeYeHUs — TaMUHaPHbIN.

BHYTpPEHHUIN  anameTp TpybonpoBoaa (ycnoBHbI npoxoa) paccyMTaH NpPaBUbLHO.

3agaua 6. Boiuncamtb nogadvyQ paamanbHO-NOPLIHEBOro POTOPHOro Hacoca, ecaun akcueHTpucuteT e=0,0095 m,

anameTp nopwHer d = 0,030 m, uncno nopwHen Z = 5, yactoTa BpaweHma n = 20 c-1, o6bemHbIi KN4 no6=0,9.

JaHo: e=0,0095 m, d =0,030 m,Z=5,n=20c"1, no6=0,9.

Onpegenutb: Q Pacyer:

Pacuet nogaum pPagnasibHO-NOPLWHEBOIo POTOPHOIro HacocCa onpeaenAeTca U3 Bbipa*KeHuAa:

Q:T[d_z.Z.e.n. n06,M3/C

2

Q=3 /140030°.5.0,0095-20:0,9=1,2-10-3 m3/c

2

3anaua 7.Mopaya ueHTpobexxHoro Hacoca Q1= 360 m3/u, yacToTa BpaleHWA N1=960 06/MUWH, Hanop H1= 66 m,

KMNJ, HacocHo yCTaHOBKM C y4€TOM NOTepPb Nos = 0,65.

Onpepenntb:

- KaKoM MOLLHOCTU M C KaKOM 4acTOTOW BpalleHUs HeobXoAMMO YCTaHOBUTb INEKTPUYECKUI ABUraTenb
[N18 TOro, YTobbl MOBLICUTL Nodavy A0 Q2= 530m3/u.
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- Kak npu 3TOM WM3MEHMTbCA Hanop Hacoca H2 npumeHeHWa NoAoBHbLIX pacyeTos ANA onpeneneHus
napameTpoB Hacoca NPW HOBOM YacToTe BpaLLeHKA.

[Jano: Q1= 360m3/u, H1= 66 m, N 1= 960 06/MuH, Q2= 520m3/4, Nes = 0,65.

Onpegenntb: N1,n2, N2, H2.

Pacuer:

Mo 3agaHHbiMm Q1, H1n onpegenmm MOLLHOCTb 3/IEKTPUYECKOro ABUraTensa

.9 -Q1-H1 _ 1000 9,81 36066 _ 10,
No 7106 3600 -0,65

¢ KBT

gnl TaiKaK

Q2 n2
Ton2=Q 2l
01
520-960
2 =———= 1387

n 360 06/MHUH

N1 nl UssecTHO
yvto—=( )?;

N2 n2

Torga MOLWWHOCTb HOBOrO ABUratena

N1n23 100-13873
= = = 302 o
K

2
N n13 9603

T

HoBbll Hanop onpeaenaem, BOCno/ib30BaBWNCb COOTHOWEHNEM

H1 nlz
— =(—);
H2 n2

__H1m2®*  66-13877

= = 138M

n1? 960>

H2

3anauya 8.0npegenutb ycuamsa R M CKOpocTb V WTOKa NOPLUHEBOro rMAPoUMAnHApa  aAvametpom  D=0,2m,
€CAN  KMAKOCTb nogaetcs B 6eCLITOKOBYHO noaocTb nog  paboumm

AaB/ieHneM Ppa6=6,3MIlan nponssoamTenbHocTbo Q = 50 1/MUH.

Onpep,enMTb YCUNINA Ha WUTOKe Npun ero ebiABUXEeHUN Yy NOPLUIHEBOIo UMANHAPA
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= Ppasmm= 2 - 6,3+ 105 - 0,95 = 187929 _
CKopoOCTb WITOKa
_4Q 4-50 1

= . —— =026V

D2 3,14-022 6000

M

(@}

1

T.K. 1m3/c=6000 nuntpos/c, To B popmyne BBeaeHa BenmumnHa 6000,

3agaua 9.0npesenntb avametp D nopwiHEBOro ruapoLMANMHAPA, KOANYecTBo Tpebyemoit uakoctn Q ana
BbIABMMKEHMA LITOKA CO CKOpocCTbio V = 0,572 M/MUH 1 ycunmem F = 15000 H. Pabouee aasneHme }Rnaxkoctm Ppas
=1,2 Mna.

Mo katanory (NnpunoxeHune 5) nogobpatb HEOBXOAMMbIN Hacoc.
Pacuer:
OunameTp umamHapa onpegenaerca no popmyne:

_\/ aF J 415000
- — 12.106-
m-Ppab-mm 3,14-1,2:10°-0,95_ 0,129 m

D

PaccunTaHHbIM gnameTp LMAMHAPA OKPYIAAOT A0 6amnxKanwero 60blwero 3Ha4eHNA Kak OCHOBHOTO, TaK U
BcnomoratensHoro pagos no NOCT 6540-68.

MpunnorxkeHune 1. B gaHHOM cnyydae gnameTp rmapounnmHapa npuHumaetca D=130 mm.

Konnyectso XKnakocTu, H606X0,£I,MMOI\;1 AanAa obecneyeHusn 3a,£l,aHHOI7I CKOPOCTHK LUTOKa

D? 3,14-0,13%
=y =222 00,01 = 0,000133 M3
Q 4 4 /c
Q=798 n/muH V=0__572=0.01 m/c

60

Mo KaTanory Hacocos (NpunoxKeHue 5) NprHMMaem Hacoc wectepeHHbIn 1121, Ero Pyas = 1,2 Mna u
npoussoauTenbHocTb Q =8 1/MUH.

3amaua 10. Paccuutatb ycunume Ha LWTOKE B rmgpounnnHape c
OAHOCTOPOHHMM LITOKOM MPW ero BTArMBaHMK, eciv guametp nopwHa D=0,05 m, anameTp wtoka d=0,03 m,

AaBneHune paboueit *KnaKocTn Ha nopeHb P= 6MMMa. MexaHuuyeckuit KMAQ cunosoro umanHapa nu=0,95.

Onpepgenntb: F Pacyer:

Ycunve Ha WITOKe NOPLWHA rMapounamHapa onpeaenserca no popmyne
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__P-(D?-d?)
F 4 w H

~ 6:10°:3,14(0,052-0,032)-0,95
F 4 =7159 H

3anaua 11. B 6annoHe emrocTbio V=30 n=0,3 m3 HaxoanTca Kucnopos, npu n3bbitouHom gasaeHnn P1=5 MMau

Temnepartype t1=27 °C. ArmocdepHoe gasneHue, npusegeHHoe K 0 C, paBHo P0=745 mm pT.cT. Mocne
M3pacxo[oBaHUs YacTu Kucaopoda n3bbiTouHoe gasaeHue ctano P2=2MIra, a TemnepaTypa t2=17 °C.
OnpegennTb maccy U3pacxo4oBaHHOIo Knucaopoga M.

PacueT:

Mo Tabaunue IVc. 318 onpeaensem ra3oByro NOCTOAHHYHO BO34yXa
Rs=287 [sk/(KrK)

MNepesoanm Temnepatypy B «K»

T1=27+273=300 K

T2=17+273=290 K

Onpepennaem abcontoTHoe gaBneHue Bo3ayxa P,1=P1+P0=5+745-133-10-6 = 5,1 MIla
P.2=P2+P0=2+745-133-10-6= 2,1 MIla

3anvwem ypaBHEHMe COCTOSHUA ANA ABYX COCTOSHMI paboyero Tena v onpegensem maccy M1 un M2,
Pal-V=M1-R-T1 >M1=Pa—__1-V, kr

R'T1
Pa2:V=M2-R-T2 ->M2=Pa___ 2V kr

R-T2

Toraa macca M3pacxo40BaHHOro BO3Ayxa paBHa pasHoct M1 u M2,

Palv Pa2'V
M:Ml'Mz_ - » T K. V=const

RT1 RT2

M=V -(Pal="Pa?),xr_
R T1 T2

03 (5,1-106 2,1-106)
300 290

M 287 10 Kr
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3anaua 12. Onpepenntb  ycunume Ha lITOKe AMadparMeHHOro NHeBMOLUMAMHAPA (PUCYHOK 5).
Echv anametp umamHapa D=0,2 m, guameTp onopHoM wanbbl d=0,05 m, ycuane Bo3BpaTHOM NPy MHbIR1=44 H.
PacueTHoe gasneHue so3gyxa Ps=0,4 Mlla.

Pacyver:

Ycunve Ha wtoke anadpparmeHHOro NHEBMOUUANHAPA C y4eTOM ycunua R1, BO3BpaTHOMN NPYKUHbI
onpegenseTca Kak y ntoboro unmanHapa, no popmyne

R=AA-PB-nm+R1, H

Mnowaab anadparmbl A, Ha KOTOPYIO AEUCTBYET CXKaTbI BO34YX, B CEYE€HUW NPeACTaBAsET TPanewuuio, nosTomy

AA onpepensetca no cpeaHeMy ANAMETPY TpaneLwuu.

PucyHOK 5
Dcp= (D+d),m Dcp=(— 0,240,05) =0,125m
2 2
m-Dcp? 3.14-0,125%
A" AA = ————=0,012
— 4
4  m? M2

[BuxKeHne WTOKa ocyllecTBaaeTcA 3a cyeT gepopmaumm gnadparmbl, Ha KOTOPYIO 3aTpaymBaeTca
onpeaenéHHoe ycunauve. Tak BeIMYMHA X043 LWITOKA B CTaHAAPTax gMadparmeHHbIX LMANHAPOB OTHOCUTENbHO
mana (06blMHO MeHbLUe 0,22D), 10 " ycmamne Ha AnadparmeHHyo pedbopmauuto

HE3Ha4YnTE/IbHO U UM B NPaKTUKe npeHe6perar0T.

R=0,012-0,4-106- 0,95 + 44 = 4604 H

3anaua 13. lNpounssecTn pacyeT NHEBMONPUBOAA, MUMEIOLLENO KOJIMYECTBO OAMHAKOBbIX MOPLIHEBbIX LUANHAPOB
i=3wT, ycunmem B wToke F=2500 H, c annHol xoaa wroKa L=0,4 m 1 yacToTol paboumnx umknos n=850
umKknos/yac. asneHue sosayxa Ps=0,4 Mlla, ckopocTb Bo3ayxa B Tpybonposoae V=15 m/c.

Pacuer:

OnpeaeneHve BHYTPEHHEro AuameTpa MOPLHEBOrO  MHEBMOLMANHAPA NPON3BOAUTLCA NO popmyne

_J +F J 42500
PRr:106 . 106
5 7T-PB10 314:0,4105_( o0

MpuHnmaem D=90 mm no FOCT 6540-74 (npunoxkeHue 1)

Onpep,eneHme TEOPETHNYECKOrIo pacxoda CXKaToro so3ayxa
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_mD?

Q 4

OnpeaeneHune AeWCTBUTENBHOMO Pacxoda CXKaToro Bo3ayxa

Q,=1,25-Qsi=1,25-2,16-3=8,1 m3/uac

-Ln

_3,14'0,09°

.0,4-850 = 2,16

m3/uac

OnpegeneHune BHYTPEHHEro AvameTpa Tpybonposoaa (ycnoBHOro npoxoaa Tpybonposoaa)

48,1

4 \ 73600V

MpuHumaem d=16mm no FOCT 16516-80 (npunoxeHwue 2)

Pag anametpos umanHapos u wtokos no NOCT 6540-74, mm

3,14:3600°15

=0,014

3. Ilpunoxenus

MpunoxkeHuwe 1

OcHoBHOWM pAag, 16 |20 |25 |32 |50 |60 |80 |100 |125 | 140 | 160 | 180 | 210 | 250 | 280
BcnomoratenbHbin |18 |22 |28 |36 55|70 | 90 | 110 | 130 | 150 | 170 | 200 | 220 | 240 | 320
pAana,
MpunoxkeHune 2
YcnosH 1e npoxogbl d, mm FOCT 16516-80

1,0 10 100

- 12 125

1,6 16 160

2,0 20 200

3,0 32 -

4,0 40 -

5,0 50 -

6,0 63 -

8,0 80 -
MpunoxkeHune 3

Pan paboumx gasneHuin, MMa
Pan P 25 1,0 1,2* - 1,6 2,5 4 5 6,3 8
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Pap P10

10

12,5

14

16

25 28

40

50

63

MpumevaHune: 3HaYeHUA AaBNeHUIA, NTOMeYeHHble * Mo BO3MOXHOCTU He NPUMEHSATD.

3HayeHue KoadpPpUuuMeHTa MeCTHbIX NOTEPb

MpunoxeHue 4

Ne nn Bug, (Tvin) mecTHOro conpoTUBAEHMUSA 3HayeHue KoadpdpuumeHTa
1 MpucoeamMHUTENbHbIE WITYUEPDI 0,15
2 3010THUKOBbIE pacnpegennTenu 4,0
3 Ob6paTHble KnanaHbl 3,0
4 MpefoxpaHuTebHble KnanaHbl (MecTa coeanHeHus) 0,2
5 M'Mapo3amok 0,3-0,4
6 ®dunbTp Ha HarHeTalowem Tpybonposoae 0,5
7 [Lpoccenb perynvpyembliin 04
8 Bxoa, macna B N0ONOCTb rMAPOUMANHAPA 1,0-2,0
9 BbIxo4 macna 13 NnonoCTU rmapoLnamHapa 0,5
10 PasBeTBaeHMe NOTOKA Ha ABa HanNpasB/ieHuA 1,0-1,5
11 CoegnHeHUsa 2-x NOTOKOB B O4WNH 2,0-2,5
MpunoxkeHune 5
Hacocbl
LectepeHHble Hacockl Tuna M11-2. O6o3HayeHme no FOCT 2.782-68
XapaKktepuctmka ri- ri121 | rii- r122 | rii- ri123 | rii- r1124 | rii- 1125
21A 22A 23A 24A 2AA
Tunopasmepbl
Mpon3BoANTENBHOCTD, 5 8 12 18 25 35 50 70 100 140
N\MUH
Pa6oqee AaBneHuve, MMa 1,2 1,2 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,5
O6wmni KN 0,7 0,7 0,6 0,6 0,7 0,72 0,73 0,75 0,8 0,8
Macca, Kr 2,0 2,25 2,25 6,2 6,2 6,2 8,7 15,0 21,0 25,0
LLlectepeHHble Hacocbl TMNa HLL
XapaKTepuctuka HL-10/4 HW-16 | HW-324 | HW-40B | HW-46/
Tunopasmepsl
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Mpon3BoANTENBHOCTb, N\MUH 16 25 50 60 75
Pabouee pasneHue, MMMa 10,0 10,0 10,0 10,0 10,0
06wmii KNZ, 0,8 0,8 08 0,8 0,8
Macca, Kr - - - -
MnaactnHyaTble Hacocbl Tuna 12-2
O603HayeHue no NOCT 2.782-68
[/
\*‘ o
OaunHapHoro aencTeuns
ﬂ‘
[BoliHoro aelcteus
XapaKTepucTuKa r1221| 112- 1222 | 1i1z- 1223 | r12- 1224 | ri12- ri122s | riz-
22A 23A 24A 25A 26A
Tunopasmepsol
Mpoun3BOAMUTENBHOCTb, 8 12 18 25 35 50 70 100 150 200
A\MuH
Pabouee [aBNeHue, 6,5 6,5 6,5 6,5 6,5 6,5 6,5 6,5 6,5 6,5
MTMla
O6wmin KNa 0,5 0,67 0,67 0,73 0,79 0,71 0,76 0,81 0,85 -
Macca, Kr 9,2 9,2 9,2 9,2 9,2 26,2 26,2 26,2 138 138
MopLiHeBble Hacochl
O6o3HayeHue no NOCT 2.782-68
PagnanbHo-nopwHesbie. Tuna HMP, HNM, HNC, HNA
XapakTepucTrKa HMP HMP HMP HMP HMP HMP HMP HOP HMP
Tunopa3smepbi 717 705M | 713 715 50M 100 200 300 400
Mpon3BoAUTENBHOCTD, 800 100 200 400 50 100 200 300 400
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N\MuH
PaGouee  masneHme, | 100 |100 [100 [200 [200 [200 [200 [200 |200
MMMa
O6wmnin KnA, 0,77 0,77 0,77 0,77 0,77 0,67 0,67 0,72 0,77
Macca, Kr 2000 [350 |630 |800 |[350 [630 |1500 |1500 | 2000
AKCManbHO-NOPLUHEBbIE
Twna N-4; M-P
: PR
| I
XapaKTepucTiKa na, na, na | NANes| nA na, na,
Tunopasmepbi NeO,5 | Nel,5 Ne2,5 Nel0 Ne20 Ne30
Mpoun3BOAMUTENBHOCTb, 9 26 47 102 204 360 490
N\MuH
Pabouee  pasnenne, | 10,0 |10,0 10,0 10,0 10,0 10,0 10,0
MTMla
O6bwwnin KNA 0,72 0,72 0,77 0,77 0,8 0,8 0,8
Macca, Kr 20 45 95 160 240 400 600
Tuna HAP, HAC, HAM, HA[]
Pabouee | Mpoussogute BcnomoraTtenbHbin
Tun Hacoca AaBneHue, JIbHOCTb, Macca, kr Hacoc
MnMa N/MUH n/MUH Mna
HAP-16/200 20,0 25 31 3 2,5
HAP-40/200 20,0 55 60 8 2,5
HAP-63/200 20,0 85 80 8 2,5
HAP-125/200 20,0 200 163 12 2,5
HAP-400/200 20,0 400 230 32 2,5
HAP-16/320 20,0 25 30 3 2,6
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HAP-40/320 32,0 55 54 8 2,8
HAP-63/320 32,0 85 75 8 2,5
HAP-125/320 32,0 172 111 12 2,6
HAP-400/320 32,0 400 230 32 2,5

KnanaHHble (3KCUEHTPUKOBbIE)

O603HayeHue no NOCT 2.782-68

Twuna H-400
XapaKktepucTvka H-400 H-401 H-403 H-450 H-451 H-453
Tunopasmepol
Mpoun3BoAMTENBHOCTb, 5 18 35 3 5 8
A\MuH
Pabouee pasneHne, MNa | 30,0 30,0 30,0 50,0 50,0 50,0
O6wwuimn KNA 0,75 0,77 0,80 0,72 0,77 0,77
Macca, Kr 13,5 42,6 45,6 20 54 55,7
Tuna HP
Pabouee MpounsBoauTenb O6bemHbin | O6wm KN4 | Macca, Kr
Tun Hacoca AaB/eHue, HOCTb, /1/MWH KnAa
Ma

HP-1,6 50,0 1,8 0,75 0,72 20,0
HP-2,5 50,0 3,2 0,78 0,75 23,6
HP-4 50,0 5,0 0,80 0,75 43,0
HP-6 50,0 8,0 0,80 0,75 51,0
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HP-10 50,0 12,5 0,85 0,75 79,0
HP-16 50,0 20,0 0,85 0,75 92,0
HP-25 50,0 32,0 0,86 0,77 130,0
HP-40 50,0 50,0 0,86 0,77 212,0
HP-50 50,0 76,0 0,86 0,77 300,0

YcnoBHble 0603HaYeHNA 31EMEHTOB rMAPONPUBOAA

P5=P0

Bak 3akpbITbI Ps<PO

bak oTKpbITbIn FOCT 2.780-68

KnanaH peayKUMOHHbIV rMApaBAnYecKnii

Lo
L 244
g
TS -
bt
E R
a

Jenutenb noToka FMApaBﬂMHECKMVI Ha ABa NOTOKa

rOCT 2.781-68

CDMJ'Ipr Ana XKngKkocth nam so3gyxa

MpunoxkeHue 6

KnanaH npeaoxpaHUTenbHbIN ABOMHOMO AeNCTBMA
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E ; ; [poccenb peryanpyembii

MApoUNANHAP NAYHXKEPHbIN

-
- ———7
-
MapomoTop HepeBePCUBHbIN
MOMEHTHBbIV rTMAPOLUANHAP
UmnmHap ABYXCTOPOHHEro AeNCTBUS — MOPLUHEBOM
it I
MpunoxeHne 7 OCHOBHbIE
egnHnubl CU
Tabnmua 1.1
BennunHa HanmeHoBaHuMe O603HavyeHMne
OnnHa meTp M
Macca KMaorpamm Kr
Bpema CeKyHAa C
Cwuna aneKTpuyeckoro amnep A
TOKa
TepmogmHammnyeckasa KenbBUH K
TemnepaTypa
KonnyecTtso Bewlectsa MOJ1b MOJ1b
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Cuna cBeTta KaHaena KA,

MpounssogHble eanHuULbl CU

Tabnmua 1.2
BennunHa HanmeHoBaHue O603HayeHne
YacroTa repy, My
Cuna, Bec HbIOTOH H
JDasneHne nackanb MNa
dHeprua, paboTa, KOANYECTBO OXKoyNb LK
TENNOTbl
MowHocTb BaTT BT
MomeHT cunbl HblOTOH-MmeTp Hm
YaenbHas Tenn10emKocTb (yaenbHas [KOoynb Ha KUNOrPaMMKENbBUH Isk/(KrK)
3HTpoONMA)
YaenbHbIn TeEpMOAMHAMUNYECKWNIA [Koynb Ha Kuaorpamm
noteHuuan (sHTanbnuaA) JR\Kr

Cnncok ucnoJib30BaHHOM JIUTEPATYPhI
OCHOBHbIE UCTOYHMKN

1 EropywkuH B.E., Unnnosuy b.X. OCHOBbI rMapaBANKKU U TENAOTEXHUKWN. - M.: MawunHocTpoeHune, 1981.

2 NenewkuH A.B., Muxannmn A.A. TngpaBanyeckme n nHeBmaTUYeckme cuctembl. — M.: MalwmrHOCTpoeHUe,
2005.

3 PabuHoBMy E.3. fmppasnuka. — M.: Hegpa, 1987.

4 C60pHUK 3afa4 NO MalUMHOCTpoOUTENbHON rnapasauKke./noa pen. Kykonesckoro U.U., Noasusa /1.I. — M.:
MawmnHocTtpoeHme ,1981.

5 Xonun K.M., HUKntnH O.®. OCHOBbI M’MAPaBAUKM U 0bbEMHbIE rMaponpuBoabl. — M.: MalwmnHOCTpoeHuUe,
1989.

JononHutesnbHble UCTOYHUKMU

1 bawrTaT.M.,PygHeB C.C. 7 ap. MmapasanKa,rmapomMmallnHbl 7] rmaponpuseoapl. -
M.:MawwuHocTpoeHne,1982.

2 Ky3Heuos B.T. lNpnBoabl CTAaHKOB € NPOrpaMMHbIM yrnpasaeHmem. — M.: MawunHocTpoeHune, 1983.

3 Ctonbos J1.C., Neposa A.A., JloxKknH O.B. — OCHOBbI TMAPABAMKM U TULPONPUBOL CTAaHKOB. — M.:
MawmnHocTtpoeHmne, 1988.

4 locypapcTBeHHbIE CTAHAAPTbI:
FOCT 2.704-68 Npasuna BbINOAHEHUA TMAPABANYECKMX CXEM
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FOCT 2.780-68 O603Ha4YeHMA yCOBHble Fpadudeckne. I1emeHTbl TapaBANYecKUX U MHEBMATUYECKMX
ceTen.

FOCT 2.781-68 O603Ha4YeHUA ycnosHble rpadmyeckme. AnnapaTypa pacnpeaenntenbHas u
peryavpytowan, rmapasanyeckasa n nHeBMmaTuyeckas.

FOCT 2.782-68 O603Ha4yeHuMA ycioBHble rpaduyeckme. Hacocbl n AguraTenn rugpasamyeckme m
nHeBMaTUYecKue.

FOCT 17398-72 Hacocbl. TepMUHbI U onpeaeneHus.

FOCT 17411-81 N'maponpusoabl o6bemHble. ObuieTexHnYeckme TpeboBaHus
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