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¢ HAYYUTHCA pCIIaTb TUAPABIMYCCKUC 3aJa4 NPUMCHUTCIBHO K Pa3JIMYHBIM 3JICMCHTAM TPAHCIIOPTHOTO

MallluHOCTPOCHMU A,

1. HEJIX OCBOEHUA JUCHUIIJIMHBI

l[ eAMU 0C60€HUA NUCHUIIIINHBI «Mexanuka KHUIAKOCTHU U Tra3a» ABJAKOTCA OCBOCHUC CTYACHTaMU
TCOPCTUICCKHUX OCHOB MCXaHHUKN )KHHKOCTCﬁ U Ira30B, UCITIOJIB30BaHHUC OCHOBHBIX 3aKOHOB IBHMXXCHUA KU KO-
CTel W ra3oB IpHU pa3pabOTKe HOBBIX TPAHCIIOPTHBIX MPOIECCOB, MOTYYEHUE MPAKTHUYECKUX HABBIKOB IO HC-
[IOJIb30BAHUIO THIPABINYECKUX YCTPOUCTB B UHKEHEPHOU IIPAKTHUKE.

3aoauamu u3zyuenus OUCYUNIUHBL SIBIISIOTCS:
¢ MUBYUYUTH TCOPCTUYCCKHUEC OCHOBbBI MCXaHUKU )KHHKOCTCﬁ U ra3oB,

® U3yYWUTh IPUHLHUI ACHCTBUS THIPOMALLINH, THAPOAIIAPATYPhl U TUAPOIPUBOIOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Juctumunaa b1.B.08 «MexaHuKa )KUIKOCTH U ra3a OTHOCUTCS K 4acTH, (GOpMUPYEMOil ydacTHUKaMU
00pazoBaTeNbHBIX OTHOIICHUH.
[IpepexkBu3nTH qUCHUIUIMHBL: «MaTeMatuka», «PU3uka», « XUMU».

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Tnanupyemble pe3yiabTaThl 00y4eHHs 0 TUCIUITIIMHE, COOTHECEHHBIE C TUTAHUPYEMbBIMH pe3yJIbTaTaMu

ocsoenus OINOII:
[Imanupyemsbie pe3yibTaTbl 00yUeHHs O AUCHHUILIHHE
dopmupyembie py' pesy. y 8 > HauMeHOBaHMe
KOMTIETEHIIN U B COOTBCTCTBHUM C HHAMKATOPOM NOCTHKCHMS KOMICTCHLUMU OLICHOYHOTO
(xom, comeprkaHue WNnauxaTtop 1ocTuKEHHUsI KOMIETEHIUU PesynbraTel 00y4eHHs cpesicTBa
KOMIIETEHIIMH) (xoz, coaepKaHue MHAUKATOPa) MO0 JUCHHUIIIINHE

[1K-2. CriocoOeH BEI-
MTOJTHATH Pa0OTHI 110
pa3paboTKe TeXHUYE-
CKUX pEIICHUH 3Jie-
MEHTOB U y3JIOB CH-
CTEM OTOIIEHHUS, BEH-
THISALUU U KOHIULIHO-
HUPOBaHUS BO3/AyXa

[1K-2.1. 3naer TpeboBaHnsI HOPMATHB-
HBIX IPAaBOBBIX aKTOB, HOPMAaTHBHO-TEX-
HUYECKHUX JOKYMEHTOB K COCTaBy U MO-
PAAKY BBLAAYHM MCXOIHO-Pa3pEIINTENIBHON
JOKYMEHTAIlUH Ha TIPOEKTHPOBAaHUE CH-
CTeM BHYTPEHHETO TEIJIOCHA0KEHHS,
OTOIUIEHUS], BEHTUIISALMH, KOHAUIMOHUPO-
BaHHUA BO3/yXa, BO3AYLIHOIO OTOIJICHMUS,
MPOTUBOIBIMHOMN BEHTUIISLMNH. ..

[1K-2.2. YMmeer oCyLIEeCTBIISATE U 000CHO-
BBIBaTh BHIOOP THIIOBBIX MIPOEKTHBIX pe-
LIEHUH AJIEMEHTOB U y3JI0B CUCTEM BHYT-
PEHHEr0 TEIUIOCHAOKEHHU S, OTOILUICHHS,
BEHTWIALIMH, KOHTUIIMOHUPOBAHUS BO3-
JyXa, BO3yIIHOTO OTOIUIEHUS, TPOTHUBO-
JTBIMHOM BEHTUIISILIMY. . .

I1IK-2.3. BiaageeT aHaIN30M TUIIOBBIX
MIPOEKTHBIX PELICHUI 3JIEMEHTOB U Y3JIOB
CHCTEM BHYTPEHHETO TEIUIOCHAOXKEHN S,
OTOIUIEHUS1, BEHTUIISALMH, KOHAUIMOHUPO-
BaHHUA BO3/yXa, BO3AYLIHOIO OTOIJICHMUS,
MIPOTUBOBIMHOM BEHTUJISLMM, pa3pa-
00TKa BapHaHTOB TEXHHUUYECKHUX PEIICHUN
3JIEMEHTOB U y3JI0B CUCTEM BHYTPEHHETO
TEIIOCHA0XKEHHU S, OTOTUICHHSI, BEHTUIISI-
U1, KOHOIUIMOHUPOBAHUS BO3/LyXa, BO3-
JOYLIHOT'O OTOIUIEHUS, TPOTUBOABIMHOMN
BEHTWISILIUY. . .

3naem METOIVKH pac-
YeTa pacrpeneeHHs
CKOpOCTEH U TUIpPaBIH-
YECKUX COMPOTUBICHUN
MpH TaMUHAPHOM U TYp-
OyJIGHTHOM pEeXUMax
JBIDKEHUS B TpyOax.
Ymeem npoextupoBarts
mpHUOOPBI, YCTPOKCTBA U
MPUCTIOCOOICHUS IS
W3MEpPEHUS TaBJICHHUS,
CKOPOCTH M pacxoja
XKHUJIKOCTH U Ta3a;
Bnraoeem metonukamu
MPOEKTUPOBAHUSI THIAPO-
JUHAMHUYECKHX CHCTEM.

PeliTHHT-KOH-
TPOIH

TecTrl

3auer




4. OFBEM U CTPYKTYPA JUCHUIIJINHBI

OO0mast TpyA0eMKOCTh AUCHUTIIMHBI COCTABISET 2 3a4eTHHIE SIMHUIIBI, 72 Jaca.

TemaTuueckuii mjiaH
dpopma 00yueHus — ouHast

KonrakrHas pabora
oOyJarormmxcs
§ C e JarOrMYeCKUM 3 ®opMBI TEKYIIEro
3 pabOTHHKOM E KOHTPOJIS
£ = o = YCIIEBaEMOCTH,
No | HammeHOBaHHE TeM W/WIH Pa3lEioB/TeM | § 5 o 2 . = 2 tbopma
n/m M CIAILINHEI z = = | B x| B | 0 X e's P Ny
O 5 S| eS| 52| =288 Q & HPOMEIKy TOUHOM
& 25§ S §EE = aTTeCTaIuu
as s | EF|las|SE & S
Sl1E8|8 el ak’ © (no cemecmpam)
S, S ST
= = =
1 |Tmmpocraruka 31 14 |4 4 1 6
2 |OCHOBBI KHHEMATUKH KUAKOCTH U ra3a PeliTunr-
3 5-8 | 4 - 1 6
KOHTpousb Ne |
3  |M'apponvHaMuKa KUIKOCTH U rasa PeliTunr-
b 3912 | 4 4 1 6
KOHTpoJsb Ne 2
4 |OCHOBBI TEOPHHU THAPABINYECKHUX CO-
PUH THAP 3 [13-14] 2 6 1 6
MPOTHUBIICHUI
5 |HMcTeueHue sKUIKOCTH 3 115-16] 2 4 1 6
6 |[mapaBnuuecKue MaIIHBI PeliTunr-
3 117-18| 2 — 1 6
KOHTposb Ne 3
Bcero 3a 4 cemectp 18 18 6 36 3auer ¢ oLeHKOM
Hannuue B qucrinmnmnae KIT/KP —
HToro no qucuuInHe 18 18 6 36 3adeT ¢ OLlEHKOH
TemaTuueckuii njiaH
¢opma 00yueHus1 — 04HO-320YHASA
KonrakrHas pabora
oOyJarormxcs
§ C [e1arOru4ecKuM g @opMBI TEKYLIETO
3 pabOTHUKOM E KOHTPOJIS
3 = o 5 YCIIEBaEMOCTH,
No | HammeHOBaHHE TeM W/WIH Pa3leioB/TeM | § 8 o 2 . = 8 tbopma
= 2 = <
n/m U CIIATIIMHEI 8 E =!8 = £ E % § E § g S —
) S E5|58| €5 = aTTeCTalNn
as s | EF|las|SE & S
El£8|8a 28 (no cemecmpam)
S, S ST
= = =
1 |Tmopocrartuka 30 14 |1 1 1 11
2 |OcHOBBI KHHEMATUKH KUAKOCTH U ra3a PetiTunr-
3 5-8 1 - 1 11
KOHTpoJsb Ne |
3  |M'apponvHaMuKa KUIKOCTH U rasa PeliTunr-
b 3 | 9-12 |05 1 1 11
KOHTpoJsb Ne 2
4 HOBBI TEOPUU THAPABINYECKUX CO-
Ocro PHH THIp 3 |13-14 (0,5 I | 11
MPOTHUBIICHUI
5 |HcreueHue ;KUAKOCTH 3 115-16]0,5 1 1 10
6 |['uppaBinyeckre MauHbI PeliTunr-
b 3 [17-18 0,5 - 1 10
KOHTposb Ne 3
Bcero 3a 4 cemecTp 4 4 6 64 3auer ¢ oneHKOM
Hannuue B qucrinnmnnae KIT/KP —
HMroro mo qucuumnjinae 4 4 6 64 3adeT ¢ OLEHKOH
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Couepmaﬂne JEeKINOHHBIX 3aHATHH 0 JUCHUILIHHE

Tema 1. I'mapocratuka.
[Tpenmer MeXaHUKH KUAKOCTH U ra3za. OCHOBHbIE (PM3NYECKHUE CBOMCTBA KHUJIKOCTEH M ra30B. CHIIBL,

,Z[CﬁCTByIOH.IHC B XKXHMJKOCTAX U rasax. OGH_II/IG 3aKOHBI U1 YPABHCHUS paBHOBCCHUA KUAKOCTHU U I'a3a.

Tema 2. OCHOBBI KHHEMATHUKHU KUAKOCTH U rasa.
[IpuBOaSTCS OCHOBHBIE KHHEMATUYECKUE XapPAKTEPUCTUKU MOTOKOB KHUIKOCTH U raza.

Tema 3. ['mapoarHaMuUKa KUJKOCTH U Ta3a.
JluHaMuKa BSI3KOM M HEBS3KOM KMIKOCTU. YpaBHEHHE SHEPTUM B MHTErpalibHOU (opme i Crxumae-

MBIX U HEC)KUMAEMBIX KUIKOCTEN. PeXKUMBI IBVKEHUS )KUJIKOCTEN U ra30B.

—

N

Tema 4. OcHOBBI TEOpUHU THIPABIUYECKUX COIIPOTHBIICHUM.
Pacder noteps gaBneHus B TpyOONPOBOAAX MPH JBUKECHUH KUIAKOCTH.

Tema S. Mcreuenue KuIKOCTH.
Hcreuenune KUIKOCTEN U Ia30B U3 OTBEPCTUIM U HACAKOB IIPU IIOCTOSSHHOM U IIEPEMEHHOM HAaIlOpax.

Tema 6. I'uapaBiarueckre MalIvHbI.
[Tpunun paboThl ¥ XapaKTEPUCTUKH LIEHTPOOESKHOTO HAcOCa.

Coaepxanue J1adOpaTOPHBIX PadoT MO IMCHUILVINHE

Ne Ne Kon-Bo
HanmenoBanue pasaena, TeMbl
n/m | paszmena 4acoB
1 1 [TpuGops! A7t U3MEPEHUS JaBJICHUS 2
2 1 PesxuMbl ABIDKEHUS dKUIKOCTH 2
3 3 VYpasuenue bepnyinu 4
4 4 Ilorepu Hamnopa 1o auuHe 2
5 4 ITorepu Hamopa B MECTHBIX COITPOTHUBIICHUSX 2
6 4 [Torepu Hanopa Ha nuadparme 2
7 5 Hcreuenune KuUIKOCTH U3 OTBEPCTUI U HACAIKOB 2
8 5 HcnpiTanus eHTpoOSKHOTO Hacoca 2

5. OLEHOYHBIE CPEJCTBA JIJISI TEKYIIETO KOHTPO.JISI YCIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTAIIU IIO0 UTOT'AM OCBOEHHSI M CIUTIJIMHBI
U YYEBHO-METO/IUYECKOE OBECHEYEHUE CAMOCTOSITEJIBHOM PABOTHI
CTYJIEHTOB

5.1. Tekyuiuii KOHTPOJIb yCII€BAEMOCTH
OneHuBaOUMMHI CPEACTBAMMU JUIsSl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH SBJIIOTCS PEUTUHI-KOHTPOJIN.

Peiimune-konmpone Ne 1

IlepBoe n BTOpo€ CBOMCTBA THIPOCTATHUECKOTO AABJICHUS.

AGcomoTHOE, N30BITOYHOE M BAKYYMMETPUYECKOE JIaBJICHHUE.

OnpenenuTh CHITy CyMMapHOTO JaBJICHHUS Ha MOITyCepruuecKre KPBILIKHU, 3aKPhIBAIOIINE OTBEPCTHE JHA-
meTpoMm d = 0,4 M, ecnu TiIyOMHA IOTPYKEHUS LIeHTpa pesepByapa H =3 m, h =2 M.

OMIopel THAPOCTATUYECKOTO IABICHUS.

IIpe30MeTpHuecKas BbICOTA, IPUBECHHAS IbE30METPUYUECKAsl BHICOTA, HAIIOP.

[unuHApUYeCKHid COCY/ 3al0JIHEH BOJIOW, HAXOASMIICHCS O] N30BITOYHBIM JIaBICHUEM, XapaKTepH3ye-
MBIM TIOKa3aHHUEM Ibe3oMmeTpa /1 = 5 M. HipkHee qHuINE cocyna IIIOcKoe, BepxHee umeer (hopmy Hoiy-
cdepsl. OnpeaenuTs CUITy, OTPHIBAIOLIYIO0 BEpXHEE JHUIIE OT IUIMHIPUIECKOIN YacTh, U CUIy, pa3pbiBa-
0Ly IO UJIMHIPUYECKYIO YaCTh cocya o obpasyromei (Py, P)), ecnu quamerp cocyga D =2 M, H=3 M.

4
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10.
11.

12.

13.
14.

15.

16.

17.

18.
19.

20.

21

26.
27.

N —

Nownkw

11

14.

Juddepenunanbabie ypaBHEHHSI pAaBHOBECHS KUAKOCTH.

Bsi3kocTs xuakoctu. JJuHamuueckas BSI3KOCTh, €AMHUIIBI U3MEPEHMSI B3KOCTH.

BepTukanpHbIl IIUT TeperopaxuBaeT KaHa MNPSIMOYTOJBHOTO ceueHHs. [JyOMHAa BOABI B KaHaje
H=1,5 M, mupuna kanasna B =2 M. OnpeaenuTs NOJIHOE JABIECHHUE BOJBI HAa IIUT U HATU TOYKY MPHIIO-
JKEHUs PaBHOJCUCTBYIOLIEH CUIIBI JABICHUS.

Cunbl, JEMCTBYIOLIUE B )KUIKOCTH.

Omnpenenuthb cuily, JEHCTBYIONIYIO Ha OOJITHI KPBIIKK 0aka, €Cii oKa3aHue MaHoMeTpa py = 2 Mlla, a
YTOJI HaKJIOHa KpbIIIKU o = 45°. B ceuennu 6ak umeet opmy KBajpara co CTopoHoit a = 200 M.

Cuna naBineHUs )KUIKOCTH Ha KPUBOJIMHEWHYIO IIOBEPXHOCTD.

[TpuBenennoe muddepeHraIbLHOE ypaBHeHHE Ditepa.

[unuHapuYecKuit cocy 1, 3aI0THEHHBIHN )KUAKOCTBIO Ha TIyOHHY /1, BpalaeTcsi BOKPYT BEPTUKAIBHOM OCH
C TIOCTOSIHHOM YTJIOBOM CKOpPOCThbIO. ONpenenuTh 4YacTOTy BpalllEeHUS COCYAd, €CJIH €ro JuameTp
d =30 cm, a Bercota H = 60 cMm.

[ToBEpXHOCTHBIE CUJIBL.

OnpenennuTh NOKa3aHUsI MAHOMETPA, €CIU K IITOKY MOpIIHA npuioxeHa cuia = 0,1 kH, ero nuamerp
d =100 MM, BbIcoTa H = 1,5 M, mI0THOCTH KuaKocTH p = 800 Kr/m>,

IToBepXHOCTH YpOBHS. YpaBHEHHE IOBEPXHOCTH YPOBHSI MPU BPAIIEHUH COCYyJa C SKMJIKOCTBIO BOKPYT
CBOEH BEPTUKAIBHON OCH C ITOCTOSIHHOW YIJIOBOM CKOPOCTBIO.

I'opu3oHTanbpHas COCTaBIIAIONIAs CUIIbI JaBICHUS AKUAKOCTH HA KPUBOJIMHENHYIO TOBEPXHOCTb.
Onpenennuth NaBICHHE B XapaKTEPHBIX TOYKAX U CyYMMAapHYIO CHUJIy JaBJIEHMsI KakK paclpeAcieHHYIO
Harpy3Ky Ha CTEHKY.

3axoH HproTOHA A7151 BA3KOM KUAKOCTH.

. BepTukanbHas cocTaBioIas CUIbI JaBICHUS KUIAKOCTH HA KPUBOJIMHEWHYIO [IOBEPXHOCTb.
22.
23.
24.
25.

I'mapocratnueckoe AasneHue. Exunuiisl usmepenus nasinenus. [IpuOopsl, u3Mepsioiiye JaBieHHe.
®u3nuecKue CBOMCTBA KUIKOCTH.

VYpaBHeHue Dilniepa.

BepTukanbHbIl IIUT HEperopakvBaeT KaHal MPSAMOYTOJbHOrO cedeHus. [nmyOuMHa BOIBI B KaHaje
H=1,5M, mupuHa ka"ana B =2 M. OnpenenauTs N0JIHOE JaBICHUE BOJBI O IIUT U HAWTU TOYKY IPHIIO-
JKEHUsl PaBHOJCUCTBYIOLIEH CUIIBI JABICHUS.

OcCHOBHOE ypaBHEHUE THPOCTATHKH.

Omnpenenenne MECTONONOKEHUS LIEHTPa 1aBIEHUSL.

Peiimune-xkonmpons Ne 2

Buel 1BUKeHUS )KUIKOCTH.

BbruncnuTe ruipaBIndeckuil painyc ¥ CMOUYEHHBIN MepuMeTp Uit TpyObl, 3aJIMTONW BOJOH, TMAMETPOM
100 mm.

JIunus Toka. DnemeHTapHas cTpyiika. CBOICTBa 371EMEHTApHON CTPYHKH.

Kak 3aBucAT moTepu 3HEepruu (Harmopa) OT CKOPOCTH MPH JAMUHAPHOM U TYpOyJIEHTHOM pexumax?

Kak Mensiercs qaBneHue mo JuyinHe TpyObl, €CIM HAIlOpHAast JIMHUS MapajuiebHa ocu?

JKuBoe ceuenue, pacxo KUIAKOCTH, CPEAHSISI CKOPOCTh, CMOUEHHBIN IEPUMETP, TUAPABINYECKUM pasnyc.
UYewm otnmyaercs ypaBHeHUE bepHy I Ui 31EMEHTapHOM CTPYHKH UICaIbHOU KUIKOCTH OT YPaBHEHUS
beprymnu 11 3n1eMEHTapHON CTPYHKH pealbHOM XKUAKOCTU? 3alUILIUTE 3TH yPAaBHEHUSI.

ITo Tpy6e muamerpom 100 Mm u amuno# 50 M npotekaet Boaa. Pacxoxa Boas! 20 11/c, K03hGUIIMEHT THI-
paBimyeckoro Tperus A = 0,032, nmokazanus maHomerpa M = 60 klla. OnpenenuTs Moka3zaHusI MaHO-
MeTpa Mz, yCTaHOBJICHHOTO B KOHIIE TPYOBI.

YpaBHEHHE HEPA3PBIBHOCTH JJIS SJIEMEHTAPHOU CTPYUKHU.

. KakoBa cTpykTypa notoka npu TypOyJIEeHTHOM peXHUMe IBWKEeHUs )KuaKocTH? Kakue TpyObl Ha3pIBatOTCS

TUApPaBJIAYCCKU INIAAKUMU, a KAKHUC — H_IepOXOBaTBIMI/I?

. YpaBHEHUE HEPa3pbIBHOCTH IS IIOTOKA JKUIKOCTH.
12.
13.

Kakoii pexxum cymiectByet B Tpyoe auamerpoM d, ecinu Re = 500, Re = 500007

Kak n3menstorces morepu Harmopa u K03()(GUIIMEHT A B THAPABINYECKU TTIAJAKUX TpyOax U B 30HE KBaJpa-
TUYHOTO CONPOTUBIICHUS C YBEIMUYCHHEM BA3KOCTH KUAKOCTH?

YpaBHEHNE IBUKEHUS UACATBHON KUIKOCTH.



15.

16.
17.

18.
19.

20.
21.
22.

23.
24.

25.
26.

27.
28.
29.
30.

31.
32.
33.
34.

il

0

Ot xakux (akTOpOB U KaK 3aBUCST IMOTEPH HAIopa, K03((GUIIMEHT A P JIAMUHAPHOM U TYpOYJICHTHOM
pexuMax ABUKEHUS?

YpaBHeHue bepHyium s aeMeHTapHOU CTPYUKHU UACAIBHON KUIKOCTH.

OmnpenenuTh MOTEpU HAIopa MO JJIMHE A CcTalbHOro TpyOompoBoaa amuuHoi /= 500 M, d = 100 mm,
A=0,033, 0 =10 x/c.

DHepreTuyeckas CylUIHOCTb ypaBHEHUs bepHyun.

Uro Takoe mbe3oMeTpuUecKas U HaropHas JHUHUA? UTO Takoe MbE30METPUYECKUM U TMAPABIMYECKUN
YKJIOH?

OmnpenenuTh peKuM JIBHKEHHUS BOJIBI IO TpyOompoBoay auameTpoM d = 10 mm.

YpaBHeHue bepHyium 115 2JIeMEHTapHON CTPYHUKH PeaIbHOM KUIKOCTH.

MoryT 11 ocTaBaTbcs NOCTOSIHHBIMU (YBEIMUUBATHCS, yMEHBILIATHCS ) BIOJIb TEUEHUS [TbE30METPUUECKUI
U TUIPOJMHAMHYECKUN HAIIOPhI NP ABMKEHUU MOTOKA BA3KOW HKUAKOCTU?

I'eomeTprueckas CylmHOCTb ypaBHEHUs bepHyiuu.

ITo ropu3oHTaNBHOMN TPYOE MEPEMEHHOT0 ceueHus mpoTekaeT Boaa. Pacxon Boasr Q = 50 n/c, di = 75 mwm,
d> =250 mm, d3 = 100 mMm. OripesieIuTh CKOPOCTh IBUKEHUS KUAKOCTH B KaXKJIOM CEUCHHUU U PEXKHUM Te-
YEHMUSL.

VYpaBHeHue bepHyiuM 171 OTOKa pealbHOM JKUIKOCTH.

ITo HaknoHHOI TpyOe nBMxeTcs Bona. Pacxon Boast Q =1 1/c, d = 15 MM, noka3aHue npe3omerpa B 1-m
ceueHHH — hp1 = 100 MM, BO 2-M ceueHUH — Ay = 85 MM, z1 = 50 MM. OnpenenuTh Nbe30METPUIECKUNA 1
TUIPaBIMYECKUN HAOPbl, TOTEPU HAIlopa 1o JUIMHe. [IocTponTh HallOpHYIO U MbE30METPUUECKYIO JINHUU
pu z2 = 30 MM, / =5 M, A = 0,03.

PexxuMbl IBHKEHUS JKUKOCTH.

3aKoH pacnpeiesieHus1 CKOPOCTEN Npu JJaMUHAapHOM pexkume TeueHus. @opmyna Japen.

TypOyneHTHBIH pexuM TedeHus )KuaKoctu, CTpyKTypa moToKa.

Kakast ynenbHast sHeprus Bcer/ia TOJIbKO YObIBAaeT B/IOJIb MTOTOKA KUIAKOCTH? 3anuiuuTe ypaBHeHue bep-
HYJIIM 17151 TIOTOKA peabHON )KUIKOCTH.

IlonsiTHE OCPENHEHHON CKOPOCTH.

JuddepennnanbHoe ypaBHEHUE TUHUU TOKA.

BepxHsia 1 HWKHSS KpUTHYECKUE CKOpocTH. Yucio PeliHonbaca.

KoapuumeHT rugpaBinyeckoro TpeHus A.

Peiimune-xkonmpons Ne 3

B 6ak, pa3neneHHbIl IeperopoIkoil Ha JBa OTceka, mojaercs Boja B konudyectse O =4 n/c. B nmepero-
poJike Oaka UMeeTCs IUIMHAPUIESCKHI HacaIoK TuaMeTpoM d, anmuHoi 3d. Boaa u3 BToporo otceka uepe3
oTBepcTue d1 mocrynaer B atmocdepy. Onpenenuts BeicoTsl H1 1 Ho ipu d = 50 MM, di = 32 mm.
Omnpenenuth pacxoa BOJBI B TOPU3OHTAIBHOM TpyOe, COeTUHSIONIEH /1Ba pe3epByapa C mapaMeTpamu
di =10 MM, d> =12 mm, /1 = 50 MM, > = 50 MM, ecii BO3BBIIICHHUE BOJIBI HA/I OCBIO TPYOKH B JIEBOM CO-
cyne paBHO /1 = 1,5 M, a B mpaBoMm — /2 = 1,5 M, moka3zanust MaHOMETPOB paBHbl M1 = 2,1 atu M> = 1,2 aT
COOTBETCTBEHHO; BO3BBIIICHUE OCH TPYOKH HAJ TaHHBIM COCYZOM cocTaBiisieT 30 Mm.

OmnpenenuTth pacxoja BOJbI, MPOTEKAIOIIEH 10 TPyOOIPOBOIY, COSTUHSIONIEMY pe3epByapsl A u B, pas-
HOCTB ypOBHei B KoTopbix H = 15 M. B pe3zepByape A moaep:kuBaercst U30bITOYHOE AaBICHHE p = 2,5 aT;
BakyymmeTp C, yCTaHOBIIEHHBIHN Ha cocyze B, mokasbIBaeT peax = 0,5 at. luamerp pesepByapa A D = 5w,
nuametp pesepByapa B —d = 0,3 m. [Totepu Hamopa o Bceii cucreme /iag = 12 M.

OnpenenuTh TOTEpU Hamopa Ha TPEHUE MO JJIMHE BOAONPOBOJA AUaMeTpoM d = 15cM U IHMHOM
/=10 kM, ecniu pacxon Boasl O = 35 n/c.

HcTeueHne BO/IBI U3 3aKPHITOrO BEPTUKAIBLHOIO COCYy/Ia B aTMoc(epy MPOUCXOJUT MPH MOCTOSTHHOM T'€0-
METPUYECKOM Harope # = 3 M uepe3 BHEIIHUN IIMIIMHAPUYECKUI Hacalok nuamerpoM d = 8 cM. Onpene-
JIUTH JaBJICHUE, HEOOX0IMMOE Ha CBOOOIHOM MTOBEPXHOCTH BOJIBI B COCY/I€, YTOOBI pacXo/l MPH UCTEUECHUE
611 paBen 50 /c.

MectHble conpoTuBlieHus. BHe3amHoe pacmmpenue motoka, popmyna bopaa.

Lentpobesxnbie Hacockl. Kimaccudukanus neHTpoOeKHBIX HACOCOB.

[TapannenpHO€E U MOCIIENOBATEIBLHOE COEANHEHNE HACOCOB.

MecTHBIE CONPOTUBIICHUS.

PaboTa 1eHTpoOeKHBIX HACOCOB B CETH.
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PacueT niMHHBIX TPyOOIIPOBOIOB.

PacueT KOpoTKUX TpyOOIIPOBOJIOB.
I'uapaBarueckuil yaap B TpyOOnpoBoiax.
Pacuer razonpoBoI0B HU3KOTO JABJICHUS.
Pacuer ra3zonpoBoI0B BEICOKOT'O JABJICHUS.

5.2. IlpomekyTOUYHAS aTTECTANMS

®u3nuecKue CBOMCTBA KUIKOCTH.

Cunbl, JeMCTBYIONINE HA KUAKOCTb.

CpolicTBa T'HIPOCTATUUECKOTO AABJICHUS.

OCHOBHOE ypaBHEHHUE THPOCTATHKH.

OTHOCHUTENBHBIN ITOKOH KUIKOCTH.

Cuna naBineHus )KUJIKOCTH Ha MJIOCKYIO CTEHKY.

Cuna naBineHUs )KUJIKOCTH Ha KPUBOJIMHEWHYIO IIOBEPXHOCTD.

Bunpl 1BUKeHUS )KUIKOCTH.

Jluaus Toka. TpyOka Toka. DnemenTapHas crpyiika. JKuBoe ceuenue. Pacxon xunkoctu. CpenHsis cKo-
poctb. CMOYeHHBIN nepumeTp. ' napaBnndeckuil paguyc.

YpaBHEHNE IBUKEHUS UACATBHON KUIKOCTH.

YpaBHeHue bepHyium 1 aIeMeHTapHOU CTPYUKHU UACAIBHON KUIKOCTH.
YpaBHeHue bepHyium 115 2JIeMEHTapHON CTPYUKH peabHOM KUIAKOCTH.
VYpaBHeHue bepHyium 17 OTOKA )KUAKOCTH.

I'eomeTprueckas u 3HepreTudecKkas CylHOCTh ypaBHeHUs bepHyun.
I'mppaBinyeckuii ¥ MbE30METPUUYECKUIN YKIIOH.

PesxxuMbl TeueHUs KUIKOCTH.

3aKoH pacnpeesieHusl CKOPOCTEN NPH JIAMUHAPHOM PEKUME.
TypOyneHTHBIH pexXUM TeUSHUS )KUAKOCTH. [ napaBnuyecku raaikue U mepoxoBarbie Tpyobl. OcpenHeH-
Hasl CKOPOCTb.

. Ilorepu Hanopa no anune. @opmyina Jlapcu-Beiicbaxa.

. IloTepu Hamopa B MeCTHBIX conpoTuBieHusix. @opmyna Beiicbaxa.

. Kimaccuduxanus norepb Hanopa.

. Pacuer ruzpaBnndecku JIUHHOTO TpyOOIpoBoa.

. Pacuer BcackiBaromieil TpyObl IEHTPOOEKHOTO Hacoca.

. Pacuer cudonnoro tpybormpoBoja.

. Pacuer TpybonpoBo/a U3 nocinenoBaTeIbHO COSAMHEHHBIX TPYO.

. Pacuer TpyOonpoBo/ia U3 napawuienbHO COEAMHEHHBIX TPYO.

. Kimaccuduxanus neHTpoOeXHbIX HACOCOB.

. IIpuHIMNI AeHCTBUS LEHTPOOEKHOI0 Hacoca.

. XapakTepuUCTUKH LEHTPOOESKHOT O Hacoca.

. IlocnenoBaTensHOE COSMHEHUE LIEHTPOOCKHBIX HACOCOB.

. [TapannenpHOe coelMHEHHE EHTPOOESKHBIX HACOCOB.

5.3. CamocTosTeqbHAs1 padoTa 00y4aronerocs

IIoBepXHOCTHOE HATSHKEHUE.

PacTBopuMOCTb ra30B B KamnelbHBIX )KUIKOCTSX.

AncoOrnus.

MHOrOKOMIIOHEHTHBIE JKUJIKOCTH.

HeHbIOTOHOBCKHE KUJIKOCTH.

JIuaus Toka.

DNeMEeHTbl KHHEMAaTHUKU BUXPEBOTO JBUKEHUS.

Byl MECTHBIX COTPOTUBJIEHHUIA.

KaBuTanmonHble pexxuMbl IBUKEHUS KUIKOCTH.
. cTeuenue )KUIKOCTH Yepe3 MUPOKOe OTBEPCTHE B OOKOBOI CTEHKE.
. Tpy6onpoBoabI CO CTEHKAaMU U3 yIIPYroro Marepuana.
. MeToibl mpe1oTBpaIieHUsl HEraTUBHBIX SBJICHUM TUAPABIMUECKOrO yaapa.
. JIBMKeHMe )KUIKOCTH B O€3HANIOPHBIX TPYOOIIPOBOAAX.



14. JIBr>keHrE HEHbIOTOHOBCKUX YKUJIKOCTEH.
15. JIBr>keHue BSI3KOTUIACTUYHBIX )KUKOCTEH B TpyOax.

®onp oueHouHbIX MaTepranoB (POM) amns mpoBeAeHUs aTTECTaluU YPOBHS C(HOPMUPOBAHHOCTH KOM-
NETeHUIUH 00y4aoUINXCs MO0 AUCHUILTHHE 0(OPMIIIETCS OTIEIBHBIM JOKYMEHTOM.

6. YHEBHO-METOINYECKOE U THOOPMALIMOHHOE OBECIIEYHEHUE JUCIHUIIJINHBI

6.1. Kuuroooecne4eHHOCTh

HaumenoBanue JINTCPATYphI: aBTOP, HA3BAHUC,
BU/J U3JaHWA, U31aTCIILCTBO

T'ox u3-
aHUsA

KHUT'OOBECTIEYEHHOCTD

KomuaectBo
9K3EeMILIS-
POB U3JaHUI
B OnOIMO-
Texke Bal'Y B
COOTBET-
CTBHUH C
dI'oC BO

Hannume B anexrponHoii 6nbmrorexe Bnl'yY

1

2

3

OcHOBHas JMTEpaTypa

1. Tuprunos A.Jl. MexaHuka ®%UAKOCTU U Ta3a
(ruppasiuka): yaeOHuk. — M.: Ungpa-M. —
704 c. 978-5-16-013367-6.

2018

http://znanium.com/catalog/product/926430

2. lrepenmuxt J.B. 'mapasiuka: yaeOHUK. —
M.: JIanb. — 656 c. 978-5-8114-1892-3.

2015

1 (2005)

https://e.Janbook.com/book/64346

3. Kpectun E.A., Kpectun U.E. 3agaunnk no
THJIPABINKE C IIPHMEPAaMH PacueToB: yued. moco-
6ue. — CII6: Jlanb. — 320 c. 978-5-8114-1655-4.

2018

https://e.lanbook.com/book/98240

4. 3yiikoB A.JI. I'mapasnuka: B 2 T. T. 1: OcHOBBI
MEXaHMKHU KUAKOCTH: yaeOHuk. — M.: MUCH-
MI'CY. - 519 c. 978-5-7264-1664-9.

2017

http://www.studentlibrary.ru/book/ISBN9785
726416649.html

JloTosHUTEIbHAS IUTEPATYPA

1. [e#inmak A.A. I'mapaBianuKa U TUAPOITHEBMO-
puBoj. OCHOBBI MEXaHUKH KUAKOCTH U Ta3a:
yuebnuk. — M.: Uadpa-M. — 272 c. 978-5-16-

011848-2.

2019

http://znanium.com/catalog/product/1000106

2. FOnaeB B.®. 'mapasnuka: y4eo. mocodue. —
M.: Un¢pa-M. — 301 c. 978-5-16-012476-6.

2018

http://znanium.com/catalog/product/967866

3. UcaeB A.Il., KoxxeBauukoBa H.I'., Emun A.B.
I'mppasnuka: yued. mocobue. — M.: Mudpa-M. —
420 c. 978-5-16-009983-5.

2018

http://znanium.com/catalog/product/937454

4. CazanoB U.U., Cxuptnamze A.I'., UBanos B.1.
I'mnpasnuka: yuebnuk. — M.: Mndpa-M. — 320 c.
978-5-906818-77-5.

2017

http://znanium.com/catalog/product/601869

5. Yxun B.B. 'mapaBnuueckue MaliHblL.
Hacocbl, BeHTHIIATOPBI, KOMIIPECCOPHI U THAPO-
puBo: yueb. mocodue. — M.: Ungpa-M. —
320 c. 978-5-8199-0436-7.

2017

http://znanium.com/catalog/product/780644

6. Buxynun I1. 1., Buxynuna B.b. I'napasnuka u
a’pOJIMHAMHKA CHCTEM BOJOCHAOXKEHUS U BOJIO-
otBeeHus: yueOHuk. — M.: MUCU-MI'CY. —
396 c. 978-5-7264-1873-5.

2018

4 (2008)

http://www.iprbookshop.ru/86292.html

7. Camapun O.[1. 'mapaBianyeckue pacyeTsl HH-
AKEHEPHBIX CUCTEM: CIIpaB. Hocodue. — M.:
ACB. — 136 c. 978-5-4323-0014-0.

2016

http://www.studentlibrary.ru/book/ISBN9785
432300140.html

8. MeTonnueckue ykazaHus K JJaODOpaTOpHBIM pa-
6otam 1o odmeit runpasmke / B.J. Tapacenko
[n mp.]. — Bragumup: Bnl'Y. —44 c.

2011

http://e.lib.vIsu.ru/bitstream/123456789/3003/
1/00598.pdf

1.

6.2. Ilepuoanyeckue U3IaHus

ABOK.
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2. T'mapaBiuKa ¥ THEBMATHKA.
I'mapaBnuka—ITneBmaTuka—I[puBOIBI.

(98]

6.3. UnTepHeT-pecypchl

1. ABOK — Hexommepueckoe [lapTHEpCTBO MHXKEHEPOB MO OTOIIEHHIO, BEHTUJISALMHU, KOHIULMOHUPOBA-
HUIO BO3]lyXa, TEIUIOCHA0KECHHIO U CTPOUTENBHON Teruodu3uke // http://www.abok.ru.
2. Comnoraes B.W. YueGnblii caiiT o ruapasiuke // http://sologaev2010.narod.ru.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCHHUIIJINHbI

Jlnst mpoBenieHus JEKIIMOHHBIX 3aHATUH HEOOXOMMa ayJUTOpHs, OCHAIIEHHAs MYJbTUMEIUIHHBIM
000pyIOBaHUEM U KOMITHIOTEPOM.

Jlnst mpoBenieHust 1a00paTOPHBIX pabOT UMeeTCs JabopaTopusi O0Iel rTHApPaBIMKY, OCHAILIEHHAS ClIe-
IYIOIUM 000pYIOBaHUEM:
e TpuOOPHI ISl U3BMEPEHUS TABIICHHUS;
e creHp «PeXUMBI TeUEHUS KUIKOCTHY;
e CTEHJ rMApaBiIMYecKuil yHUBepcaabHblii TMOK2M.


http://www.abok.ru/
http://sologaev2010.narod.ru/
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