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1. OPTAHM3AIIUSI CAMOCTOSITEJIbHOM PABOTHI

1.1. Oprann3alliOHHO-METOINYECKUE TAHHBIC TUCIUILIMHBI

OO0muwmii 06beM YacoB MO BUAaM CAMOCTOSITENIbHON paOOThI
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1 2 3 4 5
Tema 1
1 [IpenMeT W 3aaud THIPABIHUKH. X - 6
CBoiicTBa )KUIKOCTEM.
Tema 2
2 . X 4 -
Cutbl ISHCTBYIONIUE B )KHJIKOCTH.
Tema 3
3 | OOmme 3akOHBI ¥ YpaBHEHUS X 4 -
TUAPOCTATUKH.
4 Tema 4 OcCHOBBI KHHEMATUKH U X i 5 i
ITUHAMUKH KUIKOCTEN
5 | lemas X 15 8 14
OHOMEpPHBIC TOTOKH
Tema 6
6 X 2
OCHOBEI BOJOCHA0KEHHUS
Tema 7
7 X 1
I'napaBianueckoe nogodue
Tema 8
8 Knaccudukanus ruapaBIndecKux X - - 3
MallH
9 | Tema 9 J/luHaMUYeCKUE MAITUHBI X 2 5
10 | Tema 10 O0BeMHBIE MAIITHHEI X 5
11 Tema 11 ['upponepenaun u ruapo- X v
MTHEBMOTPUBOJIBI
2. METOJINMYECKHUE PEKOMEHJIALIUU 11O BBIITIOJTHEHUIO
HHAUBUAYAJIBHBIX JTOMAIITHUX 3Al[AHHI?I
WunuBuayanbHple  JOMAIIHME 3a/laHds  BBINONHSIOTCA B (opme  (pacueTHo-

IPOEKTHUPOBOYHOM, pacdyeTHO-rpaduueckoil padoThl, Mpe3eHTAlH, KOHTPOJIbHOH padoThl U

T.IL.).

2.1 TeMmbl HHAMBUAYAJIbHBIX JOMALIHUX 321aHUH

Pacuer cetn BomocHaOXEHUST HACETICHHOTO MYHKTA.

2.2 Conep:kanne UHAUBUAYAJIbHBIX JOMALIHUX 3a1aHUH
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3amanne Nel
LentpoOexHblit Hacoc 2 (pucyHok Al) mepexauuBaeT XHIKOCTh M3 BOj103a00pa 1 B BOJOHANOPHYIO
OamHIO 3, MpHM 3TOM KHUAKOCTH MOAHMUMAaETcs Ha BeicoTy H oT ocm Hacoca. 30bITOYHOE JaBieHHE B T'a30BOM

IMMPOCTPAHCTBE PE3CPBYyapa Pyi- [[anee BOJia MOCTYMNACT B KOJIBIICBYIO CETh IO MaruCTpajlbHOMY pr60Hp0BOZ[y.
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Pucynok 1 - Kosb1ieBas ceTh BOJOCHA0KEHHUSI HACEIEHHOTO MyHKTa: | —B0703a00p; 2 — HACOCHAs CTaHIIUS;

3 — BoJioHanopHasi OaiHs; 4 — MosoyHo-ToBapHas pepma (MTD); 5 — rapax; I, 11, 11, 1V, V — y3ns1

Hcxonuple naHHbIe NpuBeaeHbI B Tabmume 1.
Yrkazanusa:
1. Bona xectkasi.
2. MectHbIC COIIPOTUBJICHUEC, PACIIOJOXKCHHBIC Ha BC&CLIBaIOHleﬁ M HarHeTaTeNbHOW JUHHUSIX: BCacChIBarouiasa
KOpOoOKa ¢ 00paTHBIM KJIaraHoM U GpUIBTPOM, OOpaTHBIH KilamnaH, IoBOpoThl Ha 90°, 3aBiKKa, BXOJ| B pe3epByap 8.
4. HpI/I YMEHBIICHUU IPOU3BOJAUTECIILHOCTU MIPHUHATE!:
- yeTHbIH BapuaHT — X=80 %;

- HeueTHBIN BapuaHT — X=70 %.



Tabiuua 1 — Ucxonnsle na"uble K 3aganuio Nel

Howmep BapuanTa

1 2 3 4 | 5 | 6 | 7 | 8 ] 9 | 10 [ 11 | 12 | 13 | 14 | 15 | 16
Ko —Bo moTpebureneit
HacelleHue, ThIC. el 0,9 1 11 1,2 13 1,4 15 1,6 1,7 1,8 1,9 2 2,1 2,2 2,3 2,4
Pacxo1 BOJIbI B rapae, Ji/c 1 1,2 1,4 1,6 18 2 2,2 2,4 2,6 2,8 3 3,2 3,4 3,6 3,8 4
Pacxos1 BOJibl Ha MT(, J1/c 15 2,0 2,5 2,5 3,5 4,5 45 55 3,3 4,5 5,0 35 2,5 33 45 1
JnrHa yyacTkoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 | 1000 | 150 250 | 450 | 500 | 750 30 200 | 150 50 100 | 130 | 110 [ 120 | 140
Ly 50 60 100 120 80 150 | 220 | 350 | 400 | 200 [ 200 | 100 | 300 [ 500 | 300 50
Ls 200 [300 [500 [400 [500 |[600 |[650 |[850 | 700 750 [ 800 | 850 | 900 [ 950 | 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 [55 60 45
L, 100 120 150 170 200 [220 [250 [370 | 400 500 [ 700 | 800 | 830 [ 850 | 870 | 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lo 250 [250 [450 [450 [550 |[650 |[650 | 750 | 600 850 | 700 | 950 | 950 [ 1050 | 900 | 950
Lo 60 70 100 120 80 150 | 250 | 350 | 450 | 250 | 260 | 130 | 400 | 500 | 550 | 600
I'eomeTpraeckast BEICOTa TOTpPEOUTENCH U Y3JI0B, M
Z 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z, 0,5 1 0,5 1,3 0,1 2 3 1 15 1 1,2 4,5 0,5 1 0,5 1,3
Z, 2 15 1,5 2,5 3 3 5 2 2 4 3,5 2,5 1,5 5 55 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 15 1,1 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 |15 1 0,5 05 0,6 0,8
Z, 2 1 1 0,5 3 1,5 2 1,5 1 1,5 1 1,5 2 2 2 2
Zy 0,5 05 0,5 0,3 0,1 2 0,5 1 1,5 2 2 0,5 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 0,5 0,5 1 1 1
Zy 0,5 1 0,5 0,3 1 1 1 1 1,5 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1

[ToTpeOHBI Hanop OTpeOHTENEH

JloM 0THOATaXKHBIH, M 8
Ha ¢epmax, M 10
Tapax,m 10
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3aganme Ne2

Lentpobexubiit Hacoc 2 (PUCYHOK 2) mepeKaunBaeT KUIKOCTh U3 CKBAKUHBI | B BOIOHAMOPHYIO OAITHIO
3, IIPU 3TOM >KHJIKOCTh TIOJHUMAETCS Ha BHICOTY H OT moBepxHOCTH HCTOYHMKA. M30BITOYHOE JaBleHUE B Ta30BOM

IMPOCTPAHCTBE PE3C€pBYyapa Pyi- [[anee BOJia MOCTYMNACT B KOJIBIICBYIO CETh IO MaruCTpajibHOMY pr60Hp0BOZ[y.
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PI/ICYHOK 2- KOJ’ILHGB&?[ CCTh BO,I[OCHa6)KCHI/I$[ HACCJICHHOI'O ITYHKTA! 1- CKBa>XHMHa; 2 — HacocHas CTaHIIUA; 3 -

BOJIOHAIIOpHas OamHs; 4 — MoJIo4YHO ToBapHas pepma (MT®); 5 —rapax; I, 11, 111, 1V, V — y3181

VcxonHbie faHHbIC IPUBEICHBI B TAOIHUIIE 2.
Vkazanusa:

1. Bona msarkas.
2. MecTHBIE COIPOTHBIICHHS, PACIIONIOKCHHBIC HA HATHETATENFHOW JHHWHW: TMOBOPOT Ha 90°, 3aaBMXKa, BXOI B
pesepByap.
3. TpyOompoBOX U3TOTOBJICH U3 HOBBIX CTAIBHEIX TPYO.
4. TIpy yMeHbIIIEHUH TTPOU3BOIUTEIHHOCTH MPUHSATH:
- 4eTHbIi Bapuant — X=60%;

- HeueTHbIN BapuaHT — X=90%.



Taoauna 2 — UcxoaHble JaHHBIE K 3a7aHAI0 No2

Howmep BapuanTa

1 | 2 [ 3 ] 4 [ 5 [ 6 [ 7 [ 8 [ 9 [ 10 | 112 | 12 | 13 | 14 | 15 | 16
Ko —Bo notpebureneit
Hacenenwue, ThIC. 4en 0,9 1 1,1 1,2 1,3 1,4 15 1,6 1,7 1,8 1,9 2 2,1 2,2 2,3 2,4
Pacxoj BozibI B rapake, Ji/c 1 1,75 1.5 1 3,0 3,5 3 2 2,5 4 2 3 2 2,5 3,5 0,5
Pacxon Bonel Ha MT(), J1/C 15 2,0 2,5 2,5 3,5 45 45 55 3,3 45 5,0 35 2,5 3,3 45 1
JlnmHa yyacTkoB, M
L, 10 20 5 4 10 15 12 16 8 10 20 5 4 10 15 12
L, 100 50 200 30 40 45 70 80 95 10 15 13 8 15 35 60
Ls 300 1000 150 250 450 500 750 30 200 150 50 100 130 110 120 140
Ly 50 60 100 120 80 150 220 350 400 200 200 100 300 500 300 50
Ls 200 300 500 300 500 600 650 850 700 750 800 850 900 950 1000 | 1000
Le 30 35 40 45 50 55 65 70 75 80 85 95 100 | 55 60 45
L, 100 120 150 170 200 220 250 370 400 500 700 800 830 850 870 900
Lg 10 25 15 30 35 40 45 50 55 60 65 75 70 80 85 150
Lg 250 250 350 350 550 650 650 750 600 850 700 950 950 1050 900 950
Lo 60 70 100 120 80 150 250 350 450 250 260 130 400 500 550 600
YZeNbHBII JeOUT CKBaYKHHBI, 5 10 15 12 4 3 6 20
a/c*m
['eomeTpHuueckas BbICOTa MOTpeOHTENeH U Y3JI0B, M
Z -15 -25 -10 -35 -45 -55 -65 -75 -85 -95 -105 -30 -40 -60 -90 -80
Z3 2 15 15 2,5 3 3 5 2 2 4 3,5 2,5 15 5 55 6
Z, 0,5 1 0,5 0,3 0,1 2 3 1 15 1 15 11 0,5 0 2 3
Zs 1 1 1 0,5 1 1 1 1 1 15 |15 1 0,5 0,5 0,6 0,8
Z 2 1 1 0,5 3 15 2 15 1 15 1 15 2 2 2 2
Zy 0,5 0,5 0,5 0,3 0,1 2 0,5 1 15 2 2 0,5 0,5 3 3 3
Zy 2 0,6 1 0,2 3 3 1 2 0 1 1 0,5 0,5 1 1 1
Zy 0,5 1 0,5 0,3 1 1 1 1 15 1 1 1 1 1 1 1
Zy 1 1 1 0,5 1 1 1 2 1 1 1 1 1 1 1 1
[ToTpeOHBI Hanop OTpeOHTENCH
JloM 0THOATaXKHBIM, M 8
Ha depmax, M 10

Tapax,m 10




2.3 IlopsaoK BHINOJTHEHUS 3aJaHUH

1) Onpenenuts MOTPeOHBIE PACXO/BI BOJIBI B BOJOMPOBOAHON CETH.

2) IlopoOpath MaTepuall U AUAMETPHI TPYO [UIsl BOJOIPOBOIHOMN CETH.

3) Onpenennuts MOTPEOHBIE HATIOPHI B Y3JIOBBIX TOYKAX CETH, BEICOTY M eMKOCTh BOJOHATIOPHOH OamrHu (HaImopHo-
PEryIHpYIOLIEro pe3epByapa).

4) [MomoOpaTe MaTepual ¥ TUaMETPHI TPYO [T BCachIBaIOIIeH 1 HaTHETaTEIbHOM JTMHUN HACOCHOW CTAaHIIUH.

5) ITogo6path HacOC u ompenenuTh pabodne mapaMeTpbl YCTAHOBKH, a TIPH HEOOXOAMMOCTH, TaTh PEKOMEHIAITUH
0 PEryJIMPOBAHHMIO €T0 TI0/1a41 C HOMOIIBIO 3a/IBHKKH.

6) OmpenenuTb YuciIo 000POTOB Bajla HACOCA NIPH YMEHBIICHHH IIPOU3BOJUTEIILHOCTH JI0 331aHHOM BEIMUMHBI X (B
% oT pacueTHOTO pacxona Qp).

7) OmpenenuTh JaBjIeHUE Ha BXOJE B HACOC U MAaKCUMAaIbHO BO3MOJKHBIH KO3()(HUINEHT CONPOTHBIICHUS (QUIIbTpa

H3 YCJIOBUA OTCYTCTBHS KaBUTALIUU.

2.4 TlpuMep BbINOJIHEHHUS 3aJaHUS



DenepasibHOE roCyIapeTBeHHOE GI0IKETHOE 00pasoBaTe/ibHOE yupeKIaeHHe
BBICIIEro NpodhecCHOHAILHOI0 06pa30BaHHUs
«Opendypreknii rocy1aperBeHHbIii arpapHelil YHHBepCHTET»

WnxeHepHblit pakyabTer

Kadenpa «MexaHn3auus TeXHOIOrHIECKHX npoueccoB B AITK»

PACHETHO-IIOSICHUTEJIbHASI 3AITUCKA

. K pacueTHO-Tpapuueckoii padore

Ha Temy «Pacuer rusipasiuueckuii cetn 06beKTa CellbeKOXO3SHCTBEHHONO
Ha3HaHEHWsD

BapuanT 11

Beinojiung: crynentka 9n-33 rp.
¢/‘/ﬁ Pst6osa 10.C.

« % "ég;; g‘# {__2014r.

[TpoBepuir €HT,K.T.H.
b _ Awmpos U. 3.
== 2014r.

Openbypr 2014 r.
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3aganue Ne4

LlenTpoGexuriit Hacoc 2 (pucyHok A4) nepekaumnBaeT KUIKOCTD U3 CKBaYKHHBI
1 B BonoHanopuyto Gammio 3, TIpH 5TOM XKHJKOCTh MOJHMMAaeTcs Ha Bbicoty H ot
TMOBEPXHOCTH MCTOYHHMKA. W30bITOYHOE JaBieHHEe B ra30BOM IIPOCTPAHCTBE
pesepByapa p,,;. [lanee Boja nocrymaer B KOJIBLIEBYIO CETh 110 MarHCTpajibHOMY

TpyGonpoBoy.
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Pucynok A4 - Pasgersnennas cers BOZIOCHAOKEHHSI HACETIEHHOrO IyHKTa: | —
C

CKBaXMHA; 2 — HACOCHAS CTAHIMS; 3 — BOJIOHanopHas OamHs; 4 — MOJIOYHO TOBapHasi

bepma (MT®D); 5 — rapax; L IL, 111, IV, V, VI - y3s1

Hcxonmsie nannsie npusenens: Tabnuue A4.

Tpebyemcs:

1) Onpenenuts notpeGusie PacxXozbl BOJIbI B KOJIBIIEBOH CETH.,

2) onoGpats marepuan u AUAMETPbI TPYO JUISl BOAONPOBOTHOMN CETH.

3) Onpenenutb morpe6GHbIe HArlOpel B y3JIOBBIX TOYKAaX CETH, BBICOTY K

€MKOCTb BOJOHAMOPHOM OariHu (HanopHo-peryaupyiomero pesepByapa).
L4
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4) TIlomoGpate wMmarepuan u aMaMeTpI Tpy6 IS BcachlBalomiel W
HarHeTaTeIbHOM JIMHUU HACOCHOM CTAHIIHH. -

5) Ilonobpare Hacoc u ompenenuts paGoune napameTpbl yCTaHOBKH, a IpU
HEOOXOIMMOCTH, JaTh PEKOMEHIALNH 10 PETYITMPOBAHHIO €r0 MOJa4YH C IIOMOLIBIO
3a7IBUIKKH.
. 0) Ompenenmts wumcno o6opotoB Bana Hacoca P yMEHBIIEHUH
TPOU3BOIHTEILHOCTH 110 3a1aHHOM BEJIMYMHBI X (B % OT pacYeTHOro pacxoza Qp).

7) OrnpezenuTh naBleHHe Ha BXOJE B HACOC M MAKCHMAIBHO BO3MOYKHBIH
KO3 (ULHEHT CONPOTHBIEHNS DUTBTPA U3 YCIOBHS OTCYTCTBHMsI KaBUTALIHH.

Ykazanus:

1. Bona msirkast.

2. MecTHble CONPOTHBIEHHS, PACHONOKEHHbIE HA HATHETATEIbHON JTMHHH:
oBOPOT Ha 90°, 3a1BUXkKKa, BXO B pesepByap.

3. TpyGonpoBoa H3rOTOBIEH U3 HOBBIX CTATBHBIX TpYyO.

4. llpu yMeHbIIEH!H TPOU3BOIHTEILHOCTH IIPUHSTD:

- YeTHBIM BapuaHT — x=75%;

- HEUETHBIN BapuaHT — x=50%.
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Tabanna A4 — Ucxoausle JanHbie K 3a1anni0 Nod

o
Homep BapuanTa 11 I'eomerpuueckas BricoTa noTpeGuTeneii u y3108, M
)

Kon —Bo norpeGureneii Z, -100
Hi : R ¥
acesieHue, Thic 19 z: 35
yen
Pacxon Bozel B
rapaxe, Ji/c # & b2
Pacxon Boasl Ha
sl 5,0 Zs 155
JlnuHa yyacTtkos, M Z, 1
L; 20 Zy 2
]
L, 15 Zy 1
Ls 50 Zyy 1
L, 200 Zy 1
Ls 800 Zn 1
L 85 IotpeGHbiii Hanop notpebuTeneii
L, 700 et 8
v OJIHOITaXKHBIM, M
Lg 65 Ha depmax, m 10
Ly 700 Tapax,m 10
Lio 260
YAenbHbIH neduT
15
CKBaKHHBI, J1/C*M
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Copep:xanue

OnpeneneRne NOTPEOHBIX DACKOMOB BOTBIE 1: 55 it sossshn vaswbibsaiivasaiesns
PacripenienieHue pacxofoB HKUIKOCTH MO YHACTKAM CETH. .. ..uvernrnnanenrnennn
Onpenenenye MaTepyaa U JHAMETPA TPYO......cuvuvieininiininininninineenenenin
OnpeneneHne NOTeph Ha yHACTKAX BOJOCHAOMKEHMS . ... uvnuruinenrnineinininnnns
Onpenenenue BEICOTHI BOTOHAMOPHOM OALIHM. ....ovvvvruniniininiiiineininanensn
BmecTuMocTh 6aka BOJOHAMOPHOM OAIIHM. ......vevvvininrinininiinineinininss MR
OnpeneneHne GakTUIECKUX HATIOPOB B KAKIOM Y3II€...euuurinenennnnnennens
PACHET O BETRITEHHI . o oe oo snalss sadinpi St et el S el
@npeneneHue Martepuana i IMaMeTpoB TpyO [Uisi BCachlBAIOLLEH 1
HAarHETaTeJIbHON JTHHUH HACOCHOM CTAHILIMM . ... .uvuenrenenenseneneneeneneenenenon
Bri6op Hacoca u onpejienieHue paboyux napaMeTpoB YCTAHOBKHM. ... ...vee....
Onpezenenue yuciaa 060poOTOB Bajla Hacoca NpH YMEHbIIEHUH

HPOYSBOIM ICHBHORTML T, (o o b s s S ro 8o s s e ie DR S e L
‘ Onpezenenue qaBleHUs] Ha BXOJIe B HACOC U3 YCJIOBHUS OTCYTCTBHS
KCABRY TR M e el O I L i it e P e R S o
CHICOK TUBSPATYREE 7. (0 r o iE s fevins L 0, o i v b e e e s
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1 Onpenenenne noTpeGHBIX PACX00B BObI

Onpenenenue noTpeGHBIX pacxo10B BOJIBI:
Hacenenue: N=1900 uyenosex;

Pacxon na uenosexa: =300 i/cyTku

L]
CpeuHecyTquuﬁ pacxo BOJbI HA XO3SIMCTBEHHO-ITUTHEBbIE HYXXbI OIpeAesieTcs 1no

bopmyue:
Qcpeyr = g+ N =300-1900 = 570000 nutpon/cyTku =
. =570 m*/cyTKn,
IJie q - HopMa BOAOIOTPEGICHUS OTHUM MOTpeGUTENIEM, JI/CYTKH. ;

N - konnvecTBO norpeduTeeit.

chyT.max o Kcy'r.max : Qcp.cy'r =1,2-570 = 684 M3/CYTK”;
Qeyrmin = Keyrmin * Qepeyr = 0,8+ 570 = 456 M*/cyTn

Yacosble pacxobl:
B B i = 281, 7= 2229;
@  Kinin= @i B = 0501 =005,
L€ @may= 1,3} Prnai =0,7; @nin = 0,5; Brin= 0,1.

Ponne = Koy 295 = 799 -2 = 62,99 m'/uac;

T e
Qmax = %‘ﬁ = %’:: = 0,0175 m*/cex = 17,5 n/c

2 Pacnpene.neuue PACXOA0B KHIAKOCTH N0 Y4ACTKAM CEeTH

st onpenenenust muamerpa TpyGoONpoBosa HEOGXOAMMO 3HATH (hakTHueckue,

pacyeTHbIE U COCPEIOTOUYEHHBIE pacxo/bl Ha y4yacTke.




16



17

Q(])i = Qni * Qmpi + Qv3i;
Qpi =05" Qni + Qmpi % Qy.'si’

vy 3 o)
rae Q,, — pacxon B y3ie, Mm’/c; Qi — TpamH3uTHBIH pacxox, mM’/c; Q, — myTeBoi

pacxoj Ha ydacTke, M°/c.
Y nenbHbIH 1MyTeBOi pacyer:

voos O i 0,0175
W= Le+Ls+L,+ 1Ly 200+ 800+ 700+ 700

=73-10"M°/,

. Onpenenum pacxost Bojbl Ha ydacTKax:

Vyacrok [I-111:

3
Q¢u—1u = Qui-m = qunyT =800-7,3-107° = 0,006 M /c}

3
qu—m = 0,5 Quyy—y = 0,5-0,006 = 0,003 M /c

<

Yuacrok [1-VI:

- o 5 3
Qoi1-vi = Quir—yi + Qeocp = 700+ 7,3 1076 + 5103 = 0,01 M°/;

3
Qpri-vi = 0,5 Quip—yr + Qeoep = 0,5 0,01 + 51073 = 0,01 M*/,

Vuacrox I-11:
Qor-11 = Qui-i1 + Qoui—mr + Qprr—ys =

<

=200-7,3-107® + 0,006 + 0,01 = 0,0175M°/,;

Qpl—u = 0,5Qu-n-+ qu—m + qu—w =

=0,5-200-7,3-107° + 0,003 + 0,01 = 0,0145M°/,

4
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VYyacrtok V-I1V:

Qpv-1v = Quv—1v + Quocp = 700 7,3 - 1076 + 21073 = 0,0071 M*/,
Qpv-1v = 0,5 Quy_1v + Quop = 0,5+ 7001076 + 2- 103 = 0,0046 M°/,

Yuacrok [-V:
» 3
Qpr-v = Qpv-v = 0,0071M°/;
3
@  Qi-v=Cow=00071"/

Vuacroxk 6-1:

Qpo-1 = Qpr—11 + Qpr_y = 0,0175 + 0,0071 = 0,025 M/ ;
Qpo-1 = Qpi—ir + Qpu_y = 0,0175 + 0,0071 = 0,025 M°/,

3 Onpenesienne maTepuana u AuaMerpa Tpyo6

Pacxon BOJIbI B CHCTEME BOAOCHAOKEHUS CBI3aH C CCYCHHUEM pr6b] U CKOPOCTBIO

’ JABUIKECHUST cneny}omeﬁ 3aBUCHUMOCTBIO:

rae ¥ - CKOpOCTb ABHKEHUs BOIBI B TpYOe, M/c;
« - BHyTpeHHUI auamerp TpyObl, M.

Otcrona
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BriGupaem cranmaptayto Tpy6y npusoxenue 2. [Ipu 5ToM anamerp

CTaHJapTHOM TPYObl IOJKEH COOTBETCTBOBATE yCIOBHIO dy = dp,

rae dg — akTuyeckuii quamerp TpyOGhI.

Yyactoxk [1-111:

4-Qur1-111 40,003
A= - = — = 0,059 m = 59 mum
plI—=I11 9, 3,14:1,1 4

dgrr-11 = 69 mm, cTanbHas TpyGa Ne2

VYuyacrok II-VI:

4 Qpir-vi 4-0,01
dpir-vi —j S T 0,108 » = 108 mm

“dprr—y1 = 125 mm, cransuas Tpy6a NeS

.

VYyacrox [-11;

4Qpr—11 40,0145
d = — 2 - 4 — — MJ
pI—I1 5 i 0,130m = 130 mm

d - = 150 mm, cranbuas TpyGa Ne6

‘ Yyacrok V-IV:

— [*¥Qv-tv _ [4:0,0046 _ =
-1y —J 7:193’( = \/3‘14.1’1 =0,073m = 73 um
dgy-1v = 82 mm, cranbHas TpyGa N3

Yuyacrtok [-V:

4Qpr-v 4-0,0071
d o — 4 = . _— 1 - MJ
pI—V =5 e 0,091m = 91 mm

dgr—y = 100 mm, cranshas TpyGa Ned
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Vyacrok 6-1:

°

4- Qp 6—1 4 - 0,025
= = 0,170M = 170
0o Bivir oo s

dp 6=I

dy -1 = 184 MM, ctanbHas Tpyba No7

4 Onpenesienne NOTeps HAa y4ACTKAX BOJOCHAOKEHHSI

OcHoBHO# (opMyJI0ii HEKEHEPHOH THIPABINKH, CBA3BIBAIONICH BCe yKa3zaHHbIe

XapaKkTepUCTHKH, siBaseTcs Gpopmyna [lapcu-BeiicHaxa:

@ o= §

A

v2

2-g’

Q| ~

rae h, — nuneiinble notepu Hanopa, M;
A - K03 DHUIHEHT rUAPaBIHYECKOrO CONPOTUBICHHS;
v d — nnuna u tnametp Tpy6sI, M;
V — CKOPOCTb JIBHIKEHHS BOJIbI, M/C;
£ — YCKOpeHHe CBOGOIHOTO najieHust, m/c>.
<
' At= A + g3 t,

rie A - KO3 GUIMEHT SKBUBAIEHTHOI 11IePOXOBATOCTH /LTSl HOBBIX TpyO B Hayase

9KCIUTyaTaluu, MM;
A¢- K03(ULEEHT SKBUBAICHTHO! LIEPOXOBATOCTH Yepes3 t JIeT 9KCILTyaTalluu;

0 — ©XKErolHbIH MPHPOCT abCOMOTHOI LIEPOXOBATOCTH, MM B IO/, 3aBUCSIIHI OT

(U3UKO-XMMHUYECKHX CBOMCTB MM01aBAEMOii 110 HAM BO/IBI.
A=0,0l14mMm; 0=0,07; t=25 5.
<

k; =0,000289 m.



Hyp = Zy + (hyoyy + hi—ip + hs_;) + Hyon
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A= 0,014 + 0,07+ 25 = 1,764 MM = 0,001764 m

L= -8-02
h=011-0.001764°%5 . . — %
‘ d¢' n .g
" 2
hu- = 0,11-0.001764075 . 500, 80003* _ o oc,

% 2
Ry = 0,11:0.001764025 .70 8002 _ .

¥ 7
R =0,11: 0001764025 - 200 BOOUST _ o0

0,15525 3142.9g7

= . 0/25: . /007 18:0,0046% "
hV_IV 3 0'11 0001764 0,0825:25 3,142.9,81 - 7,4'511 M

= . 0,25, _260  80,00712 S
-y = 0,11 0.001764 i e Dipdd

= . D25, 395 Ggiet o
ho-1 = 0,11-0.001764025 . 20 __ e = 02762 u

i { 025, 85 800052
hV,_4 =0,11-0.001764 e TR 1,068 m

i 2
Mg & 011 - 0.001764075 55, 80002° _ o o

& Onpenenenne BoicoThr BOJIOHATIOPHO¥ 6amHu

HA”T =Zi+z.hi—a+Hni

8 =18,895 m

H,

eiicrs = Zy + (Ayj_y + hyy_y; + hi—yy+hs_)) +H

1,0327+0,2762+10=1 8154wm

=1+(85857 +1,0327 + 0,2762) +

wrep = 1,5 + (1,068 + 4,2775 +
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Hy, = ZVI + (h”—Vl o 2 hI—” o h’6—1) i HAOM = 1 o (4’,2775 = 1,0327 + 0,2762) s
8 = 14,5864 m

Hy =21y + (hy_y + hyy + ho_g) + Hyo = 1+ (7,4511 + 2,4444 + 0,2762) +
8=19,1717 m

Hﬂ,eﬁCTS = Zs -+ (h"/_s e hIV—V = hﬁ_[) S Hrz:lpam = 1,5 o (1,552 + 7,4511 +
2,4444+0,2762+10=23,224 m

T.x. 23,224>18,154 , 10 AUKTYIOIIEH TOYKOH SIBISIETCS rapak, TOrha BhICOTA

BOJIOHATIOPHO# GallIHu:

Q@ Ho=Hyus -2, =23224-35=1973m

6 Bmecrumocts 6aka BO/IOHANIOPHO#H GamHu

Vs =V, + V33 = 35,568 + 6 = 41,568 v,

rie V, — peryaupy:oumii o6sem Gammu, m°;

Vs, — noxapHslii 3anac Gamnu, v’

Perynupylommit  o6seMm  Gammu IpH  aBTOMAaTu4eckod pabore HacocoB

NPUHUMAIOT OKOIO 5,2 % (Tabu. 1) HaubonbIIero cyTo9HOro pacxojia BOJBI:

Vp = 0,052 - Qpyay = 0,052 - 684 = 35568 v°

3
Iloxapuslii 3anac (06kemM Boxbl Ha TIOJKAPHBIE HYXK/BI)  ONpeAensieTcs Mo

bopmyie:
Vis = Quoxc "t = 0,01-10-60 = 6 m°

TN€, Quox — TMOXKAPHBIA PAacXOl, BBIOHPAETCS B 3aBHCHMOCTH OT YHCIA sKHTENeii

uIM obbekTa Tabnmuia 1.5. npunoxenus 1;

t — Bpems paboTbl MOKAPHOrO Hacoca (OGBIMHO B HACENCHHBIX IIyHKTax
NpuHKHMaeTcs pasroe 10 MuHyTam = 600 cexym).

.
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<
Beibupaem Boznonanopryio Gamiio thna | (kMprnuyHas co CTalbHBIM Gakom):

Hs=21 M, Vs=100 »°.

7 Onpenesnenne GaKTHYECKHX HATIOPOB B KAK/IOM y3J1e

CocraBum ypasHenue bepHyui 1isi MarucTpaibHOro TpyGOMpoBO/IA.

P ad A U
£y T =4ttt L+ h

g 2 gy g

riae Zs, Z) — TeOMETpHYECKHE BBICOTHI COOTBETCTBEHHO BOJIOHANIOPHOM OalHu

y3ia, f;

‘ P - JlaBJICHWE CO3JaBacMoe CTOJI00M BOAbBI B BOJlOH&HOpHOﬁ 6au1He,

.

v

B g
Clle10BaTeNIbHO—— = [, - BBICOTA BOJIOHANIOPHOM GalllHu, M;
D&

P, Y
Py — naBnenue cosznaBaemoe B I y3ne, ciegoBarensHo—— = H ;- (axTHyeckuii
P g

HArop B y3Jie, M;

a-v - awy

2g’

°

COOTBETCTBEHHO B KOHLE, M. Tak Kak JMameTpsl MarkCTpaibHBIX TPyGOMPOBOIOB

-CKOPOCTHBIE HAIlOpbl B Hayaje MarucTpajibHOro pr6OHPOBOIIa H

‘ ITOCTOSIHHBI 11O JAJIMHE, TO CKOpOCTH 6yIlyT PaBHBI, 3HAYUT U CKOPOCTHBIE HaItopbl TOXE

paBHBbI.
H, - 061e notepu B MarucTpansHoM TpyGonpoBoze, M.
Ypasuenue BepHyH PUMET Clle Ay Omuii BUI:
sy Ty~ L, S Hak kg
H =¢s—Z +Hs—hs_; =35—1+19,73 —0,2762 = 21,954 m
Hy=2—Zy+H —h_; =1-2+21,954—1,0327 = 19,921 m

H”I = Z” G ZIII 4 H“ = hII—III =2- 1 + 19,921 ) 8,5857 = 12,336 M
10
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Hy, =2, —Zy;+Hy—hy_y; =2—1+419,921 — 4,2775 = 16,644 m

Hy=2Z,—Zy+H —h_y=1—-1+421954 —2,4444 =19,51m

Hy=2Zy—Zy+Hy—hy_y=1-1+4+1951—-7,4511 =12,059m
8 Pacuér oTBeTBI/ICHMI

‘JluameTp Tpy6onpoBoa:

0 5,25 f9.10—3.A‘t7»25.L.Q2
hsan :

. rie d — pacyeTHsli AnameTp TpyGONpoOBOIa JAHHOTO OTBETBICHHS, M.
A¢- k03 (PUIHEHT IKBUBAIEHTHOI LIIEPOXOBATOCTH Yepe3 t JIeT IKCIUTyaTalliu, M;
L — nnuHa JaHHOTO OTBETBJICHUS, M;
Q — pacxop Ha JIaHHOM OTBETBIICHUE, M3/C;
<
hya, - 3amac moTeps Haropa Ha JJAaHHOM y4acTKe, M

V3en VI —4: :

HVI = H4 = 16,644 —10 = 6,644‘ M

= 0,0655 M = 65,5MM

® 525(9 - 10~3 - 0,001764%25 - 85 - 0,0052
ovi-s = 6,644

dyyi-4 = 69 MM, cranbHas TpyGa Ne 2
Vien fV - 5:

Hy — Hg = 12,059 — 10 = 2,059 m

= (0,053 M = 53mMmMm

525(9 103 - 0,001764925 - 65 - 0,0022
dpiv-5 = 2,059

dyy—s = 69 MM, cranbHas Tpy6a Ne2
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Onpenenenne neitctpyomero Harnopa y norpeoures:

HHOTp4 = ZVI g Z4 i HVI s th_4 =1— 1,5 + 12,336 s 1,068 = 10,768 M

HnO’l‘pS = ZIV o Zs + HIV = h"/_s = o= 1,5 + 12,059 e 1,552 = 10,007 M
9 Onpenenenne MaTepHaja H JHAMETPOB Tpy6 s BCACBIBAKOIIECH H
HArHeTaTe/IbHOH JIMHHH HACOCHOI CTAHIHH

Huamerp BcackiBarommero Tpybomnposoaa:

40Q
decac o
v

IMona4a Bozk! B BO/IOHANOPHY0 GalllHIO MPH aBTOMATHYECKO pabote Hacoca
cocrapisier 5,5% ot HauGoIbIIero CyToYHOro pacxoza BOJIbI:

0,055- Q2" 0,055 - 684

3
= s = . —4M
? = 3500 3600 P 1,0 /e
e 4-104,5-10-4_0012
p 6cac — - 1'1 =, M

A scac = 50 MM, BBIGHpaeMm cTanbHOM Tpybonposos Nol

Huamerp HarueratensHoro TPyGOIpPOBO/Ia IPHHMMAEM PABHBIM JUaMeTpy
BCACBIBAIOLIErO:

v oy = Ay = 500m
10 BeiGop nacoca u onpeaenenne pa6ounx NapaMeTpoB YCTAHOBKH
YpaBHenue runpasnnueckoit cern:
= 2
Hpomp = HL_m + A0

Kosppuiment conporusnenns TpyOonposoa:

A =_(' BL Zfec'l‘ﬂ, zfna)

4 Hae 5
dg dna d/?u
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R T 53 m/c,
« 5,3:0,05
e, —=——"_=
Re,. = == = 265000,
10d,.  10-50
e — = 10000,
A 0,05 Y
5004, 500-50
—== = 500000,
A 0,05
A 011(0‘05+ i %23 20,091
g e ; 50 265000 SR
A (0 021———+ 0,021 i - ) 281482,1
m2:981\"’ 0,055 : 0,05> 0,05% ;
Hompe= 23,23 + 281482,102
- 3
Q, 107 m/c 0 2,6125 5,225 7,8375 10,45
H, m 23,23 25,15 30,9 40,5 53,97
.

! - | _44 | 31IB 10-63-40
o) \ITERDETE [ETEm e
00| |3 |3 16 | 55 20 | 3 1% | 46 | JB10-63110 |

4 | 9MB4 |16 | 65 21 | 311B6.6,5250 4 147 | SB16.63 150 |
J5H|s |a 16 | 130 - | 48 [ ImB1063 160
R P ~N |2 |49 | ouBio63 180 |
250 b e 4 50 | 30B1063270
L% \ 51 | 31B16-120-90
00 7 1722 [ 30B10 12060
160 d o 5 SERET AR
~e e Bl
ot 18 s NN N : oI
o NN T \ g Empe
80 - N : ! 59 | I1B12 160-140 1
85 N T 60 [30BI2210-25 |
MEIN ?‘i, ) £ 61 | ILBIZ210-
50 62 | 3mB121085
\ I~ ? 63 | 3MB12-210-148

40 64| 31B12-285.30

1] I~ vira 68 mu-mg:o
66_| 3L[B14-120
POt i i N \ Gl e
\ 68 | 3LB16-375-175

20 0\
ol lemEn 4 30 22 | 3[B6-1050 B 3npsaEm

3 |3IB4 |4 4 23 | uss 34 30P82E-100
oy |19 _131B4 (4 70 24 :uu::: _asr}:;%_ 225100 |
O FW 3086 |4 9 25 | 31(B6-10-110 25150

I [5TB% |4 1258 | |25 | 3610190 37 31B8-25-10xr
83 a{5mpe |4 130 27 | 3uBe101s| [3® - P
4 _E_ -;vgm‘ £ 30 28 | JUB6 10238 : :m-m

: 29 | 3w

25| E3MBE (63 80 | |30 gun:ﬁ: 41 IB8A0-GE

B2 163 85 | 31 ILIBS-16-110 |3 -90
76| (17 | 33 63 95 32 | 31B%16-140 4 31B840-165

A 5 T e D
Q8 f 12546 2 25354 5 65 8 70 12516 20 25 315 40 50 63 80 100 12 750 200 250 35 400 630 00 ,‘}g’

BeiGupaem nentpobextsiii Hacoc DLIB8-40-60, n=3000 06/MuH.
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YpaBHeHus nonobus AJsi LeHTPOOEekKHOTo Hacoca:

g_z.i_(g)z
Q5 n. HY Q
ﬁ, 2
H=aas O
e

2 &
H =5774,10" , 3nas 3aBUCHMOCTb TOCTPOUM KPHBYIO 10100Hs pesknmoB. Touka D

SIBJISIETCSI TOUKOU l'101106l/lﬂ HaHOpHOﬁ XapaKTEpUCTUKH Hacoca ITpH n.
Yacrtora Bpalll€Hus BaJia COCTaBUT:

., nQ@ 3000-54
n=———--

0 8 = 2025 06 /mun

12 Onpeaenenne naBjieHHsi Ha BXOJe B HACOC M3 YCJOBHSI OTCYTCTBHS
KABHTALMH

Ilpy pacuére BONOMPOBOAHBIX CeTell HA MPOYHOCTH HEOOXOAMMO HMCKIIOUYAaTh
BO3MOMKHOCTb KaBUTALMH, JUIS Yero B JI0GOM CeveHMH BCachiBalolIero Tpy6onpososia
AABJICHHE JKUKOCTH JOJDKHO OBITh GOJIbIIIE JABIEHHS HACBIIEHHOTO Mapa: Pr>pPy .-

W3 ypaBuenus bepuyuu:

p2 paTM Qz 1
Blmegs O Ly
AR Snp-Zg( S )

Q? l
Pa:= paTM_<HyCT—m(a2 +AE+ZfM) pPg =

4(10,8-1073)2 (

=30k — e e R O
D425 (3 m+0,052-2-9,81

3
1,5 + 0,021 005 ar 678)) -998-9,81 = 92151,4Ia

I1pu Temneparype 20°C naBieHHe HACHILIEHHOTO napa p,,=2332I1a.

T.x. 92151,4 > 2332, 3HaumT p,, > p,. CiieioBaTe1bHO, yCIOBHE OTCYTCTBUS

KaBUTALlUHU BBITIOJIHAETCS.
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3. METOOUYECKWUE PEKOMEHAOALUU NO
CAMOCTOATEJIbHOMY U3YYEHUIO BOMNMPOCOB

3.1 Cunbl AencTByOLWME B XXUOKOCTHU
[Tpu n3yueHnn Bonpoca HeOOX0AMMO 00OPATUTh BHUMAHHUE HA CIEAYIOIINE BOTIPOCHI.

1. MaccoBble ¥ TOBEPXHOCTHBIE CHJIBL.
2. 'mppocraTuyeckoe AaBJIEHUE U €TO CBOMCTBA.

3.2 O6ume 3aKOHbI M YPABHEHUSI THAPOCTATHKH
[Tpu n3yueHnn Bompoca HEOOXOIUMO 00OPATUTh BHUMAHKE Ha CIICTYIOIIUE BOIIPOCHIL.

1. Tuddepennmansablie ypaBHeHUS Dilyiepa U UX HHTETPAIIBL.
2. JlaBieHHe >KUAKOCTH HA OKPYXKAIOIUE €€ CTEHKH, SIOPhI JABJICHHUSL.

3.3 OCHOBbI KWUHEMATUKU U AUHAMUKU XNOKOCTEN
HpI/I HN3YUCHUHA BOIIPOCA HeO6XO,I(I/IMO 06paTI/ITB BHUMAaHHC HA CJICAYIOIIUEC BOIIPOCHI.

1. Metoapl onucanus ABMKEHUS KUAKOCTEH U ra30B, MOHATHE O JIUHUSIX U TPYOKax TOKa.

2. XapaKkTepUCTUKH [TOTOKA.

3. O6mas uHTerpanbHas Gopma ypaBHEHHH KOJMYECTBa ABM)KCHHUS U MOMEHTA KOJMYECTBa
JIIBYOKCHMUS.

4, PexxriMbl TedeHUs KUAKOCTH. Du3ndeckuil cMbIC unciia PeliHoinsica.

3.4 OgHOMepHbIe NOTOKMU

HpI/I HN3YUCHUH BOIIPOCA HeO6XO,[[I/IMO O6paTI/ITI> BHUMAHHEC HA CJICAYIOIIUC BOIIPOCHI.

1. MectHble TUApPABINYECKHE CONPOTHUBICHUS, OCHOBHAas (GopMyisa. 3aBUCHMOCTb
KO3 HIIMEHTa MECTHOTO CONPOTUBJIEHHUA OT uucaa PeilHonbIca U TeOMETPUUYECKHX
1apamMeTpoB pyciia. BUibl MECTHBIX COIPOTHUBIICHU.

2. lcredeHne )XUAKOCTH U ra3a yepe3 OTBEPCTHUS M HACAIKH.

3. M'unpasnuueckuii ynap B Tpyoax, popmyia XKXyKoBCKOTO.

4. 'mapaBianueckue pacyeT TpyOonpoBOIOB.

3.5 O6beMHble MallUHbI

HpI/I HN3YUCHUH BOIIPOCA HeO6XO,[[I/IMO O6paTI/ITI> BHUMAHHC HA CJICAYIOIIUC BOIIPOCHI.

1. Knaccudukanus 00beMHBIX MAIlIKH.

1. KoHCTpyKIMs ¥ IPUHIUI JeHCTBUS 0OBEMHBIX HACOCOB.

2. OcHOBHBIE TapaMeTpbl: Moj1a4a (pacxon), Harnop, MoIHOCTh, KIT/I.
3. bayianc MOITHOCTH.

3.6 N'maponepenayn n rmapo-nHeBMONpuUBOAbI
HpI/I I/ISy‘-ICHI/II/I Bonpoca HCO6XO,Z[I/IMO 06paTI/ITL BHHUMAHHUC HaA CJIC,ZLYIOH_II/IC BOHpOCBI.

1. [IpuHuun aefcTBUs ruaponepeaay.

2. OCHOBHBIE CBEJICHUSI 0 00bEMHOM THAPOIIPUBOJIE.
3. [IpuHuuMn neicTBUS U XapaKTEPUCTUKU
4.0OCHOBHBIE JIEMEHTHI THIPOTIPUBOIOB.
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5. BcmomorarenbpHbI€ 371€MEHTHI THAPOIIPHUBOIOB.
4. METOAUYECKHUE PEKOMEH/JAIIUA

1O HOAT'OTOBKE K 3AHATUAM

4.1 JIabopaTtopHuasi padora Nel «HM3yuyenue pusudecKux CBOMCTB KHIAKOCTH»
HpI/I IIOATOTOBKH K 3aHATHUIO H€06XOI[I/IMO 06paTI/ITB BHUMAaHHUC Ha CJICAYIONIUC MOMCHTEI.

1.Yrto Takoe miotHOCTh. Ennnuiia naMepenus miaoTHoCTH. PakTophl, BIUSIONINE Ha U3MEHEHUE
IUIOTHOCTHU KHUJIKOCTH.

2. Yto Ha3bIBaeTCs BSA3KOCTHIO. KakuMu mapamerpaMu xapakTepusyeTcsl BA3KOCTb KHUJIKocTH. 1
(baxTopsl, BIUAIONINE HA €€ N3MEHEHUE.

3.Jns gero cinyxut nmpudop Apeometp. st uero npeaHasHadeH npudop Buckozumerp.

4.YT1o0 Takoe MOBEpXHOCTHOE HaTsKeHUe. Pacckaxkute npunnun padotsl CTagarMoMeTpoM.
5.YUto nmoka3siBaeT KOAPHUIUEHT 00BEMHOTO CIKATHS.

6.Yto nokaspiBaeT KOAQPUIUEHT TEMIIEPATYPHOI'O PACILIUPEHHUS.

7. Kak BIUAIOT Ha TUIPaBINYECKUH pacyeT (pu3nuecKkre CBONCTBA KUIKOCTH.

4.2 JlabopatopHas padora Ne2 «Onpeaenenue pes:kuMMOB IBHKEHUS KHIKOCTH»
HpI/I IIOATOTOBKH K 3aHATUIO HGO6XOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOINEC MOMCHTEI.

1.YT0 Takoe ruapOCTaTHIECKOe IaBICHUE.

2. Kak knmaccuuuupyroTcst mpruOOpsI AJ1si H3MEPEHHsI THIPOCTATUIECKOTO IaBICHUS.

3.HazoBuTe CcymecTByromume BUIbI JaBICHHS, KaK OHH OIPEICIISIOTCS.

4. KaxoBo ycTpOMCTBO M MPUHIUI JAEUCTBUS KUIKOCTHBIX U MEXaHUYECKUX IIPUOOPOB.

5.HazoBuTE OCHOBHBIC XapaKTEPUCTUKU MPUOOPOB AT U3MEPEHHS TUAPOCTaTHYECKOTO
JIABIICHUS.

6. Kakoit u3 nmpuOGOpOB MO3BOJIAET OTCUMUTHIBATh H3OBITOYHOE MAaBICHHE C OObLICH
TOYHOCTBIO M TTOYEMY.

7. CnencTBHst OCHOBHOTO YpaBHEHHUS THPOCTATUKH.

8. OCHOBHOMH 3aKOH TUJPOCTaTHKH.

4.3 JlaGopaTopuas padora Ne3 «WiumocTpanusi ypaBHeHusi bepuysan»
ITpy mOArOTOBKM K 3aHATHIO HEOOXOMMO 0OpaTUTh BHUMAHUE HA CIEAYIOLINE MOMEHTHI.

1. Yro takoe rugpocraTuueckuid Hanop. 1 xak oH onpenensercs.

2. 'eomeTpuueckas U SHEpreTuyecKass HHTepIpeTalus OCHOBHOTo ypaBHeHus J{.bepHymn.

3. YpaBuenue Jl.bepHynnu Uit naeanbHON U peaabHOM KUAKOCTH.

4.Yto Takoe CKOpocTHOM Hamop. W Kak OH ompenensercs.

5.1enp m1abopaTOpPHOTO UCCIIECAOBAHHUS .

6.UTo Takoe MOIIHOCTh MOTOKA. M kak oH ompenensiercs.

7. IloueMy naBiieHHE Ha y4acTKax TPyOOIPOBOIa MMEIOLINX Pa3IMYHOE CeUeHHE HEOJMHAKOBO.
Yem 310 00BsACHSETCS.

8. [Tokaxkure Ha rpaduKe MOTEPU SHEPTUH MEXK]TYy CEUCHUSIMH.

9. ®uznueckuii cMbich ypaBHenus J1.beprymm.

4.4 JIaboparopHasi padora Ned «Omnpenesienue k03¢ PUIIHeHTa TMAPABIUYECKOT0 TPEHUD)

HpI/I IIOATIOTOBKH K 3aHSATHUIO HGO6XOI[I/IMO 06paTI/ITI) BHUMAaHHEC Ha CICAYIOIMNE MOMCHTEIL.
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1. Bunbl noteps Hamopa.

2. [Torepu B TEXHUUECKUX TTIAJKUX M IIEPOXOBATHIX TPyOax.

3. Bnousier nmu u3MeHeHue nuaMerpa TpyObl Ha MOTEPH HAIlopa IMPU MOCTOSHHOM Pacxoe
AKUJKOCTH.

4. Kak omnpenensorcs NoTepy HAopa 1o JJIHE.

5. KoaddutmeHT rugpaBIndeckoro TpeHUs, OT Yero 3aBUCUT €Tro 3HaUYCHUE.

6. UTo o3HayaeT KBaJpaTU4Has 00JaCTh COPOTUBIICHHUS.

7. FI/II[paBHI/I‘IeCKOe COIMPOTUBJICHHUE 3TO. Ha xakue BUABI ACTIATCA THAPABIMYCCKUC
COIPOTHUBIICHUSI.

8. @aKTOpBI BIUSIOLINE HAa THIPABINYECKOE COIIPOTUBIICHUE.

9. Kakue TpyObl UMEIOT HAUMEHBIIIYIO a0CONIOTHYIO IIIEPOXOBATOCTb.

4.5 JlabopatopHas padora Ned «Oco0eHHOCTH KOHCTPYKIMH H IKCILTIyaTalllu,
ANHAMMYECKHX HACOCOB»

HpI/I IIOAIrOTOBKH K 3aHSATHUIO HGO6XOI{I/IMO O6paTI/ITB BHUMAHHC Ha CICAYIOINEC MOMCHTEI.

1.Llens 1a00paTOPHOTO UCCIIETIOBAHUSL.

2. Tumel COBPCMCHHBIX TUHAMHWYCCKUX HACOCOB.

3.I1puHumn n1eiicTBUS HEHTPOOEKHBIX HACOCOB.

4.Paboyast xapaKTepUCTHKa HEHTPOOESKHOTO HACOCA.

5.I1puHnun neicTBUS 0CeBBIX HacocoB. [IpenmyIecTBa 1 HETOCTATKH OCEBBIX HACOCOB.

6. Buxpesble Hacochl. Ux xapakTepuctuku. [IpenmyiiiecTBa 1 He1OCTaTKU BUXPEBBIX
HacOCOB.

7. Ans yero ycraHaBIMBAETCS BBINPABIISIIONINAN anmapaT Ha OCEBOM HACOC.



