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1. HEJIX OCBOEHUA JUCHUIIJIMHBI <MEXAHUKA U ’KUJIKOCTH U I'A3A»

Ilenamu oceéoenusn oucyunaunv «MexaHuKa ¥ KHUJIKOCTH U Ta3ay SBIAIOTCSA (popMUpOBaHUE
y CTYJEHTOB 3HaHHI O 3aKOHAX I'MAPOCTATUKU, TMAPOJIMHAMUKHY, IPUHLIUIIE JEHCTBUS ITHIpaBInye-
CKUX MAIlMH, a TaK)K€ CIIOCOOHOCTH CaMOCTOSITENIBHO BBIITOJIHATh THAPABIMUYECKUE PACUEThl MHXKE-
HEPHBIX CUCTEM U MCCIIEIOBAHNS IIPHU OCYILECTBIECHUH POEKTHON U MPOU3BOJCTBEHHOU AEATEIBHO-
CTH B 00JIaCTH CTPOUTENILCTBA.
3aoauamu uzyuenua OUCUUNIUHDBL ACIAIOMCAS
e u3yuyeHHe OOUIMX 3aKOHOB M YPAaBHEHHI CTATUKU U TMHAMMKH KHUJIKOCTEH U ra30B, HAIPSHKEHUN
U CUJI, AEUCTBYIOLIHUX B )KUAKOCTSIX, C yYETOM UX OCHOBHBIX X OCHOBHBIX (PU3NYECKHUX CBOMCTB,
YPaBHEHHH COXPAHEHMsI MaCChl, KOJIMYECTBA IBH)KCHUS U DHEPIHH,
® U3ydyeHHE yCIOBHUH NOJ00MS THAPABINYECKUX U a3POIMHAMUUYECKHX IPOLIECCOB;
® U3yuYeHHE XapaKTEPUCTHK JJAMHUHAPHOTO U TypOYJIEHTHOTO ABHKEHHUS;

¢ H3YUCHUC IIPpUHIUIIA I[CﬁCTBHH TUAPABINYCCKUX MAIlIWH.

2. MECTO JUCHUMIIJIMHBI <MEXAHUKA U JKUAKOCTH U I'A3A»
B CTPYKTYPE OIIOII BO

Juctunnuaa «Mexanuka skuakoct U raza» (b1.B.O/I1.1) oTHOcHTCsSI K BapuaTUBHOW YacTH
00s13aTeNIbHBIX JTUCIUIUINH Mpoduiiell «ABTOMOOUIBHBIE JOPOrH», «BogocHabkeHne u BOJIOOTBE-
nenue», «lIpoektupoBanue 3ganuiny, «IIpoOMBIIIIIEHHOE U IPaKIaHCKOE CTPOUTEILCTBOY, «Termo-
ra30CHa0KeHUE U BEHTUIISILIASY.

JucuuruimHa «MexaHuKa JKUAKOCTH U ra3a» 0azupyercs Ha 3HaHMAX, YMEHUSIX U HaBbIKaX,
nproOpPETEeHHBIX B X0J€ U3YUEHHs AUCHUIUINH «MartemaTtukay, «PU3uKay, U CIyKUT OCHOBOH s
U3y4YEHHs TUCIUIUIMH TPOQHUILHON HAPaBIEHHOCTH.

Tpebosanus K 6XOOHbIM 3HAHUAM, YMEHUAM U KOMnemerHyusm cmyoenmog. CTyAeHT 0JIKEH:

3HaTh:

e (yHIaMEHTaJIbHbIE OCHOBBI BBICIICH MaTeMaTUKH, BKIIIOYas JTUHEHHYIO aaredpy u MaTreMaTuye-
CKM aHaJIU3.

e (yHIaMEHTaIbHbIE OCHOBBI (PU3UKH, BKJIIOUYas pas3zensl «Mexanukay, «MonekynsapHas Gu3ukay,
«Termmoray.

Ymern:
® TIPOBOJUTH MAaTEMAaTHYECKYIO (POpPMATIU3AIMIO TIOCTABICHHOM 3a/1auH;

e pemarh IPOCTEHIINE 3aJa4l O CTATUYECKOM U JUHAMHYECKOM PaBHOBECHUH TEI;

® II0JIb30BaThCA CIPABOYHON HAYYHO-TEXHHYECKOM JTUTEPATYPOU.



Baagern:

® HaBbIKAMU U OCHOBHBIMH METOJIAMU PEIICHUS MAaTEMaTUYECKHUX 3a/1a4;

® HaBbIKAMHU ITOCTAHOBKH M OCHOBHBIMH METOJIAMH PEIICHUS 3a/1a4 MOJICKYISIPHOUN (PU3BHUKH.
JIMCIUTIITNHBIL, JIJIS1 KOTOPBIX JTUCHUTIINHA SBIISETCS MPEAIISCTBYOIICH:

® UCIUIUIMHBI TPOPUILHON HAMIPaBICHHOCTH, JUINIOMHOE TPOEKTHPOBAHHUE.

3. KOMIIETEHIOHUH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JMCIIAIIJIMHBI «<MEXAHHUKA U )KUJAKOCTH U I'A3A»

B npornecce ocBoeHust TaHHOM AUCHUILINHBI CTYACHT (GOPMUPYET U TEMOHCTPUPYET CIEY-

IOLUE KOMIIETEHLIUU!

® CrocoOeH K caMoopraHu3amnui u camooopazoanuto (OK-7);

e 3HaeT HOPMATUBHYIO 0a3y B 00JIACTH MHKEHEPHBIX U3bICKAHUH, IPUHIIUITBI TIPOEKTUPOBAHUS 3/1a-
HUH, COOPYXEHHUI, NHKEHEPHBIX CUCTEM U 000pyI0BaHUs, MIIAHUPOBKU M 3aCTPOWKH HACEJIeH-
Hbix mect (I1K-1).

Tpebosanus Kk 8bINYCKHbIM 3HAHUAM, YMEHUAM U KOMHemeHyuam cmyoenmos. CTyIeHT J0J-

JKEH:

3HaTh:
® OCHOBHBIE IOHATHS, 3aKOHBI U METOJIbI MEXAHUKH KUJKOCTH U Ta3a.
Ymers:

® I0Jb30BAaThCS METOJAMH pEIICHHs] WHKEHEPHBIX 33/1a4 M0 pacyeTy HANOPHBIX U O€3HANOPHBIX
IIOTOKOB, 110 pacyeTy B3aUMOJICHCTBUS CTPOUTEIbHBIX KOHCTPYKIIMNA U CTPOUTEIBHO-TEXHOJIOTH-
9YeCKOro 000pyJ0BaHMs ¢ BO3IYIIHBIMHU U BOAHBIMU TTOTOKAMHU.

Baanern:
® HaBbIKAMH PELICHUS MHXXEHEPHBIX 3a/1a4, CBSI3aHHBIX C pacyeTaMH [0 MEXAHUKE KUIKOCTU U

rasa.



4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHbI
«MEXAHUKA " KUJIKOCTHU U I'A3A»

OO0mast Tpy10€MKOCTh TUCHIUTIIMHBI COCTABIISET 2 3a4eTHBIE SIMHUIIBI, 72 Jaca.

Bunapt yueOHOI paboThI, BKIIIOUAst Ob6Bvem ®opMBbI TEKY-
8 | caMOCTOSITEBHYIO PabOTy CTY/ICH- |y4eOHOI pa-| IEero KOHTPOIIs
No o § TOB U TPYJAOEMKOCTh (B 4acax) |[0OTBI, C IPH-| YCIIEBAEMOCTH
n; Paznen § § 0 2 o MEHEHHEM | (no Hedeiam ce-
JUCITUTUTUHBI 3 = = § = & = ﬁ = fy [AHTEPAKTHE- mecmpa), hopma
" Cl 2 | 2| 28| 28|28 £ || ubix Mero- |nmpomeskyTouHoit
) ) = T s | Bsl © =
s = é 8|8 = % a % | noB (Bua- | aTrecrauuu (no
= = 2 cax/%) cemecmpam)
1 [Muapocraruka 3114 | 4 4 6 2/25%
2 |OCHOBBEI KHHEMATHKH 1 peTHHT-KOH-
PKUIKOCTH H rasa 3158 4 6 1/25% TpIZ)J'II)
3 [TuapoauHaMHKA 2 PEeUTHHT-KOH-
;Kmiocm 3] 912] 4 4 6 2125% szm,
4 |(OCHOBBI TEOPHUH TH]I-
paBiudeckux compo- | 3 | 13-14| 2 6 6 2/25%
TUBJICHUI
5 [Mcreuenue xxunkoct| 3 | 15-16| 2 4 6 1,5/50%
6 il;;}[ielmnnqecme v 3 117-18| 2 6 0,5/25% iplz)eJiTHHF-KOH_
3aver
Bcero 18 18 36 9/25% .
C OLIEHKOM
4.1. Conep:xaHue pa3ie0B M CHUNIHHBI
Ne Haumenoanue paznena
i J— Coneprxanue pasaena
1 I'mapocTarrka [IpeameT MexXaHUKH )KUIKOCTH U ra3a. OCHOBHBIC (PU3NUCCKHE
CBOMCTBA KUAKOCTEH U ra3oB. Cuiibl, ACUCTBYIOMINE B KUIKO-
cTsX U razax. OOIre 3aKOHbI U YPaBHEHHUS PABHOBECHS JKUIKO-
CTH H rasa.
2 OCHOBEI KHHEMATHKH YKHIKO- OCHOBHbBIC KHHEMATUYCCKHE XapaKTEPUCTHKH TTOTOKOB JKHIKO-
CTH W rasa CTH H rasa.
3 lMuapoanHamMuka >KUAKOCTH U JuHamMuKa BSI3KOW U HEBSA3KOM JKUIKOCTU. Y paBHEHHUE SHEPTUU
rasa B UHTETPAIbHON OpME IS COKUMAEMBIX U HECOKUMACMBIX
KHUAKOCTEH. PeXXKMBI IBYKEHHS KUJIKOCTEH U Ta30B.
4 | OCHOBBI TCOPUH THAPABIHYC- Pacuer moteps naBiaeHus B TpyOOIPOBOJIaX B TPYOOIIPOBOIaX
CKHUX COTMPOTUBJICHUI MPU ABUKCHUH KUIKOCTH.
5 HctedeHue KuaKocTu Hctedenue KuaKocTe U ra30B U3 OTBEPCTUM U HACAIKOB MIPHU
MMOCTOSTHHOM U TIEPEMEHHOM HAIlopax.
6 | T'uapaBiIuvecKre MAIIUHBI [TpuHIUT paboThl U XapaKTEPUCTUKHU IICHTPOOESIKHOTO HACOCA.




5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

5.1. OcHoBHBIE BHABI 00pa30BaTeIbHBIX TEXHOJIOTHIi, HCIIOJb3YeMbIX IIPH U3YYeHUH

AUCHHUITIMHBI «MexaHuKa " AKHUAKOCTHU U ra3a»

Jl1ig n3y4eHus TUCIHUIUIMHBI UCTIONB3YIOTCS CEAYIONUE 00pa3oBaTeIbHble TEXHOIOTHH:

® nposedenue IeKYUOHHBIX 3aHAMUL, HA KOTOPBIX U3J1araeTcsi TEOPEeTUYECKUil MaTepHal ¢ UCIOJIb-
30BaHHEM KOMITBIOTEPHBIX U TEXHUYECKUX CPEACTB (UTEHUE JIEKIUI C MCIIONIb30BAaHUEM ITPOEK-
TOpa, MoKa3 KUHO(MUIBMOB U Jp.), HAPABJICHHBIX HA MPHOOPETEHUE CTYICHTOM TEOPETHUECKUX
3HAHUI;

® JabopamopHbvie pabomvl — MPEeLyCMAaTPUBAIOT IPUOOPETEHNE CTYIEHTAMU HAaBBIKOB U3MEpPEHUS
(U3MYECKUX BEIIMYMH U MIPOCTEHIIINX IKCIIEPUMEHTAIBHBIX UCCIICIOBAHMUI,

® npobremuoe obyueHue — A CTUMYIUPOBAHUS CTYIAEHTOB K CAMOCTOATEILHOMY MPUOOPETECHHUIO
3HAHWUW B KOHIIE JICKIIUU CTYJCHTAM 3a/Ial0TCS BOIIPOCHI TI0 TEME JICKITUH, a Ha CIeIYIOIIeH JIeK-
MU TIPOU3BOJAUTCS YCTHBIN OMPOC U 00CYKICHHE OTBETOB;

® camocmosamenvhas paboma CTyIEHTOB MpeJHa3HAueHa JUIsl BHEAYIUTOPHON PabOTHI CTYJEHTOB
0 3aKPEIUICHUIO TEOPETHUECKOT0 MaTeprala U 1Mo U3YYCHHIO JOMOJHUTENBHBIX Pa3/IesioB JIHC-
[UTUTHHBI U BKITIOYAET: TTOJITOTOBKA K JIEKIIUSIM, JIA0OpATOPHBIM paboTaM, 0hopMIIeHHE KOHCIIEK-
TOB JICKITUH, HAITUCAHWE OTUYETOB IO JJAOOPAaTOPHBIM paboTam, HanmMcaHue pedeparos, padoTa B
ANEKTPOHHOU 00pa30BaTENLHON Ccpee;

e paboma 6 komanoe (paboTa B MajoOH TPYIIE) UCIIOIB3YETCS TIPH BBHIMOJHEHUN JTAOOPATOPHBIX
paboT, pu 3TOM MpeaycMaTpuBaeTcs MPUOOpEeTeHNe CTYACHTaMU HaBBIKOB U3MEpeHUst pusnye-
CKUX BEJIMYHH F TPOCTEHIIINX IKCIIEPUMEHTATBHBIX UccienoBanmii. Copeprkanue 1adopaTOpHBIX

paboT packpsIiBaeTcs 1a00PaTOPHBIM MPAKTUKYMOM.

VY enbHbIN BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, OINpeesiseTcsl TIaBHON
IEJIBI0 TPOTPAMMBbI, 0COOEHHOCTHIO KOHTUHTEHTA 00YJaIOLINXCS M COJIepKaHHEeM KOHKPETHBIX JTUC-

IIUTITFH, ¥ B TIEJIOM B Y4€OHOM IPOIIECCE OHU COCTABJISIOT 25% ayIUTOPHBIX 3aHATHM.

5.2. JlaGopaTopHbIii NPAKTUKYM

Ne Ne Kon-Bo
HawnmeHnoBanue pasnena, TeMbl
n/m paszena 4acoB
1 1 [TpuGops! 11 U3MepeHns AaBICHUS 2
2 1 PexxnMBl IBIKEHUS KUIKOCTH 2
3 3 Ypasuenue bepuymmu 4
4 4 [Totepu Hamopa no AyiMHe 2
5 4 [ToTepu Harmopa B MECTHBIX COTTPOTHUBIICHUIX 2
6 4 [ToTepu Hamopa Ha quadparme 2
7 5 Ucreuenue XUIKOCTU U3 OTBEPCTUM U HACATKOB 2
8 5 HcnprTanns neHTpoOeKHOTO Hacoca 2




6. OHEHOYHBLIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOM ATTECTAIIMHA IO U'TOTAM OCBOEHUA JUCIHUATLTAHBI

U YYEBHO-METOJUWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbHOM PABOTHI

KO

10.
11.

12.
13.
14.

15.

CTYAEHTOB

6.1. Boripochl K peliTUHI-KOHTPOJII0 3HAHUI CTY/IEeHTOB

OLIGHI/IBaIOH_II/IMI/I cpeacTBaMu IJid TCKYLICTO KOHTPOJIA YCIICBACMOCTU ABJIAKOTCSA peﬁTHHF-

HTPOJIH.

Petimune-xonmponv Ne 1
[TepBoe 1 BTOpOE CBOMCTBA TMIPOCTATUYECKOTO JABJICHHUSI.
AGcomoTHOE, N30BITOYHOE U BAKYYMMETPUUECKOE JTaBICHUE.
OnpenenuTs CHITy CYMMapHOTO AaBIICHUS Ha MOyCPEpUIECKUE KPBIIIKH, 3aKPHIBAIOIINE OTBEP-
ctue auameTpoM d = 0,4 M, eciii TIIyOMHA IOTPYKEeHUsI IICHTpa pe3epByapa H =3 M, h =2 m.
ONIOpbI THAPOCTATUYECKOTO TABJICHHUS.
[Ibe30MeTpuueckas BbICOTA, IPUBEIECHHAS [TbE30METPUUECKAs BHICOTA, HAIIOP.
[unuHApUYECKHii COCy T 3aTI0THEH BOIOM, HAXOASIIEHCS MO H30BITOUYHBIM JIaBIICHUEM, XapaK-
TEepPU3yEeMbIM MOKa3aHHeM Ibe3oMeTpa £ = 5 M. HikHee aHMIE cocya MIIOCKOE, BEpXHEE UMEET
bopmy nonychepsl. OnpenenuTs Uiy, OTPHIBAIOIIYIO0 BEpXHEE JHUIIE OT IMIUHAPUIECKON Ya-
CTH, ¥ CHJIY, Pa3pBIBAIONIYI0 HUIMHIPUYECKYIO YacTh cocyna mo obpasyromeit (Px, Py), eciu
nuamertp cocyna D=2 M, H=3 m.
Juddepennmanbapie ypaBHEHUS PABHOBECHS KHUIKOCTH.
Bszkocts xxunkoctu. JluHamuyeckas BI3KOCTb, €IMHULIBI U3MEPEHUS BA3KOCTH.
BepTukanbHbIi HIMT MeperopakuBaeT KaHall MPsIMOYTOJIbHOTO ceueHus. [ myOrHa Bo/Ibl B KaHale
H=1,5m, mupuna xkanana B = 2 m. OnpeaenuTs MOJHOE JaBJIE€HUE BOAbI Ha IUT U HAUTH TOUKY
MPUJIOKEHUS PaBHOACHCTBYIONICH CUJIIbI 1aBICHUA.
Cuitbl, IEWCTBYIONINE B )KUIKOCTH.
Onpenenuts cuily, NEHCTBYIOIIYIO Ha OONTHI A KpPBIIIKKA 0aka, €CIM MOKa3aHHe MaHOMETpa
pw =2 mlla, a yron HakoHa KpbIIIKY o = 45°. B ceuennn 0ak umeeT Gpopmy KBaapara co CTOPO-
HOM a = 200 MM.
Cuita naBieHus KUAKOCTH HA KPUBOJIMHENHYIO TOBEPXHOCTD.
[TpuBenennoe quddepeHraabHOe ypaBHeHHE Difepa.
[unuHapudecKkuid CoCy/, 3aroJIHEHHBIN KUAKOCThIO Ha TIyOHHY /1, BpallaeTcsi BOKPYT BEPTH-
KaJIbHOM OCH C MOCTOSSHHOM YTJI0BOM CKOPOCThIO. OnpenenuTh 4acTOTYy BpallleHUs CoCyaa, eCiu
ero quametp d = 30 cm, a Beicota H = 60 cm.

[ToBEpXHOCTHBIE CHUIIBI.



16.

17.

18.
19.

20.

21

23.
24.
25.

26.
27.

OnpenenuTh MOKa3aHWsS MAaHOMETPA, €CIU K IITOKY NopiiHs npuioxeHa cuna F = 0,1 kH, ero
muametp d = 100 mm, Beicota H = 1,5 M, TUIOTHOCTH *)uakoctu p = 800 Kr/m>.

[ToBepxHOCTH YpOBHS. YpaBHEHUE MOBEPXHOCTU YPOBHS MPHU BPAIICHUHU COCYAA C JKUJKOCTHIO
BOKPYT CBO€U BEPTUKAIBLHOM OCH C IMTOCTOSSHHOM YTJIOBOM CKOPOCTHIO.

['opuzoHTanbHas COCTaBIAIONIAS CUITBI JABJICHUS KUAKOCTH HA KPUBOJIMHEHHYIO TOBEPXHOCTb.
Ornpenenutsb JaBl€HUE B XapaKTEPHBIX TOUKaX U CyMMapHYIO CHILY AaBJICHUS KaK pacupeeieH-
HYIO HAarpy3Ky Ha CTEHKY MOJIBOJJHOTO TPAHCIIOPTHOTO CPEICTBA.

3axoH HeroToHa 11d BA3KOH )KUIKOCTH.

. BepTI/IKaJ'IBHaH cocTaBJIArOIIas CUJIbl JaBJICHHUA XUJIKOCTH Ha KpHBOJ’IHHGfIHyIO IMOBEPXHOCTD.

22.

Iunpocratuueckoe nasnenue. Exuaniibl uamepenust napneHus. [lpubopsl, nu3mepstonye gaBie-
HUE.

dusnueckue CBOUCTBA KUIKOCTH.

VYpaBHenue Dunepa.

BepTukanbHbIi IMT MeperopakuBaeT KaHall MPsIMOYTOJILHOTO ceueHus. [ myOrHa BoIbl B KaHale
H=1,5m, mupuna xanana B =2 M. Onpeaenuts NoJHOE AaBICHUE BOABI O IIUT U HAUTH TOUKY
MPUJIOKEHUS PaBHOACHCTBYIONIECH CUJIIbI 1aBICHUS.

OcHOBHOE ypaBHEHHE T'MIPOCTATUKHU.

OnpeﬂeneHHe MCCTOIIOJIOKCHUA LCHTPA AAaBJICHUA.

Petimune-xonmpons Ne 2
Bunbl 1BrKeHUS KUIKOCTH.
Beraucnuts rugpaBindeckuil paanyc 1 CMOYSHHBIN TEPUMETP TSl TPYOBI 3aJIUTON BOJION Tra-
MeTpoM 100 MM.
JInnns Toka. DnemeHTapHas crpyiika. CBOMCTBa 3J1EMEHTApHOU CTPYHKH.
Kak 3aBucsT motepu 3Hepruu (Harmopa) oT CKOPOCTH MPH JJAMHUHAPHOM U TypOYJIIEHTHOM PEKH-
Max?
Kak mensieTcs naBieHue 1o JIIuHE TPYOBl, €CIIM HANIOpHAS JIMHUS MapajuieNibHa OCch?
’KuBoe ceuenue, pacxo KUIKOCTH, CPEAHSIS CKOPOCTh, CMOYEHHBIN IEPUMETP, TUIPABINIECKUN
paauyc.
UeMm ornvuaercs ypaBHeHUE bepHymM uisi SIEMEHTapHOM CTPYHKH WII€ATbHOM KUJIKOCTH OT
ypaBHEHUsI bepHyIuM 1515 371EMEHTapHOM CTPYHKH peanbHON )KUIKOCTH? 3alMILINTE 3T ypaBHE-
HUSL.
ITo Tpy6e nuamerpom 100 mm u aymnOK 50 M niporekaeT Boaa. Pacxox Boubr 20 ii/c, koadduru-
eHT ruapaBiuueckoro Tpeaus A = 0,032, nmokazanus manomerpa M1 = 60 klla. Onpenenuts 1o-

Ka3aHus MaHOMeTpa M2, yCTaHOBIIEHHOTO B KOHIIE TPYOBI.



10.

11.
12.
13.

14.
15.

16.
17.

18.
19.

20.
21.
22.

23.
24.

25.
26.

27.
28.
29.
30.

31.

VYpaBHeHHE HEPAZPBIBHOCTH JIS1 3JIEMEHTAPHOU CTPYHKH.

KakoBa cTpykTypa moToka npu TypOyJIEHTHOM pEeXuUMeE IBIKEHUS KuakocTu? Kakue TpyObI
HA3bIBAIOTCS TUAPABIMYECKH IIIaJKUMHU U KaKHe [IePOXOBAThIMU?

VYpaBHeHHE HEPa3pPbIBHOCTH ISl TOTOKA KUIKOCTH.

Kaxoit pexxum cymiecTByeT B Tpyoe nuametpoM d, ecinu Re = 500, Re = 50 000?

Kak n3menstorcst morepu Haropa U K03(h(GUIIUEHT A B THAPABINYECKH TIaIKUX TpyOax U B 30HE
KBaJIpaTUYHOTO COIIPOTUBIIEHUS C YBEIMUEHUEM BA3KOCTHU KHUJIKOCTHU?

VYpaBHeHUE NBUKEHUS UICATHBHOMN KUIKOCTH.

Ot kakux (HaKTOPOB M KaK 3aBUCAT MOTEPU HAopa, KOAPHOUIIMESHT A TIPH JIAMHHAPHOM U TypOy-
JICHTHOM PEXKUMaXx JBIKEHHs?

VYpaBHeHue bepHysum 15 3JIEMEHTApHON CTPYHKHU UACAIBHOU KUIKOCTH.

OmpenenuTh MOTEPH HAmopa MO JJIMHE IS CTaIbHOTO TpyOompoBoaa mimuHou [ = 500 M,

d =100 mm, A = 0,033, O =10 n/c.

DHepreTudeckas CyIIHOCTh ypaBHEHUS bepHyu.

Uro Takoe nbe3oMeTpUYecKas M HalopHas JIMHUS, NbE30OMETPUYECKUM U TUAPABIMYECKUN
YKJIOH?

OnpenenuTth pexxuM ABUKEHUS BOBI IO TPYOOIIpoBOAY AuameTpoM d = 10 M.

VYpaBHeHue bepHyum U1 3JIEMEHTApHON CTPYHKU PEaIbHOMN KUIKOCTH.

MoryT 11 ocTaBaThCsl IOCTOSHHBIMU (YBEJINYUBATHCS, YMEHBIIATHCA) BAOIb TEUEHUS IbE30MET-
PUYECKUN U TUAPOAMHAMUYECKU HATIOPHI TPU JBUKEHUH MTOTOKA BSI3KOM KUJIKOCTH?
['eomeTpuyeckas CyniHOCTh ypaBHEHUS! bepHyu.

ITo ropu3oHTanbHON TpyOe NMEepeMEeHHOro ceueHHs mpoTekaeT Boaa. Pacxon Boasl O = 50 n/c,
d1 =75 MM, d2 =250 MM, d3 = 100 MM. OnipeIeTuTh CKOPOCTh BUKEHHUS KUAKOCTH B KOKIOM
CCUCHUU U PEKUM TCUCHUS.

VYpaBHenue bepHyiuu 71 MOTOKa peaibHOM KUIAKOCTH.

ITo nakmonHo TpyOe nBmxercs Boaa. Pacxox Boasl Q =1 n/c, d = 15 MM, nOKa3aHue Mbe30-
Mmetpa B 1-m ceuenuu — hp1 = 100 MM, Bo 2-M cedeHuu — /iy = 85 mm, z1 = 50 mm. Omnpenenutsb
IIbE30METPUYECKUN U TUAPABIMYECKUI HAIOPBI, IOTEpH Hamopa no amHe. [loctpouts Hamop-
HYIO U TTb€30METPUUYECKYIO JTUHUHU TIpH z2 = 30 MM, [ =5 m, A = 0,03.

PexuMbl IBUKEHUS )KUKOCTH.

3aKoH pacnpeesieHus: CKOPOCTEH Mpu JJaMUHapHOM pexkume TeueHus. opmyna Jdapcen.
TypOyneHTHBIN peXUM TeueHUs )KUIKocTH. CTPyKTypa MOTOKA.

Kakas ynenbHas s3Heprus Bcerja ToJIbKO yObIBAaeT B/I0JIb OTOKA KUAKOCTH? 3allUIINTE ypaBHE-
Hue bepHyum U1 OTOKA peanbHOM JKUIKOCTH.

IlonsiTHE OCPETHEHHON CKOPOCTH.



32.
33.

HuddepennmanbHoe ypaBHEHUE JIMHAH TOKA.

BepxHssa 1 HUKHSS KpUTHYECKUe CKopocTh. Yucio PeliHonbaca.

34. Koo puuueHT ruipaBmudaecKkoro TpeHus A.

o o =2

Petimune-xonmpono Ne3
B 6ak, pazneneHHbIN neperopoKoi Ha ABa OTCEKA, MOJaeTCs Boja B kKoaudectse O = 4 11/c. B ne-
peropoake 0aka uMeeTcsl HMIMHIPUIECKHA HAcaIoK AuaMeTpoM d U JunHOM 3d. Boma u3 BTO-
poro orceka uepes3 oTBepcTue di mocrymnaer B armocdepy mnpu d = 50 mm, di = 32 mm. Omnpene-
JIUTh BBICOTHI H1 u Ho>.
Onpenenuth pacxo/ BOABI B TOPU30HTAILHOM TpyOe, COeAMHSIONICH 1Ba pe3epByapa, UMEIOIIHI
d=10mm, D =12 mm, /1 =50 mm, /> = 50 MM, eciii BO3BBIIIEHUE BOJBI HAJl OCBIO TPYOKHU B Jie-
BOM cocyJe paBHO /1 = 1,5 M, a B ipaBoM — Ay = 1,5 M, mokazanuss MaHoMeTpoB — M1 = 2,1 aT
u M> = 1,2 ar, BO3BBIIIIEHUE OCH TPYOKH HAJ JaHHBIM cocynoM — 30 mMm.
OnpenenuTbs pacxojl BOJbI, MPOTEKAIOMIEH MO0 TPYOONPOBOAY, COCIUHSIONIEMY pe3epByaphl A
u B, pazHocTh ypoBHE# B KoTopsix H = 15 M. B pe3epByape 4 noaaep:xuBaeTcst H30BITOYHOE /1aB-
nenue p = 2,5 at, BakyymmeTp C, yCTaHOBJIEHHBIHN Ha cocyne B, NOKa3bIBaeT psax = 0,5 ar. [ua-
MeTp pesepByapa A — D =5 m, nuameTtp pesepyapa B — d = 0,3 m. [ToTepu Hanmopa mo Bceit cu-
creme hgp =12 M.
OnpenenuTts MOTEPHU HAMOPA HA TPEHUE TO JIUHE BoxonpoBoaa d = 15 cm, a anunoii [ = 10 km,
ecnu pacxon Boabl O = 35 n/c.
HcTedenne BOMIbI U3 3aKPHITOTO BEPTUKAIBHOIO COCYAa B aTMOc(hepy TPOUCXOTUT MPHU MOCTOSH-
HOM T'€OMETPUUYECKOM Hamope /7 =3 M Yepe3 BHEUTHUN MUJIMHIPUYECKUN HACaIO0K TUAMETPOM
d =8 cm. Onpenenuth AaBlieHHE, HEOOXOIMMOE Ha CBOOOHON MOBEPXHOCTH BOABI B COCYIIE,
4TOOBI pacxo]l pu ucreueHue Ol paBeH S50 j1/c.
MectHble conpoTuBieHus. BHe3anmHoe pacmmpenue noroka, popmyna bopaa.
IHenTpobexubie Hacochl. Kimaccudukanus neHTpoOEKHBIX HACOCOB.
[TapannensHOE U MOCIEAOBATEILHOE COEAMHEHUE HACOCOB.

MecTHBIE CONIPOTUBIICHUS.

. PaboTa nieHTpoOeKHBIX HACOCOB B CETH.
11.
12.
13.
14.
15.

PacueT 1MHHBIX TPyOOIIPOBOIOB.
PacueTr KOpoTKHUX TPyOOIIPOBOIOB.
I'uapaBnarueckuil yaap B TpyoOnpoBogax.
Pacyer razonpoBo10B HU3KOTO JABJICHUS.

Pacuet ra3ompoBo10B BEICOKOTO TaBJICHHS.
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17.
18.
19.
20.
21.
22.

23

31

6.2. Boripochl K 3a4eTy ¢ OLIEHKOM

dusnueckue CBOMCTBA KUIKOCTH.

ITepBoe 1 BTOpOE CBOMCTBA TMIPOCTATUYECKOTO JABJICHMUS.

AGcomoTHOE, N30BITOYHOE U BAKYYMMETPUUECKOE JTaBICHUE.

DMIOpbI THAPOCTATUYECKOTO JTABICHHMSL.

[Tbe30MeTpuuecKkas BbICOTa, IPUBEICHHAS Mbe30METPHUECcKas BHICOTA, HATIOP.
Juddepennmanbapie ypaBHEHUS PABHOBECHUS KHUIKOCTH.

Bsi3kocTh xuakocTu. JluHaMuueckas BI3KOCTh, SAUHHUIIBI U3MEPESHHSI BI3KOCTH.
Cunbl, AEMCTBYIONINE B )KUIKOCTH.

Cuna naBieHus )KUIKOCTH Ha MJIOCKYIO CTEHKY, KPUBOJIMHEHHYIO TOBEPXHOCTb.

. [IpuBenennoe nuddepennnansHoe ypaBHEHHE Ditepa.
. [IoBEpXHOCTHBIE CHUIIBL.

. IloBepXHOCTb YpOBHs. YpaBHEHUE MOBEPXHOCTU YPOBHS IIPU BPAILIECHUHU COCYAA C KUIKOCTBIO

BOKPYT CBO€U BEPTUKAIBLHOM OCH C IMTOCTOSIHHOM YTJIOBOM CKOPOCTHIO.

. 'opu3oHTaIbHAs COCTABIISIONIAS CUJIBI JABJICHUS KUAKOCTH HAa KPUBOJIMHEWHYIO TOBEPXHOCTb.
14.
15.
16.

3axoH HproTOHA 17151 BA3KOM KUAKOCTH.

BeprukanbHas cocTaBIIsIIOIIAsl CUJIbI AABJICHUS KUAKOCTU HAa KPUBOJIMHENHYIO IOBEPXHOCTb.
I'mppocrartuyeckoe nasnenue. Equnuiel n3mepenus nasnenus. [IpuOopel, n3aMepsronme 1asie-
HUE.

VYpaBHeHnue Ditnepa.

OCHOBHOE ypaBHEHUE TUIPOCTATHKHU.

OnpeneneHne MECTONOJIOKEHHS LIEHTPA 1aBICHMS.

Bunbl 1BHKEHUS )KUIKOCTH.

JIunns Toka. DnemeHTapHas crpyiika. CBOMCTBa 3J1EMEHTApHOU CTPYHKH.

JKuBoe ceueHnue, pacxo] KHUAKOCTH, CPEIHSSA CKOPOCTh, CMOYEHHBII IEPUMETP, THIPaBINUECKUN

panmyc.

. YpaBHEHUE HEPA3PBIBHOCTH JIJIs SJIEMEHTAPHOM CTPYHKHU.
24,
25.
26.
27.
28.
29.
30.

VYpaBHEHHE HEPA3PBIBHOCTH JUIsI TIOTOKA KUIKOCTH.

YpaBHEHHE IBUKECHUS U1€ATTbHOMN )KUIKOCTH.

VYpaBHenue bepHyiu 1715 3J1EMEHTapHOM CTPYHKHU UI€ATTbHOM JKUIKOCTH.
VYpaBHenue bepHyiu 1715 3JIEMEHTaApHOU CTPYHKHU peaibHOM KUJIKOCTH.
I'eomeTprueckas U 3HEpreTUYeCcKas CylHOCTh ypaBHeHUs bepHyn.
IIpe30MeTPUYECKUI U THAPABIMYECKUN YKIIOH.

PexuMbl IBMKEHUS KUIKOCTH.

. 3aKOH pacnpenesieHus] CKOPOCTeW MpH JIAMUHAPHOM pexuMe TeueHust. @opmyna lapcu.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

e B o

o

10.
11.
12.
13.
14.
15.

TypOyneHTHBIN peXUM TeueHUs! )KuIKocTh. CTPyKTypa IMOTOKA.

[TonsaTue ocpeaHeHHON CKOpOCTH. ['HMIpaBIUYeCcKH TIalkKue U MEepOX0BaThie TPYOHI.
[Torepu Hanopa o anune. @opmyna Jlapcu-Beiicoaxa.

[ToTepu Hamopa B MecTHBIX conpoTuBiieHusIX. Popmyna Beticbaxa.
Knaccudukanms moreps Hamopa.

JuddepennnanbHoe ypaBHEHUE JTMHUN TOKA.

BepxHssa 1 HKHSS KpUTHYECKUe CKopocTH. Yucio PeliHonbaca.
Koaddurment ruapaBandeckoro TpeHus A.

MectHble conpoTuBieHus. BHe3anmHoe pacmmpenue notoka, popmyna bopaa.
Pacuer niMHHBIX TPyOOIIPOBOIOB.

Pacuer KOpoTKHUX TpyOOIIPOBOIOB.

Pacuer cucdonnoro Tpybomnpooja.

Pacuer TpyOomnpoBoa 13 mocae10BaTEIbHO COEAMHEHHBIX TPYO.

Pacuet TpyGorpoBoia U3 mapaieaIbHO COEAMHEHHBIX TPYO.
I'mapaBnuueckuil yaap B TpyoOnpoBoaax.

Pacuer razonpoBo 0B HU3KOTO AABJICHMUS.

Pacuet ra3onpoBo10B BEICOKOTO TaBJICHHS.

LlentpoOesxHbie Hacochl. Kiaccudukaiyst u NpuHIMI ASWCTBUS LIEHTPOOEKHBIX HACOCOB.

HapaJIJIeJIBHOC 1 MoCJICA0BATCIbHOC COCAMHCHUE HACOCOB.

Pabota 11eHTpoOeKHBIX HACOCOB B CETH.

6.3. Bonipocwl k CPC

[ToBepXHOCTHOE HATSKEHUE.

PacTBOpuMOCTE Ta30B B KanelbHBIX KUIKOCTSIX.

AncoOrusi.

MHOTOKOMIIOHEHTHBIC KUIKOCTH.

HeHproTOHOBCKHE KUIKOCTH.

JIunus Toka.

DNeMEeHThl KHHEMATHKU BUXPEBOTO ABUKECHUS.

Bubpl MECTHBIX COPOTHUBIICHUMN.

KaBuTannonusie pexxuMbl IBHXKCHHS KHIKOCTH.

HcTedenune sXUIKOCTH Yepe3 MHUPOKOE OTBEPCTHE B OOKOBOI CTEHKE.
TpyOonpoBoabI CO CTEHKaMU U3 YIIPYroro MaTepuaia.

Mertoap! TpeaOTBpaIeHUsI HETAaTUBHBIX SIBJICHUI THIPABINYECKOTO yiapa.
JIBrOKeHUE KUIKOCTH B OC3HAIOPHBIX TPYOOIIPOBOIAX.

JIBU>KeHMEe HEHbIOTOHOBCKUX KUJIKOCTEM.

JIBM>KeHHE BSI3KOIUTACTUYHBIX JKUJKOCTEH B TpyOax.
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10.

7. YH EBHO-METOJUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
JANCHUITTINHBI «<MEXAHUKA U KUJIKOCTHU U I'A3A»

7.1. OcHOBHas qUTEpaTypa

. I'mnpaBnuka, mueBMatuka u TepmoanHamuka: Kypce nekmutii / [log pen. B.M. ®ununa. — M.: Un-

dpa-M, 2015. — 320 c. (OBC «Znaniumy)

Iuprunos A.Jl. MexaHuka )XUAKOCTH U ra3a (ruapaBinka): yueOHuk. — M.: Uudpa-M, 2014. —
704 c. (OBC «Znaniumy)

Ucae A.Il., KoxxeaukoBa H.I'., Emun A.B. I'mapasnuka: yueonuk. — M.: Uudpa-M, 2015. —
420 c. (OBC «Znaniumy)

Vxun b.B., TI'yceB A.A. T'mgpaBnuka: yueOHuk. — M.: Hudppa-M, 2014.— 432c. (OBC
«Znaniumy)

[repennuxt [.B. ['mapaBnuka: yueonuk. — M.: Jlanp, 2015. — 656 c. (OBC «Jlanby)

7.2. lonotHUTEIbHAS JTUTEPATypa

. 3amanees 3.X., [Tocoxun B.H., Uedanos B.M. OcHOBBI TUIpaBINKH U TEIUIOTEXHUKH: y4eO. mo-

cobue. — M.: ACB, 2014. — 424 c. (ObC «KoHCynbTaHT CTYAECHTa)

3yiikoB A.JL. I'uapasnuka: yaeOHuk: B 2 T. — M.: MI'CY, 2014-2015. — T. 1: OcHOBBI MEXaHUKH
wugakoctu. — 2014. — 520 c.; T. 2: HanmopHble U OTKPBITbIE MOTOKU. ['MapaBiInKa COOpyKEHUM. —
2015. — 424 c. (OBC «Jlanby»; OBC «IPRbooksy)

Wnbuna T.H. OCHOBBI IHIPaBINYECKOT0 pacueTa MHXKEHEPHBIX cucTeM: yuel. mocobue. — M.:
ACB, 2007. - 192 c. (ObC «KoHCYIbTaHT CTY/CHTa)

Kpectun E.A., Kpectun U.E. 3agauynuk mo rugpaBiIvKe ¢ IpUMEPAMH pacdeToB: yded. 1moco-
oue. — M.: Jlanp, 2014. — 320 c. (OBC «Jlanb», 3BC «IPRbooksy)

JloBkuc 3.B. I'mapaBnuka: yue6. mocodue. — Munck: benopycckas nayka, 2012. — 448 c. (ObC
«IPRbooksy)

Meroandeckue ykazaHus K JabopaTOpHbIM paboraMm 1o obmieii ruapasnuke / B.U. Tapacenko
[1 op.]. — Bmagumup: Bnl'Y, 2011. — 44 c. (bu6a. Bal'Y)

[Tpaktukym mo ruapasnuke: y4e0. mocodue / H.I'. KoxxeBHukoBa [u ap.]. — M.: Uudpa-M,
2014. — 248 c. (OBC «Znaniumy)

CaitpunmuaoB C.I1. ['mapaBauka cucteM BOJOCHA0XEHUS U BOJIOOTBEACHUS: yuel. mocodue. —
M.: ACB, 2012. — 352 c. (OBC «KoHCynIbTaHT CTYJIEHTAY)

Caitpugaunos C.1I. OcHoBBI THapaBIuKU: y4el. ams By30B. — M.: ACB, 2014. — 386 c. (OBC
«KoHCynbTaHT CTyAEHTa»)

Camapun O./]. ['mapaBnuyeckne pacueThl MHKEHEPHBIX CHCTEM: crpaB. mocobue. — M.: ACB,

2014. - 112 c. (OBC «KoHCynbTaHT CTYEHTA»)

7.3. llepuoanyeckue U3IaHNs

. ABOK.

I'mnpaBnuka v MHEBMAaTHKA.
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3. TI'mpgpaBauka—IIneBmaTuka—IIpuBosb.

7.4. UuTepHeT-pecypchbl

1. http://sologaev2010.narod.ru — Conoraes B.J. YueOHbIil caliT 10 ruapaBiuKe.

1. http://window.edu.ru/ — Undpopmanmonnas cuctema «EamHoe OKHO TOCTyIa K 00pa3oBaTeIbHbIM

pecypcamm».

2. http://exponenta.ru/educat/systemat/alekseev/index2.asp — Y4eOHBII TepMHHAT MO MEXaHUKE

KHUOKOCTHU U ra3a

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
«MEXAHUKA " KUJIKOCTHU U T'A3A»

Jlnst ipoBeieHus JIEKIIMOHHBIX 3aHATUH HE0OXOAMMa ayJUTOpHs, OCHAILICHHAs MYJIbTHME-
JUMHBIM 000pYI0OBAaHUEM M KOMIIBIOTEPOM.
Jlyst mpoBeieHust 1abopaTOpPHBIX pabOT UMEETCs TJabopaTopusi o0IIeH THAPABIUKH, OCHAIIICH-
Hasl CJIeIyIOIUM 000pYA0BaHUEM:
e 1puOOpPBI A U3MEPEHUS JABIICHMS,
e creH[ «PeXUMBbI TEUEHUS KUAKOCTHY;
® CTEHJ rujapaBiIHuecKuii yHuBepcaibhblii TMXK2M npenna3zHaueH Uit MPOBEACHUS J1abopaTop-
HBIX PaboT 0 Kypcy «MexaHuKa )KUAKOCTH 1 raza». CTeH ] o0ecreurBaeT BO3MOKHOCTh HarJIsI-
HOM IeMOHCTpalK THAPOIUHAMMYECKUX SIBICHUM, U3MEPEHUS THIPOIUHAMUYECKUX ITapaMeT-

POB U 3HAKOMCTBA € METOJaMH1 U CPECACTBAMU U3MCPCHUA 3TUX MMAPAMETPOB.
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