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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

N3yuenne auciumuinHel «MexaHUKa )KUAKOCTH U Ta3a» HApPaBJICHO HA JOCTHKEHHE CIICAYIOIIUX Iie-
neit OIIOIT 08.03.01 «CtpoutenbecTBo»:

Kon nemn DopMyIupOBKa LETU

13 [TonroroBka BHITYCKHUKOB K HAYYHO-UCCIE008AMENbCKOU 0esmelbHOCmU B 001aCTH TEXHUKU U TEXHO-
JIOTUH, B TOM YMCIIC MEXIUCIUILTHHAPHBIX 00JIACTSIX, CBSI3aHHBIX C BELIOOPOM HEOOXOAUMBIX METOJIOB
UCCIIeA0BaHUs, MOAU(UIIMPOBAHUS CYILECTBYIOMIUX U Pa3pabOTKH HOBBIX TEXHOJIOTHH HCXO U3 33/1a4
KOHKPETHOT'O MCCIICIOBAHUSL.

115 IToaroToBKa BBITYCKHUKOB K 3()(eKTUBHOMY UCIIOIb30BAHUIO U UHMeZpayul 3HaHull 6 ooracmu QyH-
0amMeHmanrbHuIX HAYK U PEIICHHsI UCCIEI0BATEIbCKUX U MPUKITAIHBIX 3a1a4 MPUMEHUTENBHO K PO-
(eccnoHanbHON AESTETBLHOCTH.

l[eJl}lMu 0C60€HUA TUCHUIIIIMHBI «MexaHuKa KHUIAKOCTHU U Tra3a» ABJAKOTCA OCBOCHUC CTYACHTAMH
TCOPCTHUYCCKUX OCHOB MCXaHUKHN )KHHKOCTCﬁ KU ra30B, UCIIOJIB30BaHHUC OCHOBHBIX 3aKOHOB IBHMXXCHUA KU KO-
CTEH ¥ ra3oB MpH pa3pab0TKe HOBBIX TPAHCIIOPTHBIX MPOIECCOB, MOJIYUYECHUE TPAKTHUECKUX HABBIKOB 10 UC-
[I0JIb30BAHUIO THUIPABINYECKUX YCTPOUCTB B UHKEHEPHOU IIPAKTHUKE.

3aoauamu uzyuenus OUCYUNIUHBL SIBISIOTCS:
® U3YYHUTH TEOPETUUYECKHE OCHOBBI MEXaHUKH JKUKOCTEH U ra3oB;
¢ HAYYUTHCH pCUIATb TUAPABIMYCCKUC 3aJa4 NPUMCHUTCIBHO K Pa3JIMYHBIM 3JICMCHTAM TPAHCIIOPTHOTO

MalllnHOCTPOCHHU A,

® W3y4YUTH IPUHLHUI ACHCTBUS THIPOMAILINH, THAPOAIIAPATYPbl U TUAPOIPUBOIOB.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuumnuaa b1.B.08 «Mexannka >KUJKOCTH U Ta32» OTHOCUTCS K BAPUATUBHOM 9acTh, POPMUPYEMO
yYYaCTHMKaMH 00pa3oBaTebHbIX OTHOIIEHUH, nucuuiuinH HanpasieHus 08.03.01 «CrpoutenscTBo» (TIpo-
¢ «ABTOMOOMIIBHBIE TOPOTH», «[IpOMBIIIIIEHHOE U TPaXIAaHCKOE CTPOUTENLCTBOY, «TemnorazocHadxe-
HUE€ U BEHTUISILIU).

JucuumuinHa 6a3upyercs Ha 3HAaHUAX, YMEHHUAX U HaBbIKaX, MPUOOPETEHHBIX B X0O€ U3YUCHHS TUCIIH-
e «Marematukay, «OU3uKa», U CIYKUT OCHOBOM I U3YUEHUS AUCIUILTUH MPOPIIBHON HAIPaBICHHO-
CTH.

Tpebosanus Kk 6XOOHBIM 3HAHUAM, YMEHUAM U KoMnemeHyuam cmyoenmos. CTYIeHT JT0JDKEH:

3HaTh:

e (yHIaMeHTaIbHBIE OCHOBBI BBICIICH MaTEMaTUKH, BKIIOYas MATEMaTHUECKUI aHATIN3 U JudepeHInatb-
HbI€ YPaBHEHUS;

e (yHIaMeHTalbHBIE OCHOBHI (PM3MKH, BKITIOUas pa3zensl «Mexanuka», «MouekynspHas usuka», «Tep-
MOJMHAMHUKAY.

Ymern:
® TIPOBOJHUTH MAaTEMAaTHYECKYIO (hopMaIH3aIMio MOCTAaBICHHOM 3aJauu;

e pelaTh NIpoCTEMIINE 3aa4ul O CTAaTUYECKOM U JUHAMUYECKOM PAaBHOBECUH TET;
® II0JIb30BaThCs CIIPABOYHOM HAYYHO-TEXHUUYECKOU JIUTEPATYPOH.

Baaners:
® HaBbIKAMHU UM OCHOBHBIMH METOJIaMU PEUICHUS MaTeMaTU4YECKHUX 3a/]ay;
® [IEPBUYHBIMHU HABBIKAMHM U OCHOBHBIMHM METOJaMHU PELIECHUS 3a7ja4 Ha KOMIIbIOTEPE;
® HaBBIKAMU IMOCTAHOBKU M OCHOBHBIMU METOJIAMU PEIICHUS 33124 MOJICKYIAPHON (PU3UKH.



3. INTAHUPYEMBIE PE3YJBTATbBI OBYYEHUSA 110 JUCHUIIJIMHE

[Tnanupyemble pe3ybTaThl 00yUeHHs IO TUCIUIIIMHE, COOTHECEHHBIE C TUTAHUPYEMBIMU pe3yabTaTaMu
ocsoeundg OIIOII:

IInanupyembie pe3yabTaThl OOYUEHUS 10 AUCLMILINHE
Kon ¢popmupyemsbix YpoBeHb OCBOEHHUS Py’ Pe3y. i Anen .
N XapaxkTepu3yIoIue 3Tarsl (POPMUPOBAHUSI KOMITCTEHIIUI
KOMIICTCHIINHA KOMIICTCHIINHA
(HOKa3aTeJ’II/I OCBOCHMA KOMHGTCHHI/II/I)
[MK-2. CriocoGeH BHI- CTyaeHT JOMKeH:
MOJHSTH PaOOTHI 1O pas- ®  3Hamp METOAMKH pacdeTa paclpeneiaeHusl CKOPOCTEH U THI-
paboTKe TEXHUYECKUX PaBINYECKNX CONPOTUBIICHUI MPH JaMUHAPHOM H TypOYJIeHT-
pelIeHul 3IEMEHTOB U HOM PEKHMax JBIDKEHHUS B TPYOax;
Y3JIOB CUCTEM OTOILIE- YacCTHYHOE ®  yMemb IPOSKTUPOBATH MPUOOPHI, YCTPOMCTBA U MIPUCIOCO0-
HUs, BEHTWIALIMH, KOH- JICHUS [ U3MCPCHHUS TaBJICHUsI, CKOPOCTH M pacxona >KHIKO-
AUIIMOHUPOBAHUA BO3- CTU U rasa,
Ayxa ® gnademb METOINKAMH IPOEKTHUPOBAHUS THAPOTUHAMHUECKUX
CHCTEM.

4. OBBEM U CTPYKTYPA JUCHHUIIVINHbI

OO0mast TpyA0eMKOCTh UCHHUIUIMHBI COCTaBIsIET 3 3a4eTHbIe enuHullbl, 108 gacos.

Buner yue6Hoit pa-
6OTI)I, BKJIrFO4Yasa caMo-
< CTOSITENIBHYIO paboTy O6bem yueo-
§ CTYACHTOB HIPYIOCM- |y pabotsl, |POpMBI TEKYIIETro KOH-
& % KOCTb (B Hacax C I[IpUMCHE- TPOJIA YCIICBACMOCTHU
Ne | HammeHOBaHWE TeM W/WIIM Pa3leNioB/TeM | § o ’
g 3] ) ] HHUEM HHTEp- | (opma MpoMexyTod-
m/n JUCHUITIINHBI 5] = = X o
&) 5 =~ 5 = a = AKTHUBHBIX MC- HOH aTTeCTalluu
5 5 E E g 5| ¢ TOJOB (no cemecmpam)
T 5 % § g, % O | (B uacax / %)
O
a.
= |8
1 |{I'mmpocraTtuka 3 1-4 | 4 4 6 2/25%
2 |OcHOBBI KUHEMATHKH XUIKOCTE M Taza| 3 | 5-8 | 4 - |6 1/25% | peTHHT-KOHTPOITb
3 |I'mapoavHaMuKa )KUAKOCTH U ras3a 31912 | 4 4 |6 2/25% 2 peUTHHI-KOHTPOJb
4 |OcHoBBI TEOPUH THAPABIHIECKHX CO- | 3 | 13 14| o 6 6 2/25%
MPOTUBJICHUH
5 |HcTeueHune sKUIKOCTH 3 |15-16] 2 4 6 1,5/25%
6 |['uapaBnuueckue MalIMHbL 3 [17-18] 2 - 16 0,5/25% |3 peHTUHI-KOHTPOIIb
Hanwuue B nucrumummae KIT/KP
Bcero 3a 3 cemecTp 72 18 18 | 36 9/25% 3ayeT ¢ OLEHKOM
HToro nmo tucnunmmmue 72 18 18 | 36 9/25% 3a4er ¢ OnEeHKOI

Couepmaﬂne JEeKINOHHBIX 3aHATHH 0 JUCHUILIHHE

Tema 1. I'mapocratuka.
[Tpenqmer MeXaHHUKH XKUAKOCTH U ra3a. OCHOBHbIE (PM3NYECKHUE CBOMCTBA KHUJIKOCTEH M ra30B. CHIIBL,
JEUCTBYIOILINE B KUAKOCTAX U razax. OOIue 3aKOHbl U ypaBHEHHS] pAaBHOBECHUS )KUKOCTH U ra3a.

Tema 2. OCHOBBI KHHEMATHUKHU KUAKOCTH U rasa.
[IpuBOASTCS OCHOBHBIE KHHEMATUYECKUE XaPAKTEPUCTUKU MOTOKOB KUAKOCTH U rasa.

Tema 3. ['mapoarHaAMUKa KUJKOCTH U Ta3a.
JIuHaMuKa BSI3KOM M HEBS3KOH )KMIKOCTU. YpaBHEHHE SHEPTUHM B MHTETpalibHOU opMme i CrKumae-
MBIX B HEC:KUMAEMBIX KUIKOCTEH. PeKUMBI ABIDKCHHUS KUIKOCTEH U T'a30B.

Tema 4. OcHOBBI TEOPUU THIPABINYECKUX COIIPOTUBIICHUM.
Pacuer noteps gaBneHus B TPyOONPOBOAAX MPH JBUKCHUH KUAKOCTH.



Tema S. Mcreuenue KuIKOCTH.
Hcreuenne KUIKOCTEN U ra30B U3 OTBEPCTUM U HACAKOB IIPU IIOCTOSIHHOM U IIEPEMEHHOM HaIlopax.

Tema 6. I'uapaBiarueckrue MalIvHbI.
[Tpunun paboThl M XapaKTEPUCTUKU LEHTPOOESKHOTO HAcOCa.

Coaepixkanue J1adOpaTOPHBIX PadoT MO IMCHUILVINHE

Ne Ne Kon-Bo
HanmenoBanue pasnena, TeMbl
n/m | paszmena 4acoB
1 1 [TpuGops! A5t U3MEPEHUS JaBJICHUS 2
2 1 PesxuMbl ABIOKEHUS JKUIKOCTH 2
3 3 VYpasuenue bepnymm 4
4 4 ITorepu Hanopa 1o anuHe 2
5 4 IToTepu Haropa B MECTHBIX COITPOTHUBIICHUSX 2
6 4 [Torepu Hanopa Ha nuadparme 2
7 5 Hcreuenune ®uUIKOCTH U3 OTBEPCTUHM U HACAIKOB 2
8 5 HcnbTanus eHTpoOSKHOTO Hacoca 2

5. OBPA3OBATEJIBHBIE TEXHOJIOI'H

B mpenogaBaHuu AMCHMILIMHBI MCTIOJIB3YIOTCS pa3HOOOpa3Hble 00pa3oBaTeNbHbIE TEXHOJIOTHH — KaK

TPAAUIIUOHHBIC, TAK U C IPUMCHCHUCM aKTUBHBIX U HHTCPAKTUBHBIX MCTOIOB OGy‘IeHI/IHZ

nposeoeHue aKMmuGHbIX U UHMEPAKMUBHBIX TeKYUOHHBIX 3AHAMULL C pa300pOM KOHKPEMHbIX CUMYayuil, Ha
KOTOPBIX HM3JIaraeTcsi TEOPETHMUECKUH MaTepuan ¢ HMCIOJb30BAaHHUEM KOMIBIOTEPHBIX M TEXHUYECKHX
CpeAcTB (YTCHHE JEKIU MpU HATMYUH M HUCIOJIb30BAaHUHU MPOEKTOPA, MOKa3 KUHOMUIBMOB U Jp.),
HaNpaBJICHHBIX HA IPUOOPETEHNE CTYACHTOM TEOPETUYECKUX 3HAHUM (TeMbl 1-6);
UHmMepaKxmuenvle 1abopamopHvle pabomsl — NPEeyCMaTPUBAIOT IPUOOPETEHUE U 3aKPEIUICHHE 3HAHUM,
MOJIy4EHHBIX CTY/AEHTaMM Ha JIKLIUAX, TPUOOpPETEHHE HABBIKOB MPOCTEUIINX SKCIEPUMEHTAIBHBIX HC-
clieZIoBaHU B 001aCTH TUAPABIUKH (TeMbI 1-6 1aG0paTOpHBIX 3aHATHH);
2PYnnosas OUcKyccusi — Ui CTUMYJIMPOBAHUS CTYJICHTOB K CAMOCTOSITEIbHOMY MPHOOPETEHHIO 3HAHUH B
KOHLIE JIEKIINM CTYZEHTaM 3aJIal0TCsl BOIIPOCHI 110 TEME JIEKLIMH, a HA IPAKTUYECKOM 3aHSITUU IIPOBOANUTCS
YCTHBIN ONIPOC ¥ 00CYXKIAEHUE OTBETOB (TeMbI 1-6);
camocmosamenvras paboma CTYIEHTOB IpeIHa3HAYeHa JUIl BHEAYIUTOPHONU pabOTHI CTYAEHTOB IO 3a-
KPEIUIEHUIO TEOPETUUYECKOT0 MaTepualla U MO U3YyUEHUIO JONOJIHUTEIbHBIX Pa3JIeNoB TUCLUIUINHBEL U
BKJIIOYAET: TIOJrOTOBKA K JIEKIIUSAM, Ta0OpaTOpPHBIM paboTaM, o(hopMiIeHHE KOHCIIEKTOB JICKIIMH, HanMca-
HHUE OTYETOB I10 JIAOOpaTOPHBIM paboTam, Hamcanue pedeparos, paboTa B NEKTPOHHON 00pa30BaTeNb-
HOU cpene;
paboma 6 komarde (paboTa B MaJIOH TPYIIIE) UCIOIB3YETCS MPHU BBIMOJHEHUH Ja00PaTOPHBIX U MPAKTH-
YeCKUX padoT, IPU ITOM MpPEIyCMaTPUBAETCs IPHOOPETEHNE CTYACHTAMH HABBIKOB U3MEpeHUs PpHu3nye-
CKUX BEJIMYMH M MPOCTEUIINX IKCIIEPUMEHTANbHBIX HccnenoBanuid. Coaeprkanue 1abopaTopHbIX padoT
packpeIBaeTcs JIaOOPaTOPHBIM MPAKTUKYMOM.

VY nenbHbIN Bec 3aHATHH, TPOBOJUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeesieTcs IIIaBHON 1eIbI0 Ipo-

rpaMMBElI, 0COOEHHOCTHIO KOHTHHI€HTA 06yanOH_II/IXC$I " COACPIKAHUCM KOHKPCTHBIX NUCIUITIINH, 1 B LICJIOM B
y4eOHOM IPOLIECCEe OHU COCTABIAIOT 25% ayAUTOPHBIX 3aHATHUH.
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6. OIEHOYHBIE CPEJICTBA JI/IS1 TEKYIIIET'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOI ATTECTAIIAM IIO UTOTAM OCBOEHHSI TMCIUTIJIMHBI
U YYEBHO-METO/IMYECKOE OBECHEYEHUE CAMOCTOSITEJIbHOMI PABOTHI
CTYJIEHTOB

6.1. Bonpocsl kK peHTHHI-KOHTPOJII0 3HAHUI CTY/ICHTOB
OneHuBarOUMMH CpEACTBAMMU JUIsl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH SBJIIOTCS PEHTUHI-KOHTPOJIN.

Petimune-konmpons Ne 1

IIepBoe u BTOpO€ CBOMCTBA TUAPOCTATUYECKOTO JABICHUS.

AGcooTHOE, N30BITOYHOE 1 BAKYYMMETPUUECKOE JIaBJICHHUE.

OnpenenuTth CHITy CYMMapHOTO JAaBJICHUS Ha MOTyCeprHuecKue KPBIIIKHU, 3aKPhIBAIOIINE OTBEPCTHE JHA-
meTpoMm d = 0,4 M, eciu TIIyOMHA TOTPYKEHHsI LIeHTpa pesepByapa H =3 M, h =2 M.

OMIopel THAPOCTATUYECKOTO JTABJICHUS.

IIbe30MeTpHuUecKas BBICOTA, IPUBEICHHAS [IbE30METPUYECKAsl BBICOTA, HAIIOP.

[unuHApUYeCKHid COCY 3all0JIHEH BOJIOM, HAXOASIIEH s 0] M30BITOYHBIM JIaBIICHUEM, XapaKTepHu3ye-
MBIM TIOKa3aHHUEM Ibe3oMmeTpa /1 = 5 M. HikHee nHuIe cocyna Miockoe, BepxHee umeer (GopMmy Mory-
cdepsl. OnpeaenuTs CUIly, OTPHIBAIOLIYIO BEPXHEE JHUIIE OT IUIMHAPUIECKON YacTH, U CUITY, pa3pbiBa-
IOIIYIO IWJIMHIPUYECKYIO YacTh COCy/a 1o obpaszymomieit (Py, P)), eciu quamerp cocyna D =2 M, H=3 m.
JuddepeHunanbHbie ypaBHEHUS PABHOBECHS KUAKOCTH.

Bsskocts xxuakocty. JJuHaMmuueckas BA3KOCTb, €AUHULIBI U3MEPEHUS BA3KOCTH.

BepTukanbHbIl IIUT TeperopaxuBaeT KaHAJ MNPSIMOYTrOJbHOTO ceueHHs. [JyOMHa BOABI B KaHaje
H=1,5M, mupuna kanasna B =2 M. OnpeaenuTs NOJHOE JABJICHNUE BOJbI HAa IIUT U HAlTH TOUYKY MIPHIIO-
JKEHUsl PaBHOJCHCTBYIOIIECH CUIIbI JaBICHUS.

Cunbl, JEMCTBYIOIINE B )KUIKOCTH.

Onpenenutsb cuily, ASUCTBYIOUTYIO Ha OOJITHI KPBIIIKK 0aka, €ciii MoKa3aHue MaHoMeTpa py = 2 Mlla, a
yroJl HaKJIOHa KpbIIIKU o = 45°. B ceuennu 6ak umeet popmy KBajgpata co cTopoHoit a = 200 M.

Cuna naBineHUs )KUJIKOCTH Ha KPUBOJIMHEWHYIO IOBEPXHOCTD.

[TpuBenennoe muddepeHnraIbLHOE ypaBHeHuE Ditnepa.

[unuHapUYecKuit CoCyl, 3aM0JTHEHHBIHN )KUAKOCTBIO Ha TIIyOUHY /1, BpalllaeTcsi BOKPYT BEPTUKAIBHOM OCH
C TIOCTOSHHOW YIJIOBOM CKOpPOCThbIO. ONpenenuTh 4YacTOTYy BpPAILLEHUS COCYyHAad, €CIU €ro JuaMmeTp
d =30 cm, a Bercota H = 60 cM.

[ToBEpXHOCTHBIE CUJIBL.

OnpenennuTh NOKa3aHUsl MAHOMETPA, €CIU K IITOKY NopiuHs npuioxena cuna F = 0,1 kH, ero nuamerp
d =100 MM, BbIcoTa H = 1,5 M, MIOTHOCTB KuaKkocTH p = 800 Kr/m>,

IIoBepXHOCTb YpOBHA. YpPaBHEHHE NOBEPXHOCTH YPOBHS IPU BPAILECHUU COCYAA C KUIAKOCTBIO BOKPYD
CBOEH BEPTUKAIBHON OCHU C IOCTOSTHHOM YTJIOBOW CKOPOCTBIO.

I'opu3oHTanpHas COCTaBIAIONIAs CUIIbI JaBICHUS KUAKOCTH HA KPUBOJIMHENHYIO IOBEPXHOCTb.
OnpenennuTh NaBICHUE B XapaKTEPHBIX TOYKaX M CyMMAapHYK CHIIY JaBJIEHHS KaK paclpeesICHHYIO
Harpy3Ky Ha CTEHKY.

3axoH HproTOHa A51s1 BA3KOM KUAKOCTH.

BepTukanbHas cocTaBisonias CUibl JaBJICHUS KUIKOCTU HAa KPUBOJIMHENHYIO IOBEPXHOCTb.
I'mapocraruyeckoe nasienue. Enunuiisl usmepenus nasinenus. [IpuOopsl, u3Mepsioiye JaBieHHeE.
du3nyecKue CBOMCTBA KUIKOCTH.

VYpaBHeHue Dilsiepa.

BepTukanbpHbI IIUT HEperopakMBaeT KaHal MPSAMOYrOJbHOTO cedyeHus. [nmyOuHa BOJBI B KaHaje
H=1,5M, mupuHa ka"ana B =2 M. OnpeienuTs NOJHOE JTaBJICHUE BOJBI O IIUT U HAWTU TOYKY MPHIIO-
’KEHUs PaBHOJCHCTBYIOIIECH CUIIBI JAaBICHUS.

OcCHOBHOE ypaBHEHHUE THPOCTATHKU.

Onpenenenne MECTONOJI0KEHHS LIEHTPa 1aBIEHUSL.

Peiimune-konmpons Ne 2

Bunpl 1BUKeHHUS JKUIKOCTH.
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BbruncnuTe ruipaBIndeckuil panyc ¥ CMOUYEHHBIN MepuMeTp Ui TpyObl, 3aJIMTONW BOJOH, THAMETPOM
100 mm.

JInnus Toka. DnemenTapHas cTpyiika. CBONCTBA 3JIEMEHTAPHOU CTPYHKHU.

Kak 3aBucAT notepu 3Hepruu (Harmopa) OT CKOPOCTH NMPH JAMHUHAPHOM U TYpOYJICHTHOM peKUMax?

Kak Mensiercs qaBneHue 1o JUyInHe TpyObl, €CIIM HAIOpHAast JIMHUS MapajuieabHa ocu?

JKuBoe ceuenue, pacxo KUAKOCTH, CPEAHSISI CKOPOCTh, CMOUEHHBIN IEPUMETD, TUAPABINUYECKUM paguyc.
UYewm otnmyaercs ypaBHeHHE bepHyIun Ui 3J1eMEHTapHOM CTPYUKHU UICAIIBHOM KUJIKOCTU OT YPaBHEHUS
beprymnu [u1st 371€eMEHTapHON CTPYHKU peaTbHOM KUAKOCTU? 3alUILIUTE 3TU ypaBHEHUS.

ITo Tpy6e muamerpom 100 Mmm u amuno# 50 M mpoTekaet Boga. Pacxox Boas! 20 i1/c, k03¢ HUIUEHT THI-
paBimyeckoro Tperus A = 0,032, mokazanus maHometpa M = 60 klla. OnpenenuTs Moka3zaHusl MaHO-
MeTpa Mz, yCTAaHOBJICHHOTO B KOHIIE TPYOBI.

YpaBHEHHE HEPA3PBIBHOCTH JJIS SJIEMEHTAPHOU CTPYHKH.

. KakoBa cTpykTypa nmoToka npu TypOyJIeHTHOM pexHuMe IBKeHUs )KuakocTr? Kakue TpyObl Ha3pIBatOTCS

THJIPABIUYECKHU TTIaIKUMH, a KaKHe — [IePOXOBATHIMU?

VYpaBHeHHE HEPA3PHIBHOCTH ISl IOTOKA KHUJIKOCTH.

Kakoii pexxuM cymecTByeT B Tpyoe nuamerpoM d, ecinu Re = 500, Re = 500007

Kak n3mensorces notepu Harnopa u K03(h(UIIMEHT A B THAPABINYECKU TTIAJAKUX TpyOax U B 30HE KBaJpa-
TUYHOTO COMPOTUBIICHUS C YBEIIMUECHUEM BS3KOCTH KUAKOCTH?

YpaBHEHHE IBUKEHUS UACATBHON KUIKOCTH.

Ot xakux (akTOpOB U KaK 3aBUCST MOTEPH Haropa, KO3((GUIIMEHT A P JIAMUHAPHOM U TYpOYJIEHTHOM
peXUMax ABHXKEHUA?

VYpaBHeHue bepHyn U1 3JIEMEHTaApHON CTPYHKH UACAIBHOU KUIKOCTH.

OmnpenenuTh MOTEpU HAIopa MO JJIUHE A CTalbHOro TpyOompoBoaa anuHoi /= 500 M, d = 100 mm,
A=0,033, 0 =10 x/c.

DHepreTuyeckas CyIIHOCTh ypaBHEeHUsS bepHymnu.

Uro Takoe mbe30oMeTpUUEcKas U HanopHas JHMHUA? YTO Takoe MbE30METPUUECKUM U TMAPABIMYECKUN
YKJIOH?

OmnpenenuTh peKuM JIBUKEHHUS BOJIBI IO TpyOompoBoay nuamerpom d = 10 mm.

MoryTt 511 0cTaBaThCs NOCTOSIHHBIMU (YBETMUUBATHCS, yMEHBIIATHCS ) BJIOJIb TEUEHUS [TbE30METPUUECKUI
Y TUJIPOMHAMUYECKUN HAIIOPhI NP IBYKEHUU MOTOKA BS3KOH XKUAKOCTH?

I'eomeTpuueckas CylHOCTb ypaBHEHUs bepHyuin.

ITo ropusoHTaNBHOM TpYOE MEPEMEHHOTO ceueHus mpoTekaeT Boja. Pacxon Boasr Q = 50 n/c, di = 75 mwm,
d> =250 mm, d3 = 100 mMm. OripeieIuTh CKOPOCTh IBUKEHUS KUAKOCTH B KaXKJIOM CEUCHUU U PEXKHUM Te-
YEHMUSL.

VYpaBHeHue bepHymn Ui TOTOKa peaIbHOM KUAKOCTH.

ITo HaknonHo# TpyOe aBmkercst Boja. Pacxon Boast Q =1 1/c, d = 15 MM, noka3zanue nbe3omerpa B 1-m
ceueHUH — hp1 = 100 MM, Bo 2-M ceueHHH — Ay = 85 MM, z1 = 50 MM. OnpeaenuTh Nbe30METPUIECKUNA 1
TUIPaBIMYECKUN HAOPbl, IOTEPU HAIopa 1o JUIMHE. [ocTponTh HallOPHYIO U MbE30METPUUECKYIO IMHUU
mpu z2 =30 MM, /=5 M, A =0,03.

PexxuMbl IBHKEHUS )KUIKOCTH.

3aKOH pacHpelesIeHUss CKOPOCTEH NpH JJaMUHApHOM pexkume TeueHus. @opmyina lapeu.

TypOyneHTHBIH pexuM TedeHus )KuaKocTi, CTpyKTypa MOTOKa.

Kakast ynenbHast sHeprus Bcer/ia TOJIbKO YObIBAET BJIOJIb MOTOKA KUAKOCTU? 3anuiuuTe ypaBHeHue bep-
HYJUIM JUIsl IOTOKA peabHON )KUIKOCTH.

IToHATHE OCPENHEHHON CKOPOCTH.

JuddepenunanbHoe ypaBHEHHE TMHUU TOKA.

Bepxusia 1 HWKHSS KpUTHYECKUE CKOpoCTH. Yucio PeliHonbaca.

KoadduumeHT ruipaBindeckoro TpeHus A.

Petimune-konmpons Ne 3

B 6ak, pa3neneHHblil IeperopoIKoii Ha JiBa OTCeKa, Mojaercs Boja B konuyectse O =4 n/c. B nmepero-
pozke 6aka UMeeTCs IUIMHAPUIECKH HacaIoK TuaMeTpoM d, anmuHoi 3d. Bona u3 BToporo otceka uepes
oTBepcTUe d1 mocrymnaer B arMmocdepy. Onpenenuts BeicoTsl H1 1 Ho ipu d = 50 MM, di = 32 mm.
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OnpenenuTh pacxoa BOJAbI B TOPU3OHTAIBHOM TpyOe, coenuHSIONIEH /1Ba pe3epByapa ¢ mapameTpamu
di =10 MM, d> =12 mm, /1 = 50 MM, > = 50 MM, ecii BO3BBIIICHHUE BOJIBI HAJI OCBIO TPYOKH B JIEBOM CO-
cyne paBHO /1 = 1,5 M, a B mpaBoMm — A2 = 1,5 M, moka3zanust MaHOMETPOB paBHbl M1 = 2,1 atu M> = 1,2 aT
COOTBETCTBEHHO; BO3BBIIICHNE OCH TPYOKH HaJl JTAaHHBIM COCYAOM cocTaBiisieT 30 Mm.

OmnpenenuTth pacxo BOJbI, MPOTEKAIOIIEH 1O TPyOOTIPOBOY, COSTUHSIONIEMY pe3epByapbl A u B, pas-
HOCTb YpOBHei# B KoTopbIx H = 15 M. B pe3epByape A noaep:xkuBaercst U306ITOYHOE AaBICHHE p = 2,5 aT;
BakyymmeTp C, ycTaHOBIIEHHBII Ha cocyze B, mokasbIBaeT peax = 0,5 at. luamerp pesepByapa A D = 5w,
nametp pesepByapa B —d = 0,3 m. [ToTepu Hamopa o Bceii cucreme /ia.s = 12 M.

OmnpenenuTh TOTEpU Hamopa Ha TPEHUE MO JUIMHE BOAONPOBOJA AMaMeTpoM d = 15 cM u JyuHOM
/=10 kM, ecniu pacxon Boasl O = 35 n/c.

HcTeuenne BOAbI U3 3aKPHITOTO BEPTUKAIBLHOTO COCYy/Ia B aTMoc(epy MPOUCXOUT MPH MOCTOSTHHOM T'€0-
METPUYECKOM Harope /1 = 3 M uepe3 BHEIIHUN IIMIIMHAPUYECKUI Hacalok auameTpoM d = 8 cM. Onpene-
JIUTH JaBJICHUE, HEOOXO0IMMOE Ha CBOOOIHOM MIOBEPXHOCTH BOJIBI B COCY/IE, UTOOBI pacxXo/1 MPH UCTEUECHUE
6611 paBen 50 /c.

MectHble conpoTuBlieHus. BHe3amHoe pacmmpenue nmotoka, popmyna bopaa.

LentpoOexxnsie Hacochl. Kimaccudukanus neHTpoOeKHBIX HACOCOB.

[TapannenpHO€E U OCIIENOBATEIBLHOE COEANHEHNE HACOCOB.

MecTHBIE COIIPOTUBIICHUS.

PaboTa 1eHTpoOeKHBIX HACOCOB B CETH.

Pacuer niMHHBIX TPyOOIIPOBO/IOB.

PacueTr KOpOTKHUX TpyOOIIPOBOJIOB.

I'uapaBarueckuil yaap B TpyoonpoBoax.

Pacyer razonpoBo10B HU3KOTO JaBJICHHUS.

Pacuer razonpoBoi0B BEICOKOTO JaBJICHHUS.

6.2. Bonpocsl K 3a4eTy ¢ OLleHKOMH

du3nuecKue CBOMCTBA KUIKOCTH.

Cunbl, JeMCTBYIOIIME HA KUAKOCTb.

CBolicTBa T'HIPOCTaTUYECKOTO AABJICHUS.

OcHOBHOE ypaBHEHHUE THPOCTATHKU.

OTHOCHUTENBbHBIN IOKOH KUIKOCTH.

Cuna naBiaeHMs )KUIKOCTH Ha IJIOCKYIO CTEHKY.

Cuna naBneHus )KUJIKOCTH Ha KPUBOJIMHEWHYIO IOBEPXHOCTD.

Bunb! nBUKEHUS KUIKOCTH.

Jluaus Toka. TpyOka Toka. DnemeHnTapHas crpyiika. XKuBoe ceuenue. Pacxon xunkoctu. CpeaHss cKo-
poctb. CMOYeHHBIN nepumeTp. ' napaBnndeckuil paauyc.

YpaBHEHNE IBUKEHUS UACATBHON KUIKOCTH.

YpaBHeHue bepHyn U1 3JIEMEHTApHOU CTPYHKU UACAIBHOU KUIKOCTH.
YpasHeHue bepHyn U 31EMEHTapHON CTPYMKH pPeaabHOMN KUIKOCTH.
YpaBHeHue bepHymn U1 TOTOKA )KUIAKOCTH.

I'eomeTpuueckas 1 SHEpreTU4ecKas CylHOCTb ypaBHEHU bepHyiu.
I'mppaBinyeckuii U MbE30METPUUYECKUIN YKIIOH.

PesxxuMbl TeyeHUs KUIKOCTH.

3aKOH pacHpeesIeHUsl CKOPOCTEHN MPH JIAMUHAPHOM PEKUME.
TypOyneHTHBIH pexXrM TeUSHUS )KUAKOCTHU. [ napaBnuyecku riaikue U mepoxoBarbie Tpyosl. OcpenHeH-
Hasl CKOPOCTb.

[Torepu nanopa o mHe. @opmyna Jlapcu-Beiicbaxa.

[Torepu Hanopa B MecTHBIX conpoTuBiieHusX. Popmyna Belicbaxa.
Knaccugukarus norepps Harmopa.

PacueT ruapaBianyecKy JUIMHHOTO TPyOOTIpOBOAA.

Pacuer BcacbIBatoeit TpyObl IEHTPOOESKHOTO HAcOCa.

Pacuet TpyOonpoBoia U3 MOCIENOBATEIBHO COCTUHEHHBIX TPYO.
Pacuet TpyOorpoBoia U3 napajienbHO COSUHEHHBIX TPYO.
Knaccugukanus neHTpoOeKHBIX HACOCOB.



28. [IpuHuuMn 1eHCTBHS LEHTPOOESKHOTO HAcOCa.

29. XapaKkTepUCTUKHU IIEHTPOOEIKHOTO HAcoca.

30. [TocnenoBaTenbHOE COETMHEHHUE IIECHTPOOEIKHBIX HACOCOB.
31. [TapannensHo€ COETMHEHNE LIEHTPOOEKHBIX HACOCOB.

6.3. Bonpocsl k CPC

IIoBEpXHOCTHOE HATSKEHUE.

PactBopuMOCTb ra30B B KamnelbHbBIX KUIKOCTSIX.

Ancobuus.

MHOTOKOMIIOHEHTHBIE KUIKOCTH.

HeHnproTOHOBCKHME KUIKOCTH.

JInaus Toka.

DNeMEeHTbl KHHEMAaTHUKU BUXPEBOTO JBUKEHUS.

Byl MECTHBIX COTPOTUBJIEHHUIA.

. KaBuTanmoHHsie pexXUMbl JBUKEHUS KUJIKOCTH.

10. McreyeHne »KUIKOCTH Yepe3 ITUPOKOE OTBEPCTHE B OOKOBOM CTEHKE.
11. TpyOompoBOBI CO CTEHKaMU U3 YIPYroro Marepuaia.

12. MeToibl pe0TBpAIEHUS] HEraTUBHBIX SIBJICHUI TMAPABIMYECKOTO yAapa.
13. JIBmkeHue )KUIKOCTH B O€3HAMOPHBIX TPYOOIIPOBOAAX.

14. JIB>keHrEe HEHbIOTOHOBCKUX KHUJIKOCTEH.

15. JIBr>keHue BSI3KOIUIACTUYHBIX J)KUKOCTEH B TPyOax.
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@oH/ OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS aTTECTAIlMH YPOBHS C(HOPMUPOBAHHOCTH KOMIIETCHLIUH
oOyyJaromuxcs o JUCUUIUTMHE 0(OPMIIIETCS OTAEIBHBIM JOKYMEHTOM.

7. YHEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHUE JUCIHUIIJINHBI

7.1. Kuuroooecne4eHHOCTh
KHUT'OOBECITEYUEHHOCTH

KomaectBo
IK3EMILISI-
POB U3JaHUI
B OnOIIHO-
Texke Bal'y B
COOTBET-
CTBHH C
dI'oC BO
1 | 2 ] 3 | 4
OcHoBHas uTeparypa

HaumenoBanne JINTCPATYpPhbI: aBTOP, HAa3BAHUC, FOH nus3-

BUJ U3JaHUS, U31aTCIIHLCTBO JTaHus Hanuawe B amexTponHo# 6nbnmmoreke Bnl'Y

1. Tuprunos A.Jl. MexaHuka ®UAKOCTH U raza
(runpaBiuka): yaeOHuk. — M.: Ungpa-M. — 2018 - http://znanium.com/catalog/product/926430
704 c. 978-5-16-013367-6.

2. repennuxt [.B. 'mapasiuka: yueOHUK. —
M.: Jlanb. — 656 c. 978-5-8114-1892-3.

3. Kpecrun E.A., Kpectun U.E. 3agaunuk no
THJpaBIIMKE C IPIMEPaMH PacuyeToB: yued. 1oco- 2018 - https://e.lanbook.com/book/98240
6ue. — CII6: Jlanb. — 320 c. 978-5-8114-1655-4.
4. 3yiikos A.JI. I'mapaBnuka: B 2 T. T. 1: OcHOBEI
MEXaHHKH XUAKOCTH: ydeOHuk. — M.: MUCH- 2017 -

2015 1 (2005) https://e.lanbook.com/book/64346

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

MICY. — 519 c. 978-5-7264-1664-9. 264166 ]
JlononHuTenpHas IuTepaTypa
1. Ie#imax A.A. I'mapaBiauka U THAPOITHEBMO-
npuBoA. OCHOBBI MEXaHHUKH JKUIKOCTH U ra3a: 3 ) .
yueGHuK. — M.: Mupa-M. — 272 ¢. 978-5-16- 2019 http://znanium.com/catalog/product/1000106
011848-2.
2. fOnacs B.0. Tunpanmixa: yueo. mocodue. — 2018 - http://znanium.com/catalog/product/967866

M.: Undpa-M. —301 c. 978-5-16-012476-6.



http://znanium.com/catalog/product/926430
https://e.lanbook.com/book/64346
https://e.lanbook.com/book/98240
http://znanium.com/catalog/product/1000106
http://znanium.com/catalog/product/967866
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3. Ucaes A.Il., Koxesuukosa H.I'., Emun A.B.
I'mppasnuka: yue6. mocobue. — M.: Undpa-M. —
420 c. 978-5-16-009983-5.

2018

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

4. Cazanos U.N., Cxuptnansze A.I'., Isanos B.1.
I'mppasnuxka: yaeonuk. — M.: Mndpa-M. — 320 c.
978-5-906818-77-5.

2017

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

5. Yxun B.B. 'ngpaBnuyeckre MalInuHblL.
Hacocsl, BEeHTHIISITOPBI, KOMIIPECCOPHI M THAPO-
npuBox: yuel. mocodue. — M.: Undpa-M. —
320 c. 978-5-8199-0436-7.

2017

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

6. Buxynun I1.J1., Buxynuna B.b. I'mapaBnuka u
a’pOJMHAMHUKA CHCTEM BOIOCHA0XKEHHS U BOJIO-
orBeneHus: yueOHnk. — M.: MUCU-MI'CY. —
396 c. 978-5-7264-1873-5.

2018

4 (2008)

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

7. Camapun O.[1. 'mapaBinyeckue pacueTsl UH-
AKEHEPHBIX CUCTEM: CIIpaB. Hocobue. — M.:
ACB. — 136 c. 978-5-4323-0014-0.

2016

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

8. Meronuueckre yka3zaHHs K JJaOOpaTOpHEIM pa-
6otam 1o obmeit ruapasnuke / B.J. Tapacenko
[ ap.]. — Bramumup: Bnl'Y. — 44 c.

2011

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

7.2. llepuoanyeckue U3IaHUs

1. ABOK.
2. TuapaBnvka U MHEBMATHKA.
3. Twunpasnuka—ITneBMaTuka—IIpuBOIbI.

7.3. UHTEpHeET-pecypChl

1. ABOK — Hexommepueckoe IlapTHEpPCTBO MH)KEHEPOB MO OTOIUIEHHIO, BEHTUISALMHU, KOHIUIMOHUPOBA-
HUIO BO3/1yXa, TEIUNIOCHA0KEHHUIO M CTPOUTENBHOM Terutodusuke // http://www.abok.ru.
2. Coumorae B.1. YueOHblii caliT mo runpasiuke // http://sologaev2010.narod.ru.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEHEHHUE JUCHHUIIJINHbI

Jlnis mpoBenieHusl JIEKIIMOHHBIX 3aHATUNA HE0OXOoJauMa ayAMTOPHS, OCHAIICHHAs MYIbTUMEIUMHBIM

000pyIOBaHUEM U KOMITHIOTEPOM.

Jlnst mpoBenieHust 1a00paTOPHBIX paboOT UMeeTCs JabopaTtopust 00Iei TAPaBINKY, OCHAILIEHHAS ClIe-

IYIOIUM 000PYIOBaHHUEM:
e TpuOOPHI ISl U3BMEPEHUS TABIICHHUS;
e creH «PeKUMBI TEUCHUS KUIAKOCTHY;

e CTEHJ ruapaBiIvMdeckuil yHusepcanbHblii TMOK2M.
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Mporpamma cocTaB/ieHa B COOTBeTCTBUM C TpeboBaHuamu PrOC BO no HanpasneHWo 6Gakanaspuar
08.03.01 «CTpounTebCTBO».

Pabouyto nporpammy cocTaBun K.T.H., fou,. Kagegpbl TIB v T Yroposa C.B.

PeugH3eHT: K.T.H.,

HavasibHUK MMCO OO0 «Knumat-cepsuc» CywuHuH A.A.

Mporpamma paccMoTpeHa 1 ofo6peHa Ha 3acefaHumn Kadeapbl TFB n T,
MpoTtokon Ne 9 ot 21 masa 2019 roga. Z
W.0. 3aB. Kaegpoin TIB n I Yroposa C.B.

Paboyasi nporpamma paccMOTpeHa ¥ ofobpeHa Ha 3acefaHun y4ebHO-MEeTOANYECKON KOMUCCUU
HanpaBneHns 6akanaspuat 08.03.01 «CTponTeNnbCTBO».
MpoTtokon Ne 9 ot 27 maa 2019 roga.

Mpeacepatens komuceun gupektop MACS Aspee
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