


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

Ilenamu oceoenusn oucyunauns «MexaHuKa v )KHUJIKOCTH U Ta3ay SBIAIOTCSA (popMUpOBaHUE
y CTYZIEHTOB 3HaHUH O 3aKOHAX TUAPOCTATUKH, THIPOAUHAMUKY, IPUHIIUAIIC ACUCTBUS TUIPABIMYC-
CKUX MAIlIMH, a TaK)K€ CIIOCOOHOCTH CaMOCTOSTENIBHO BBIIOJIHATh THAPABIMUYECKUE PACcUEThl MHXKE-
HEPHBIX CUCTEM U UCCIIEOBAHUS TP OCYILECTBICHUH IPOSKTHON U MPOU3BOJCTBEHHON AEATEIbHO-
CTH B 00JIaCTH CTPOUTEIILCTBA.
3aoauamu uzyuenua OUCUUNIUHDBL ACIAIOMCAS
e u3yuyeHHe OOUIMX 3aKOHOB M YPAaBHEHHI CTATUKU U TWHAMMKH KHUJIKOCTEH U ra30B, HAIPSHKCHUN
U CUJI, AEUCTBYIOLIUX B )KUAKOCTSIX, C YYETOM UX OCHOBHBIX X OCHOBHBIX (PU3NYECKHUX CBOMCTB,
YPaBHEHHMH COXPaHEHMs MacChl, KOJMUYECTBA JBMXKEHUS U SHEPTUH;
® U3ydyeHHE yCIOBHUH NOJ00MS TUAPABINYECKUX U a3POIMHAMUUYECKHUX IPOLIECCOB;
® U3yuYeHHE XapaKTEPUCTHK JJAMHHAPHOTO U TypOYJIEHTHOTO JABHKEHHUS;

¢ M3YUCHUC IIPpUHIUIIA I[CﬁCTBHH TUAPABINYCCKUX MAIlIWH.

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

Jucrunnuaa «Mexanuka skuakocts U raza» (b1.B.O/1.1) oTHOcHTCSI K BapuaTUBHOW YacTH
00s13aTeNIbHBIX JTUCIUIUINH Ipodpuiel «ABTOMOOUIBHBIE TOpOrn», «BogocHabkeHne u BOJIOOTBE-
nenuey, «lIpoektupoBanue 3ganuiny, «IIpoMBbIIIIIEHHOE U IPAXKIaHCKOE CTPOUTEILCTBOY, «Temio-
ra30CHa0KeHUE U BEHTUIISILIASY.

JucuuruimHa «MexaHuKa JKUAKOCTH U ra3a» 0a3upyercs Ha 3HaHMAX, YMEHUSIX U HaBbIKaX,
nproOpPETeHHBIX B X0J€ U3YUEHHs AUCUUIUINH «MartemaTtukay, «PU3uKay, U CIyKUT OCHOBOH IS
U3y4YeHHS TUCIMIUIMH TPOQHILHON HAPaBIEHHOCTH.

Tpebosanus Kk 6X0OHbIM 3HAHUAM, YMEHUAM U KOMnemeHyusam cmyoenmog. CTyAeHT 0JIKEH:

3HaTh:

e (yHIaMEHTaJIbHbIE OCHOBBI BBICIICH MaTeMaTUKH, BKIIIOYas JUHEHHYIO aaredpy U MaTreMaTuye-
CKM aHaJIU3.

e (yHIaMEHTaIbHbIE OCHOBBI (PU3UKH, BKJIIOUYas pas3zensl «MexaHukay, «MonekynsapHas GU3nkay,
«Termmoray.

Ymern:
® TIPOBOJUTH MAaTEeMAaTHYECKYIO (OpPMATIH3AIMIO IOCTABICHHOM 3a/1auH;

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

® [I0JI30BaThCA CHPABOYHON HAYYHO-TEXHHYECKOM JTUTEPATYPOU.



Baagern:

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

® HaBbIKAMHU ITOCTAHOBKH M OCHOBHBIMH METOJIAMH PEIICHUS 3a/1a4 MOJICKYISIPHOHN (DU3HUKH.
JIMCIUTIITUHBIL, JJIS1 KOTOPBIX TUCIUTIINHA SBIISETCS MPEAIICCTBYIOIICH:

® UCIUIUIMHBI TPOPHUILHON HAMIPaBICHHOCTH, JUINIOMHOE IPOEKTHPOBAHHUE.

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

B nporecce ocBoeHust TaHHOM AUCHUILIUHBI CTYACHT (GOPMUPYET U IEMOHCTPUPYET CIEY-

IOLUE KOMIIETEHLIUU:

® CrocoOeH K caMoopraHu3amui u camooopazoanuto (OK-7);

e 3HaeT HOPMATUBHYIO 0a3y B 00JIACTH MHKEHEPHBIX U3bICKAHUH, IPUHIIUIIBI TIPOSKTUPOBAHUS 3/1a-
HUH, COOPYXEHUI, NHKEHEPHBIX CUCTEM U 000pyI0BaHUs, IIAHUPOBKU M 3aCTPOWKH HACEJICH-
Hbix Mect (I1K-1).

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

JKEH:

3HaTh:
® OCHOBHBIC IOHATHS, 3aKOHBI U METOJIbI MEXAHUKH KUJKOCTH U Ta3a.
Ymersb:

® TI0Jb30BAThCS METOJAMH PEIICHHs] WHXEHEPHBIX 3a/1a4 [0 pacyeTy HANOPHBIX U O€3HAMOPHBIX
IIOTOKOB, 110 pacyeTy B3aUMOJICHCTBUS CTPOUTEIbHBIX KOHCTPYKIIMNA ¥ CTPOUTENBHO-TEXHOJIOTH-
9YeCcKOro 000pyJ0BaHMsI ¢ BO3IYIIHBIMHA U BOAHBIMU TTOTOKAMHU.

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

rasa.



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

OO0mast TpyA0eMKOCTh JUCHIUTUIIMHBI COCTABIISET 2 3a4eTHBIE SIMHUIIBI, 72 Jaca.

Bunast yueOHOI paboThI, BKIIIOYAs Ob6Bvem ®DopMBbI TEKY-
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4.1. Conep:xaHue pa3ie0B M CHUNIIHHBI
Ne Haumenoanue paznena
Conepxanue pasaena
n/m JIUCLUIUIAHBI
1 I'umpocraTrka [IpenMeT MeXaHUKH JKUAKOCTH U ra3a. OCHOBHbIC (U3HUYCCKUE
CBOMCTBA KUAKOCTEH U ra30oB. Cuiibl, ACUCTBYIOIINE B KUIKO-
cTsX U razax. OOIre 3aKOHbI U YPaBHEHHUS PABHOBECHS JKUIKO-
CTH Y Tra3za.
2 OCHOBBI KHHEMATUKH XKHUIKO- OCHOBHBIC KHHEMATUYCCKHE XapaKTEPUCTHKH TTOTOKOB JKUIAKO-
CTH ¥ raza CTH Y Traza.
3 lMuapoanHamMuka >KUAKOCTH U JuHamMuka BSI3KOU U HEBSA3KOM KUIKOCTU. Y paBHEHHUE SHEPTUU
rasa B UHTETPAIbHON OpME IS COKUMAEMBIX U HECKUMACMBIX
JKUIKOCTEH. Pe)KMMEI IBIKCHHS JKUIKOCTEH 1 ra3osB.
4 OCHOBBI TCOPUH THIPABIHYC- Pacuet moteps JAaBicHUs B TPYOONPOBOAX B TPyOOIPOBOIAX
CKHUX COTMPOTUBJICHUI MPY ABUKCHUH KUIKOCTH.
5 HctedeHue KuaKocTu Hcredenue KuaKocTel U ra30B U3 OTBEPCTUM U HACAIKOB MIPHU
MOCTOSIHHOM U MIEPEMCHHOM Haropax.
6 I'uapaBnuyeckre MaIIHbL [MTpuHIMI pabOTH U XapaKTEPUCTHKHU IEHTPOOCSIKHOTO HACOCA.




5. OBPA3OBATEJIBHBIE TEXHOJIOI' MU

5.1. OcHoBHBIC BHABI 00pa30BaTeIbHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH U3YYEeHUH

AUCHHUIIIMHBI «MexaHuKa " AKHUAKOCTHU U Tra3a»

Jl1ig u3y4eHus TUCIUIUIMHBI UCTIONb3YIOTCS CIeAYIoNUe 00pa30BaTeabHble TEXHOIOTHH:

® nposedenue IeKYUOHHBIX 3aHAMUL, HA KOTOPBIX U3J1araeTcsi TEOPETUYECKUIl MaTepHal ¢ UCIOJIb-
30BaHHEM KOMITBIOTEPHBIX U TEXHUYECKHX CPEACTB (UTEHUE JIEKIUI C HCTIONIb30BAaHUEM IIPOEK-
TOpa, MoKa3 KUHO(MUIBMOB U Jp.), HAPABJICHHBIX HA MPHOOPETEHUE CTYICHTOM TEOPETHUECKHUX
3HAHUI;

® JabopamopHbvie pabomvl — MPENyCMAaTPUBAIOT IPUOOPETEHNUE CTYI€HTAMU HAaBBIKOB U3MEpPEHUS
($U3NYECKUX BETUYMH U MIPOCTEUIINX SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHU;

® npobremuoe obyueHue — A CTUMYIUPOBAHUS CTYIAEHTOB K CAMOCTOATEILHOMY MPHUOOPETECHHUIO
3HaHUI B KOHIIE JIGKLIUU CTYIEHTaM 3aJIal0TCsl BOIIPOCHI IO TEME JICKIUH, a Ha CIIeIyIOIeH JIeK-
IIUH IPOU3BONUTCS YCTHBIM OMPOC U 00CYKICHHE OTBETOB;

® camocmosmenvhas paboma CTyEHTOB MIpeJHa3HAuUeHa JUIsl BHEAYIUTOPHON PabOTHI CTYEHTOB
0 3aKPETJICHNUIO0 TEOPETUYECKOT0 MaTepralla U Mo U3yYSHUIO JOTIOJTHUTENBHBIX Pa3/IeoB JHC-
LUIUTMHBI U BKJIFOYAET: MOArOTOBKA K JICKIUM, JIJAOOPaTOPHBIM paboTaM, oopMIiIeHHE KOHCTIECK-
TOB JICKITUH, HAITUCAHUE OTUYETOB I10 JJAOOPAaTOPHBIM paboTaMm, HanmMcaHue pedeparos, padboTa B
3JIEKTPOHHON 00pa30BaTEIbLHON Cpese;

e paboma 6 komaHnoe (paboTa B MajoOW TPYIIIE) UCIIOIB3YETCS TIPH BBHIMOJHEHUN JTA0OPATOPHBIX
paboT, pu 3TOM MpeaycMaTpUBaeTcs MPHUOOPETEHNE CTYACHTAMU HAaBBIKOB U3MEpeHUsl pusnue-
CKHUX BEJIMYMH U MPOCTEHIINX SKCIIEPUMEHTANBHBIX HccaenoBaHnil. ComeprikaHue 1adopaTopHbIX

paboT packpsIiBaeTcs 1a00paTOPHBIM MPAKTUKYMOM.

VY enbHbIN BeC 3aHATUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeessseTcsl TIaBHON
IEJIBIO TPOTPAMMBbI, 0COOEHHOCTHIO KOHTUHT€HTAa 00YJaIOLINXCs M COJIep>KaHHEeM KOHKPETHBIX JTUC-

IIUTIIAH, ¥ B TIEJIOM B Y4€OHOM IPOIIECCE OHU COCTABIISIOT 25% ayIUTOPHBIX 3aHATHA.

5.2. JlaGopaTopHbIii NPAKTUKYM

Ne Ne Kon-Bo
HawnmenoBanue pasnena, TeMbl
/o paszena 4acoB
1 1 [TpuGops! 11 u3MepeHns AaBICHUS 2
2 1 PexnMBl IBIKEHUS KUIKOCTH 2
3 3 Ypasuenue bepuymmu 4
4 4 [Totepu Hanopa no ayiMHe 2
5 4 [ToTepu Hammopa B MECTHBIX COTTPOTHUBIICHUSIX 2
6 4 [ToTepu Hamopa Ha quadparme 2
7 5 Hcreuenue XUIKOCTU U3 OTBEPCTUM U HACATKOB 2
8 5 HcnbrTanus neHTpoOeKHOTO Hacoca 2




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

U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBHOM PABOTHI

KO

10.
11.

12.
13.
14.

15.

CTYAEHTOB

6.1. Bonipochl K peliTUHHI-KOHTPOJII0 3HAHUI CTY/IEHTOB

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

HTPOJIH.

Peumune-xonmponv Ne 1
[TepBoe 1 BTOpOE CBOMCTBA THIPOCTATUYECKOTO JABJICHMUSI.
AGcomoTHOE, N30BITOYHOE U BAKYYMMETPUUECKOE TaBICHUE.
OnpenenuTs CHITy CYMMapHOTO AaBIICHUS Ha MOIyCPEpUIECKUE KPBIIIKH, 3aKPHIBAIOIINE OTBEP-
ctue aquameTpoM d = 0,4 M, eciiu TIIyOMHA IOTPYKEeHUsI IICHTpa pe3epByapa H =3 M, h =2 m.
ONIOpsI THAPOCTATUYECKOTO AABJICHMUS.
[Ibe30MeTpuueckas BbICOTA, IPUBEACHHAS TbE30METPUUECKAsi BBICOTA, HAIOP.
[unuHApUYECKHil COCy T 3aTIOTHEH BOIOM, HAXOASIIEHCS MOT H30BITOUYHBIM JIaBIICHUEM, XapaK-
TEpPU3yEeMbIM MOKa3aHHeM Ibe3oMeTpa £ = 5 M. HikHee aHMIIE cocya MII0CKOE, BEpXHEE NUMEET
dbopmy nonychepsl. OnpenenuTs Uiy, OTPHIBAIOIIYIO0 BEpXHEE JHUIIE OT IMIUHAPUIECKON Ya-
CTH, U CHJTY, Pa3pBIBAIONIYI0 HUIMHIPUYECKYIO YacTh cocyna mo odpasyromeit (Px, Py), eciu
nuamertp cocyna D=2 M, H=3 m.
Juddepennmanbapie ypaBHEHUS PAaBHOBECHUS KHUIKOCTH.
Bsazkocts xunkoctu. JluHamuyeckas BI3KOCTb, €IMHULIBI U3MEPEHHUS BA3KOCTH.
BepTukanbHbIi HIMT EperopakuBaeT KaHal MPsIMOYTOJIbHOTO ceueHus. [ myOrHa BoIbl B KaHale
H=1,5m, mupuna xkanana B = 2 m. OnpeaenuTs MOJHOE JaBJIECHUE BOAbI Ha IUT U HAUTU TOUKY
MPUJIOKEHUS PAaBHOACHCTBYIONICH CUIIbI 1aBICHUA.
Cuiibl, IEWCTBYIONINE B )KUIKOCTH.
Onpenenuts cuily, NEHCTBYIOIIYIO Ha OONTHI A KpPBIIIKKA 0aka, €CIM MOKa3aHHe MaHOMEeTpa
pw =2 mlla, a yron HakoHa KpbIIKy o = 45°. B ceuennn 0ak umeeT Gpopmy KBaapara co CTOPO-
HOM a = 200 MM.
Cuita naBieHus KUAKOCTH HA KPUBOJIMHENHYIO IOBEPXHOCTD.
[TpuBenennoe quddepeHraaIbHOe ypaBHeHHE Difepa.
LunuHapUYecKuid COCy/, 3aroJIHEHHBIN KUAKOCThIO HAa TIYyOHHY /1, BpallaeTcsi BOKPYT BEPTH-
KaJIbHOM OCH C MOCTOSIHHOM YIJI0BOM CKOPOCThIO. OnpenenuTh 4acTOTy BpallleHUs COCya, €Clu
ero aquametp d = 30 cm, a Beicota H = 60 cm.

[ToBEpXHOCTHBIE CHUIIBL.



16.

17.

18.
19.

20.

21

23.
24.
25.

26.
27.

OnpenenuTh MOKa3aHWs MAaHOMETPA, €CIU K IITOKY NopiiHs npuioxeHa cuna F = 0,1 kH, ero
muametp d = 100 mm, Bicota H = 1,5 M, TUIOTHOCTH *)uakocty p = 800 Kr/m>.

[ToBepxHOCTh YpOBHS. YpaBHEHUE MOBEPXHOCTU YPOBHS MPHU BPAIICHUHU COCYAA C KUJKOCTHIO
BOKPYT CBOEU BEPTUKAIBLHON OCH C IMTOCTOSIHHOM YTJIOBOM CKOPOCTHIO.

I'opuzoHTanbHas COCTaBIAIONIAs CUIIBI JABJICHUS KUAKOCTH HA KPUBOJMHEHHYIO TOBEPXHOCTb.
Ornpenenutsb NaBlIE€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 cocTaBJIArOIIasA CUJIbI JaBJICHHUA XXUJIKOCTH Ha KpHBOHHHCﬁHyIO IMOBEPXHOCTD.

22.

I'unpocratudeckoe nasnenue. Exuaniibl uamepenus naneHus. [lpubopsl, n3mepstomme gaBie-
HUE.

dusnueckye CBOUCTBA KUIKOCTH.

VYpaBHenue Dunepa.

BepTukanbHbIi HIMT MeperopakuBaeT KaHal MPsIMOYTOJIbHOTO ceueHus. [ myOrHa Bo/Ibl B KaHale
H=1,5m, mupuna xanana B =2 M. Onpeaenuts NoJHOE AaBICHUE BOABI O IIUT U HAUTU TOUKY
MPUJIOKEHUS PAaBHOACHCTBYIONIECH CUJIBI 1aBICHUA.

OcHOBHOE ypaBHEHHE T'MPOCTATUKHU.

OnpeﬂeneHHe MCCTOIIOJIOKCHU A LCHTPA AAaBJICHUA.

Petimune-xonmpons Ne 2
Bunbl nBrKeHUS KUIKOCTH.
Brraucnuts rugpaBindeckuii paanyc 1 CMOYSHHBIN TEPUMETP TSl TPYOBI 3aJIUTON BOJION Tra-
MeTpoM 100 MM.
JIunns Toka. DnemeHTapHas crpyiika. CBOMCTBa 3J1EMEHTAPHOU CTPYHKHU.
Kak 3aBucsT motepu 3Hepruu (Harmopa) oT CKOPOCTH NPH JJAMHUHAPHOM M TypOYJIICHTHOM PEKH-
Max?
Kak mMeHsieTcs qaBieHue 1o JIIUHE TPYOBl, €CIIM HANIOpHAs JIMHUS NapajuielibHa OCch?
’KuBoe ceuenue, pacxo KUIKOCTH, CPEAHSIS CKOPOCTh, CMOYEHHBIN IEPUMETP, TUIPaBINIECKUN
paauyc.
UeMm ornnuaercs ypaBHeHUE bepHymM Uil 3IEMEHTapHOM CTPYHKH WII€ATbHOM KUIKOCTH OT
ypaBHEHUsI bepHyIuM 1515 371EMEHTapHOM CTPYHKHU peanbHON )KUIKOCTH? 3alMILNTE 3T yYpaBHE-
HUSL.
ITo Tpy6e nmuamerpom 100 mm u qymmHOM 50 M ipotekaeT Boaa. Pacxox Bonbr 20 ii/c, koadduru-
eHT ruApaBiuueckoro Tpeaus A = 0,032, nmokazanus manomerpa M1 = 60 klla. Onpenenuts mo-

Ka3aHus MaHOMeTpa M2, yCTaHOBIIEHHOTO B KOHIIE TPYOBI.
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11.
12.
13.

14.
15.

16.
17.

18.
19.

20.
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22.

23.
24.

25.
26.

27.
28.
29.
30.

31.

VYpaBHeHUE HEPAZPBIBHOCTH [IJIS1 3JIEMEHTAPHOU CTPYHKH.

KakoBa cTpykTypa moTtoka npu TypOyJIEHTHOM pEeXuUME IBMKEHUS KuakocTu? Kakue TpyObI
Ha3bIBAIOTCS TUAPABIMYECKH IIIaJKUMHU U KaKHe IIePOXOBATHIMU?

VYpaBHEeHHE HEPA3PBIBHOCTH ISl TOTOKA KUIKOCTH.

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

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

VYpaBHeHUE NBUKEHUS UICATHHOMN KUIKOCTH.

Ot kakux (HaKTOPOB U KaK 3aBUCAT MOTEPU HAropa, KOAGHOUIIMESHT A TIPH JIAMHHAPHOM U TypOy-
JICHTHOM PEXKUMax JBHKCHHS?

VYpaBHeHue bepHyum 15 3JIEMEHTApHON CTPYHKHU UACAIBHON KUIKOCTH.

OnpenenuTh MOTEPH HAmopa MO JJIMHE IS CTaJbHOTO TpyOompoBoaa mimuHou [ = 500 M,

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

OHepreTudeckas CyIHOCTh ypaBHEHUS bepHyu.

Uro Takoe nbe3oMETpUYECKass M HaloOpHas JIMHUS, IbE30OMETPUYECKUM U THUAPABIMYECKUN
YKJIOH?

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

VYpaBHeHue bepHyum U151 3JIEMEHTapHON CTPYHKU PeabHOMN KUIKOCTH.

MoryT 11 ocTaBaThCsl IOCTOSHHBIMU (yBEJINYMBATHCS, YMEHBIIATHCA) BAOIb TEUEHUS IbE30MET-
PUYECKUN U TUAPOAMHAMUYECKU HATOPHI TPU JBUKEHUU TTOTOKA BSI3KOM KUJIKOCTH?
['eomeTpuyeckas cynHOCTh ypaBHEeHHS! bepHyu.

ITo ropu3oHTanbHON TpyOe NMEepeMEeHHOTo ceueHHs mporekaeT Boaa. Pacxon Boasl O = 50 n/c,
d1 =75 MM, d2 =250 MM, d3 = 100 MMm. OnipeeTuTh CKOPOCTh IBUKECHHUS KUAKOCTH B KAKIOM
CCUCHUU U PEKUM TCUCHUS.

VYpaBHenue bepHyiuu 71 MOTOKa peaibHOM KUIKOCTH.

[To HakmonHoi TpyOe nBmxkercs Boaa. Pacxox Boasl Q =1 n/c, d = 15 MM, noKa3aHue mbe30-
Mmetpa B 1-m ceuenuu — hp1 = 100 MM, Bo 2-M cedeHuu — hyn = 85 mm, z1 = 50 mm. Onipenenutsb
IIbE30METPUYECKUN U TUAPABIMYECKUN HAIOPBI, IOTEpH Hamopa no mammHe. [loctpouts Hamop-
HYIO U TTb€30METPUUYECKYIO TUHUHU TIpH z2 = 30 mm, [ =5 m, A = 0,03.

PexxuMbl IBUKEHUS JKUKOCTH.

3aKoH pacnpe/esIeHusl CKOPOCTEH Npu JJaMHHapHOM pexxume Teuenus. Gopmyna Japcen.
TypOyneHTHBIN peXUM TeueHHUs KUIKOCTH. CTPyKTypa MOTOKa.

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

IlonsiTHE OCPETHEHHON CKOPOCTH.



32.
33.

JuddepennmranbHoe ypaBHEHUE JIMHAH TOKA.

BepxHsa 1 HUKHSS KpUTHYECKUe CKOpocTH. Yucio PeliHonbaca.

34. KooppuuneHT ruipaBIudaecKkoro TpeHus A.

o o =2

Peumune-xonmpons Ne3
B 6ak, pazneneHHbIN neperopoKoi Ha ABa OTCEKa, MOJaeTCs Boja B kKoinudectse O = 4 1/c. B ne-
peropozake 0aka UMeeTCsl HMIMHIPUYECKHA HAcaIoK AuaMmeTpoM d u JuynHOM 3d. Boma u3 BTO-
poro orceka uepes3 oTBepcTue di mocrymnaer B armocdepy npu d = 50 mm, di = 32 mm. Omnpene-
JIUTH BBICOTHI H1 1 H->.
OnpenenuTth pacxo/ BOABI B TOPU30HTAILHOM TpyOe, COeAMHSIONICH 1Ba pe3epByapa, UMEIOIIHI
d=10mm, D =12 mm, /1 =50 mm, /> = 50 MM, eciii BO3BBIIIEHUE BOJIBI HAJl OCBIO TPYOKHU B Jie-
BOM cocyJe paBHO /1 = 1,5 M, a B ipaBoM — /sy = 1,5 M, mokazanuss MaHoMeTpoB — M1 = 2,1 aT
u M> = 1,2 ar, BO3BBIIICHUE OCH TPYOKH HAJ JaHHBIM cocynoM — 30 mMm.
OnpenenuThs pacxojl BOJbI, MIPOTEKAIONIEH MO0 TPYOONPOBOAY, COCIUHSIONIEMY pe3epByaphl A
u B, pazHocTh ypoBHE# B KoTopsix H = 15 M. B pe3epByape A nojaep: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 pezepyapa B — d = 0,3 m. [loTepu Hamopa mo Bceit cu-
creme hyp =12 M.
OnpenenuTth MOTEPHU HAMIOPA HA TPEHUE MO JIUHE BoxonpoBoaa d = 15 cm, a anunoii [ = 10 km,
ecnu pacxon Boabl O = 35 n/c.
HcTedenure BoMIbI U3 3aKPBITOTO BEPTUKAIBHOTO COCYAa B aTMOC(hepy MPOUCXOTUT MPHU MOCTOSH-
HOM T'€OMETPUUYECKOM Hamope /7 =3 M Yepe3 BHEUTHWUN MWJIMHIPUYECKUN HACAIOK JTUAMETPOM
d =8 cm. Onpenenuth AaBlieHHE, HEOOXOIMMOE Ha CBOOOHOW MOBEPXHOCTH BOIBI B COCYIE,
4TOOBI pacxo]l pu ucreueHue Obl1 paBeH S50 j1/c.
MectHble conpoTuBieHus. BHe3anmHoe pacmupenue notoka, popmyna bopaa.
IenTpobexxubie Hacochl. Kiaccudukanus neHTpoOEKHBIX HACOCOB.
[TapannensHOE U MOCHEAOBATEIBHOE COEAMHEHUE HACOCOB.

MecTHBIE CONIPOTUBIICHUS.

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

Pacuer niMHHBIX TpyOONIPOBOIOB.
PacueTr KOpoTKHUX TpyOOIIPOBOIOB.
I'uapaBnuueckuil yaap B TpyoOnpoBogax.
Pacyer razonpoBo10B HU3KOIO JABJICHUS.

Pacuer ra3onpoBo10B BEICOKOTO JTaBJICHHS.
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17.
18.
19.
20.
21.
22.

23

31

6.2. Boripochl K 3a4eTy ¢ OLEHKOM

dusnueckye CBOUCTBA KUIKOCTH.

[TepBoe 1 BTOpOE CBOMCTBA THIPOCTATUYECKOTO JABJICHMUS.

AGcomoTHOE, N30BITOYHOE U BAKYYMMETPUUECKOE JTaBICHUE.

DMIOpbI THAPOCTATUYECKOTO JTABICHHMSL.

[Ibe30MeTpuuecKkas BbICOTa, IPUBEICHHAs Mbe30METPHIECKas BHICOTA, HATIOP.
Juddepennmranbapie ypaBHEHUS PAaBHOBECHUS KUIKOCTH.

Bsi3kocTh xuakocTu. JnHamMuueckas BI3KOCTh, SUHHUIIBI U3MEPECHHSI BI3KOCTH.
Cunbl, AEMCTBYIOIINE B )KUKOCTH.

Cuna naBiaeHus )KUIKOCTH Ha MJIOCKYIO CTEHKY, KPUBOJIMHEHHYIO TOBEPXHOCTb.

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

. IloBepXHOCTb YpOBHs. YpaBHEHUE MOBEPXHOCTU YPOBHS IIPU BPAILICHUHU COCYAA C KUJIKOCTHIO

BOKPYT CBOEU BEPTUKAIBLHOM OCH C IMTOCTOSIHHOM YTIJIOBOM CKOPOCTHIO.

. 'opu3soHTaIbHAs COCTABIISIONIAS CUJIBI JABJICHUS KUAKOCTH HAa KPUBOJIMHEHHYIO TOBEPXHOCTb.
14.
15.
16.

3axoH HproTOHA 17151 BA3KOM KUAKOCTH.

BepTukanbHas cocTaBIIsIIOIIasl CUIIbI AABJICHUS KUAKOCTU HAa KPUBOJIMHENHYIO IOBEPXHOCTb.
I'mapocratuueckoe nasnenue. Equnuiel namepenus nasnenus. [IpuOopsl, naMepsronme 1asie-
HUE.

VYpaBHeHue Ditnepa.

OCHOBHOE ypaBHEHUE TUIPOCTATHKHU.

OnpeneneHne MECTONONIOKEHHS LIEHTPA 1aBICHMS.

Bunbl 1BrKEHUS )KUIKOCTH.

JIunns Toka. DnemeHTapHas crpyiika. CBOMCTBa 3J1€EMEHTAPHOU CTPYHKH.

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

panuyc.

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

VYpaBHEHHE HEPA3PBIBHOCTH ISl IOTOKA KUIKOCTH.

YpaBHEHHE IBUKECHUS U1€ATTbHOMN KUIKOCTH.

VYpaBHenue bepHyiu 1715 3JIEMEHTapHOU CTPYHKHU UI€ATbHOM JKUIKOCTH.
VYpaBHenue bepHyiu 1715 3JIEMEHTapHOUM CTPYHKHU peabHOM KUJIKOCTH.
I'eomeTprueckas U 3HEpreTUYeCcKas CyluHOCTb ypaBHeHUs bepHysun.
IIpe30MeTpUYECKUI U THAPABIMYECKUN YKIIOH.

PexuMbl IBMKEHUS KUIKOCTH.

. 3aKOH pacnpenesIeHus] CKOPOCTeH 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

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

TypOyneHTHBIN peXUM TeueHUs KUIKOCTH. CTPyKTypa MOTOKa.

[TonsaTue ocpeaHeHHON cKOpOCTH. ['HMIpaBIUYeCcKy TIalKue U MEepOXOBaThie TPYOHI.
[Torepu nanopa no ;umHe. @opmyna lapcu-Beiicoaxa.

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

JuddepennnanbHoe ypaBHEHUE TUHUN TOKA.

BepxHsa 1 HUKHSS KpUTHYECKUe CKOpocTH. Yucio PeliHonbaca.
Koaddurment ruapaBandeckoro TpeHus A.

MectHble conpoTuBieHus. BHe3amHoe pacmmpenue notoka, popmyna bopaa.
PacueT niMHHBIX TPyOOIIPOBOIOB.

Pacuer KOpoTKHUX TpyOOIIPOBOIOB.

Pacuer cudonnoro Tpybomnpooa.

Pacuet TpyOomnpoBo/ia U3 MOC/IEA0BATENBHO COEUHEHHBIX TPYO.

Pacuer TpyGorpoBoia U3 mapaieabHO COSAMHEHHBIX TPYO.
I'uapaBnuueckuil yaap B TpyoOnpoBogax.

Pacyer razonpoBo10B HU3KOIO JABJICHUS.

Pacuer ra3onpoBo10B BEICOKOTO JTaBJICHHS.

LlentpoOesxHbie Hacochl. Kitaccudukanys 1 NpuHIMI ASHCTBUS LIEHTPOOEKHBIX HACOCOB.

HapaJIJIeJIBHOG H MoCJICA0BATCIbHOC COCAMHCHUE HACOCOB.

PaboTa 11eHTpoOeKHBIX HACOCOB B CETH.

6.3. Bonipocwl k CPC

[ToBepXHOCTHOE HATSIKEHHUE.

PacTBOpuMOCTB Ta30B B KanelbHBIX KUIKOCTSIX.

AncoOrusi.

MHOTOKOMIIOHEHTHBIC KUIKOCTH.

HeHproTOHOBCKHE KUIKOCTH.

JIunus Toka.

DNeMEHThl KHHEMATHKU BUXPEBOTO ABUKECHUS.

Bubl MECTHBIX COPOTHUBIICHUMN.

KaBuTanmonubie pexxuMbl IBHXKCHHS KHIKOCTH.

HcTedenune sXUIKOCTH Yepe3 MHUPOKOE OTBEPCTHE B OOKOBOM CTEHKE.
TpyOonpoBoabI CO CTEHKaMU U3 YIIPYroro Marepuaia.

Mertoap! IpeA0TBpaIeHUsT HETAaTUBHBIX SIBJICHUH THIPABINYECKOTO yiapa.
JIBrOKeHUE KUIKOCTH B OE3HAIOPHBIX TPYOOIIPOBOIAX.

JIBU>KeHME HEHbIOTOHOBCKUX KUJIKOCTEH.

JIBM>KeHHE BSI3KOIUTACTUYHBIX JKUJKOCTEH B TpyOax.
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10.

7. YHEBHO-METOJUYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
JANCHUITVINHBI «<MEXAHUKA U KUJIKOCTHU U I'A3A»

7.1. OcHOBHas JqUTeEpaTypa

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

¢bpa-M, 2015. —320 c. (OBC «Znaniumy)

Iuprunos A.Jl. MexaHuka XUIKOCTH U ra3a (TuapaBinka): yueOHuk. — M.: Mudpa-M, 2014. —
704 c. (OBC «Znaniumy)

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

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

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

7.2. lonotHUTEIbHAS JTUTEPATypPa

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

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

3yiikoB A.JL. I'uapasnuka: yueOHuk: B 2 T. — M.: MI'CY, 2014-2015. — T. 1: OcHOBBI MEXaHUKHI
wuakoctu. —2014. — 520 c.; T. 2: HanopHble U OTKPBIThIE NOTOKHU. [ UapaBInMKa COOPYKEHUM. —
2015. —424 c. (OBC «Jlanby»; 3BC «IPRbooksy)

Wnbuna T.H. OCHOBBI IHIpaBINYECKOT0 pacueTa MHXKEHEpHBIX cucTeM: yuel. mocobue. — M.:
ACB, 2007. - 192 c. (ObC «KoHCYIbTaHT CTY/ACHTa)

Kpectun E.A., Kpectun U.E. 3agauynuk mo rugpaBiIuKe ¢ 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. (buba. Bal'Y)

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

CaitpunmuaoB C.IL. ['mapaBauka cucteM BOJIOCHAO0XEHUS M BOJIOOTBEACHHS: yueO. mocooue. —
M.: ACB, 2012. —352 c. (OBC «KoHCyIbTaHT CTYJIEHTAY)

Caitpugaunos C.1. OcHoBBI THapaBIuKU: y4el. amsa 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 u3IaHus

. ABOK.

I'mnpaBnuka ¥ MHEBMAaTHKA.
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3. TI'mppaBnuka—IIneBmaTuka—IIpuBob.

7.4. UuTepHeT-pecypchbl

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

1. http://window.edu.ru/ — Undpopmanmonnas cuctema «EamHoe 0KHO TOCTyIa K 00pa3oBaTeIbHBIM

pecypcam.

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

KHUOKOCTHU U ra3a

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI
«MEXAHUKA " KUJIKOCTHU U I'A3A»

Jlnst mpoBeieHus JIEKIIMOHHBIX 3aHATUH HE00XOAMMa ayIUTOpHs, OCHALICHHAsS MYJIbTHME-
JUMHBIM 000pYIOBAHUEM M KOMIIBIOTEPOM.
Jlyst mpoBeieHust 1abopaTOpPHBIX pabOT UMEETCs TabopaTopusi 00IIeH THAPABIUKH, OCHAIIICH-
Hasl CJIeIyIOIUM 000PYA0BaHUEM:
e 1puOOpPBI AT U3MEPEHUS JABIICHMS,
e creH[ «PeXuMBbI TEUEHUS KUAKOCTHY;
® CTEHJ rujapaBiIHuecKuil yHuBepcaibhblii TMXK2M npenna3zHaueH [uist MpOBEACHUS J1abopaTop-
HBIX PaboT 0 Kypcy «MexaHuKa )KUAKOCTH 1 raza». CTeH ] o0ecreurBaeT BO3MOKHOCTh HarJIsI-
HOM IEMOHCTpalK TUAPOIUHAMMYECKUX SIBICHUM, U3MEPEHUS THIPOIUHAMUYECKUX ITapaMeT-

POB U 3HAKOMCTBA € METOJaMH1 U CPCACTBaAMU U3MCPCHUA 3TUX MMAPpaAMCTPOB.
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JIMCT IIEPEYTBEPXJIEHUWSA
PABOYEN ITPOT'PAMMBI JUCIHUATIJIMHBI «<MEXAHUKA KUJIKOCTH U T'A3A»

PaGouas mporpamMmma ogoOpeHa Ha y4eOHBIN TOT

[IpoTokoun 3acenanus kadpenpst Ne oT 20 roma

3aBenyrouuii kadenpoit

Pabouas nmporpamma ogoOpeHa Ha y4eOHBIH roj

[IpoTokomn 3acenanus kapenps Ne oT 20 roma

3aBeayromuit kadeapoit

Pabouas mporpamma ogoOpeHa Ha y4eOHBIH roj

[Ipotokon 3acenanus kapeaps Ne OT 20  ronma

3aBeayromuit kadeapoit
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