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1. HEJIX OCBOEHUA TUCHUIIJINHbI

N3yuenne aucuuninnbl «MeXaHuKa )XUAKOCTH U Ia3ay HANpaBJIeHO HAa AOCTHXKEHHE CIASIYFOLINX Lie-
neit OITOIT 08.03.01 «CtpouTenscTBOY:

Kox wemn DOopMyIHPOBKA LEIH

L3 IToaroroBka BBINYCKHHKOB K HAYYHO-UCCICO08AMETIbCKOT OLSIMeIbHOCIL B 00TACTH TEXHUKH U TEXHO-
JOTHH, B TOM YHCIE MEKIUCLMITTTHHAPHBIX 001aCTsIX, CBI3aHHBIX C BLIOOPOM HCOOXOAUMBIX METO10B
MCCIICI0BAHUS, MOANGHLIHPOBAHHS CYLIECCTBYIOLIMX U pa3pabOTKH HOBBIX TCXHOIOTHIA HCXOAs U3 3a1a4
KOHKPETHOT'O HUCCIIEI0BAHUSI.

LS IToaroToBka BHINYCKHUKOB K 3(()EKTHBHOMY HCTIONB30BAHHUIO M UHMEPAYUIL 3HAHUT 8 00AACHII (DVH-
OaMeHmMAnbHbIX HAYK 71 PEHICHHUS UCCICAOBATCABCKUX U MPUKIAIHBIX 33024 MPUMCHHTCIBHO K MPO-
(hecCHOHAIBHOM ACSITCIBHOCTH.

Heaamu oceoenun nucuunnnubl «MexaHnka HAKOCTH U raszay sBISIFOTCS OCBOEHHME CTYIEHTaMH
TEOPETUUECKUX OCHOB MEXaHUKH XKUJKOCTEH 1 ra30B, HCTIOJIb30BAHHUE OCHOBHBIX 3aKOHOB IBHIKEHHsI JKUKO-
CTeil M rasoB Npu pa3padoTke HOBBIX TPAHCIOPTHBIX MPOLECCOB, NOJyYeHHEe MPAaKTHYECKHX HABBIKOB MO HC-
MOJIb30BAHMIO THPABINYECKUX YCTPOHCTB B HHKEHEPHOH MPaKTHKeE.

3adauamu uzyueHus OUCHURIUNDL SIBIISTIOTCS
® H3Y4YUThb TEOPETUUECKHUE OCHOBBI MEXAHUKH JKUJIKOCTEH U ra3os,

e HAY4YMTbCS pelIaTh TMAPABIMYECKHE 3alladl MPUMEHUTEIbHO K Pa3IMYHbIM 3JIEMEHTaM TPAHCIOPTHOIO
MaUIUHOCTPOEHHUS,
® U3yuYWThb NPUHLMI AEHCTBUS T’UAPOMALINH, FTHAPOANIAPATYPhl U THAPOIIPUBOIOB.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OITIOII BO

Jucnunauna b1.B.08 «Mexanuka )KMIKOCTH M ra3a» OTHOCHTCS K BAPHATHBHOM 4acTH, GOPMHUPYEMOii
y4aCTHMKaMH 0Opa30BaTesbHbIX OTHOLIEHUH, aucummiauH HanpasneHust 08.03.01 «CrpoutenscTBo» (mpo-
b « AsTOMOOHIBHBIE JOPOTHY, «IIpOMBILIIEHHOE M MpaskHaHCKOe CTPOUTENLCTBOY, « TenorasocHabdxke-
HHE U BEHTHJISILIMS).

Jucuunnuna 6asupyercs Ha 3HAHUSIX, YMEHHSIX M HaBbIKaX, MPHOOPETEHHBIX B XO/1€ U3YYEHHsI TUCLH-
inH «Marematuka», «@u3uka», U CIIy>KUT OCHOBOH 11 U3Y4eHUs AUCLUIIINH NPOQHIBHON HallpaBIEHHO-
CTH.

Tpebosaniisi kK 6X0OHBIM 3HAHUAM, YMEHUAM U KOMAIemeHyusm chyoenmos. CTYIEHT NOJIKEH:

3nare:
¢ (yHnaMeHTaIbHbIE OCHOBBI BbICLIIEH MATEMaTHKH, BKJIOYas MATEMATHYECKHIT aHau3 U quddepeHimnab-

Hbl€ YPAaBHEHUS,
e (yHaMeHTaJbHbIE OCHOBBI (DM3MKH, BKJIFOUast pasnesnsl «MexaHukay, «MonekynsipHast pusnkay, «Tep-
MOJMHAMHUKA.

Ymern:
¢ TIPOBOAMTbH MAaTEMATHYECKYIO (POPMATH3ALHMIO MOCTABIECHHO 3a/1a4H;
® pelaTh NPOCTEHLINE 3aJa4H1 O CTATUYECKOM U IMHAMUYECKOM PAaBHOBECHHM TEI;
® [10JIB30BAThCS CIPABOYHOIN HAyUHO-TEXHUUYECKOH JIUTEPATYPOH.

Banapers:
¢ HaBbIKAMM U OCHOBHBIMU METOAMU PEILEHHS] MaTEMATHYECKUX 3a/1ay;
® MEPBUYHBIMU HABBIKAMH M OCHOBHBIMH METOJAaMHU PELIeHHs 3a7au Ha KOMITBIOTEpE;
® HaBBLIKAMH [TOCTAHOBKHM M OCHOBHBIMM METOJAMH PELISHMsI 33124 MOJIEKYJISIPHON (PU3UKH.



3. INTAHUPYEMBIE PE3VYJIbTATbBI OBYUYEHUS IO JUCHUITIJIMHE

IInanupyemsble pe3ynbTaThl OOyueHHs M0 AUCLMITIINHE, COOTHECEHHBIE C MIIAHUPYEMbIMU PE3YJIbTaTaAMU
ocsoenus OITOIT:

[TranupyemMble pe3yasTaThl 00YUCHHUS IO AUCIHITIHHE
Koz opmupyemsIx Y poBeHb OCBOCHHA - - : "
- XAPAKTEPH3YIOIIHUE 3Tarbl (JOPMHPOBAHUS KOMICTCHLIMH
KOMIICTCHLMH KOMICTCHLHUH it
(moKa3aTeaM OCBOCHM KOMIICTCHLIUN)
[MK-2. Criocoben BbI- CTVICHT JOMKCH:
MOTHSATE paboThI MO pas- ®  3Hamb METOAUKH PACUCTa PACIPEACICHHs CKOPOCTEH U M-
padOTKE TEXHUIECCKUX PaBIMYCCKUX CONMPOTHBICHHH MPH JAMHHAPHOM H TYPOY.JICHT-
PCLICHUH 27EMEHTOB U HOM PEXKHMaxX JABIKCHUS B TPYOax;
V3J0B CHCTCM OTOITIC- YaCTHYHOC ®  yMemb IPOCKTHPOBATH MPHUOOPHI, YCTPOHCTBA H MPUCTIOCOO-
HUSL, BCHTUJIILHAH, KOH- JICHHS 171 U3MCPCHHUS JaBICHHUS, CKOPOCTH M PACX0Ja JKHAKO-
JAALUOHHUPOBAHUS BO3- CTHU U rasza.
Ayxa ®  glademv MCTOAUKAMH MMPOCKTHPOBAHHUS THAPOANHAMHUYCCKUAX
CHCTEM.

4. OBBEM U CTPYKTYPA JUCHUIIJIMHBI

OOfmas TpyI0eMKOCTb AUCLUMIIIMHBI COCTABJISIET 3 3a4eTHbie earHuibl, 108 yacos.

Buas! yueGHoii pa-
OOTBI. BKIIFOYAS CAMO-
5 CTF)XTCIIbH)’IO paboty OGbeM yue-
5 | CTYACHTOB HIPYIOCM= | 4ok paGoThL |DOPMBI TEKYLIETO KOH-
B @ KOCTb (B Hacax &5 . M
= PUMCHE- | TPOIISL YCIICBACMOCTH.,
Ne | HawmmvcHOBaHHC TEM H/HJIH pa3acios/teM | 9 13, €
Q o o) o HUCM HHTCDP- | ()OpPMa MPOMEKYTOU-
/o JACTHILTHHBI 5 = 5 a " -
O B =6 8| A = AKTHBHBIX MC- HOH aTTCCTALHH
> é % E g 5 8 TOJ0B (no cemecmpam)
T o |EE|&'%| O | (Buacax/%)
= = & @ =
= =
1 |'mapocraruka 3 1-4 | 4 4 16 2/25%
2 |OCHOBBI KHHEMATHKH )KHAKOCTH M Taza| 3 | 5-8 | 4 - |6 1/25% | peHTHHT-KOHTPOIb
3 |I'mapoarHamMuKa KHAKOCTH M rasza 319-12 | 4 4 16 2/25% |2 pedTHHI-KOHTPOJIb
- HOBbI TCOPHHU T'HAPABIAYCCKUX CO- =
OCHOBL TEOPUH MMAPABMHIECKHX €O~ | 3 | 1314 | 2 6 | 6| 225%
MTPOTHBJICHUH
5 |[McreueHue »)KHUIKOCTH 3 | 13-16| 2 4 6 1.5/25%
6 |I'mapaBnnueckue MaImMHLL 3 [17-18) 2 = 1§ 0.5/25% |3 peliTHHT-KOHTPOITB
Haawune B auncunnamne KI/KP
Bcero 3a 3 cemectp 72 18 18 | 36 9/25% 3auer ¢ oueHKOI
HUroro no aucuunianxe 72 18 18 | 36 9/25% 3auer ¢ oueHKo

CoaepxaHue JJeKUHOHHBIX 3AHATHH M0 AHCUMILUIHHE

Tema 1. ['mppocraTuka.
IIpenmer MexaHHMKH >KUAKOCTU U ra3za. OcHOBHbIe (pU3HUECKHUe CBOWCTBA JKMAKOCTEH U ra3os. Cujbl,

ﬂeﬁCTBy}OHILIC B JKUJKOCTAX H rasax. O6LL[I‘I€ 3aKOHbI U YPABHECHUS PABHOBECHA JKUAKOCTHU U rasa.

Tema 2. OCHOBBI KUHEMATUKHU KUAKOCTH U rasa.
[IpuBOaATCS OCHOBHBIE KHHEMATHYECKHE XapPAKTEPUCTUKH MOTOKOB KUIKOCTH U ra3a.

Tema 3. 'mppoanHaMuKa KUAKOCTH U rasa.
JlMHaMuKa BA3KOW M HEBA3KOH JKUAKOCTH. YpaBHEHHE SHEPruH B MHTErpajibHON Gopme ans cokumae-

MbIX H HECIKMMAEMBbIX JKHAKOCTEH. PeXKMMBbl IBMIKEHUS J)KHMIKOCTEH 1 ra3oB.

Tema 4. OCHOBbI TEOPUH M'HIPABIUYECKUX COTIPOTHBIIEHUH.
Pacuer norepb nasneHus B TpyOONPOBOAAX MPU ABHIKEHHH XKHIAKOCTH.



Tema 5. Mcreyenue ;KUIKOCTH.
Hcreuenne sxuaxocTeii ¥ ra3soB U3 OTBEPCTHH M HACAIKOB MPH MOCTOSIHHOM U NIEPEMEHHOM Hanopax.

Tema 6. I'uapaBnuyeckie MalluHbL
IIpuHuun paboTel U XapaKTEPUCTHKH LIEHTPOOEKHOTO HACOCA.

Copepxxanue JJa00OPATOPHBIX 3AHATHI NO JHCUHILJIHHE

Ne Ne Koa-Bo
HaumenoBanue paszaena, Temsl
/n paszzaena JacoB
1 1 ITpubops! 11 U3MEPCHUS AaBICHHS 2
2 1 PesxuMbl ABIDKCHUS JKUAKOCTH
3 3 VYpasuenue bepuyinu 4
+ 4 INorepu Hanopa no atuHe 2
5 4 Ilorepu Hamopa B MECTHBIX CONMPOTUBIEHUAX 2
6 4 Ilorepu Hamopa Ha auadparme 2
7 5 Hcreuenne )KuAKOCTH U3 OTBEPCTHI M HACAIKOB 2
8 Hcnpitanus neHTpoOKHOrO Hacoca 2

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHU

B npenonapanun nucuunaunbl «MexaHHMKa XKHIKOCTH M ra3ay» MCIOJb3yTCs pasHooOpasHbie 06paso-

BaTeJIbHbIE TEXHOJOTUH — KaK TPAMIHOHHBIE, TAK U C IPUMEHEHHEM aKTHBHBIX M MHTEPAKTUBHBLIX METOJIOB
obyueHus:

npoeedentie akmusHbIX U UHMEPAKMUBHBIX JEKYUOHHBIX 3AHSMUT ¢ PA300POM KOHKPEMHbIX CUmyayuil, Ha
KOTOPBIX H3JIaraeTcs TEOPETHYECKHH MaTepuas C HCIOJb30BAHHEM KOMITBIOTEPHBIX M TEXHHYECKHX
CPEACTB (4TEHWEe JIEKUUH NMPU HAIMYMM M HCTIONb3OBAHMH IPOEKTOPA, MOKa3 KUHODUIBMOB M Jp.),
HANpaBJIeHHbIX Ha NPHOOPETEHHNE CTYAEHTOM TEOPETHYECKUX 3HAHUM (TeMbl 1-6);
UHMEPAKMUBHbIE 1A0OPAMOPHLIE Padomsl — NPEAyCMaTPUBAKOT TPHOOPETEHHE U 3aKPETJIEHNE 3HAHMIA,
MOJIyY€HHbIX CTYJEHTAMM Ha JIEKLMAX, NPHOOPETEeHNHEe HABBIKOB NMPOCTEHIINX SKCIIEPUMEHTAIBHbBIX HC-
clie10BaHMi B 00IaCTH MMAPABIMKH (TeMbl 1-6 1ab0paTOPHBIX 3aHATHI);
2PYnno6ast QUCKyccust — Al CTUMYJIMPOBAHUS CTYICHTOB K CAMOCTOSITEJIbHOMY NIPHOOPETEHHIO 3HAHMIT B
KOHIIE JIEKUMH CTYIEHTAaM 3a/1ar0TCsl BOMTPOCHI MO TeMe JIEKLHH, a Ha MPAKTHYECKOM 3aHSITHH MTPOBOAMTCS
YCTHBIH Onpoc 1 00CykaeHre OTBETOB (TeMbl 1-6);
camocmosimenvnas paboma CTYAEHTOB NPeIHA3HAYeHA /Il BHEAYIANTOPHOM paboThl CTYNEHTOB MO 3a-
KPETJICHUIO TEOPETHYECKOrO Marepuasa M MO M3YYEHHIO NOTIOJHHUTENbHBIX Pa3[esioB AUCLMIUIMHBI U
BKJIFOYAET: MOATOTOBKA K JIEKLIUAM, JabopaTopHbIM paboTam, ohopmiieHne KOHCIIEKTOB JIEKLMH, Han1ca-
HHE OTYETOB 10 NabopaTopHBIM paboTam, Hamucanue pedeparos, pabora B 3JEKTPOHHON 0Gpa3oBaTeb-
HOU cpene;
paboma e komanoe (paboTa B MaNOii rpymnIe) HCIONB3YETCsl IPH BBINOIHEHHH TabOPATOPHBIX U TIPAKTH-
4eCKHUX paboT, MPH 3TOM NPENyCMaTPUBAETCS IPUOOPETEeHHEe CTYIEHTaMH HABBIKOB U3MEPEHUs pu3rde-
CKHMX BEJMYHH M NPOCTEHIIMX 3KCNEPUMEHTalbHbIX nccnenoanuil. Coneprxanue nabopaTopHbIX paboT
pacKpbIBaeTCs TaDOPATOPHBIM MPAKTHKYMOM.

Y nenpHbIi BEC 3aHATHH, NPOBOJMMBIX B MHTEPAKTHBHBIX (JOPMAX, ONPENENSsieTCs TIaBHOM LENbIO MPO-

IPaMMbl, OCOOEHHOCTBIO KOHTHHI'€HTA O0YYAIOIMXCST M CONEPIKAHNEM KOHKPETHBIX JUCLUILINH, U B LIEJIOM B
y4eOHOM mponecce OHH COCTaBISIIOT 25% ayANTOPHBIX 3aHATHIA.
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6. OLIEHOYHBIE CPEACTBA JUISI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH,
IMMPOMEXYTOUYHOM ATTECTAIIUM IO HTOTAM OCBOEHUSA AUCIHUTLIAHBI
" YYEBHO-METOMYECKOE OBECITEYEHUE CAMOCTOSITEJILHON PABOTBI
CTYJAEHTOB

6.1. Bonpockl K peHTHHI-KOHTPOJIIO 3HAHHH CTY/I€HTOB
OuenuBaromMMH CpeICTBAMH JUIS TEKYLLErO KOHTPOJIS YCIEBAEMOCTH SBIISIOTCS PEHTHHI-KOHTPOJIH.

Peitmune-xonmpons No [

Ilepsoe n BTOpOE CBOMCTBA THAPOCTATHUECKOTO NABJIEHHUSI.

AbconroTHOE, H30BITOYHOE M BAKYYMMETPHYECKOE IaBJICHHUE.

Onpenenutsb cUly CyMMapHOIO IaBJIeHHs Ha MOychepruyecKne KPbIUIKH, 3aKPbIBAIOLIME OTBEPCTHE 1A~
meTpom d = 0,4 M, eciiu riyOMHA NOTPysKeHUs LeHTpa pesepsyapa H =3 M, h=2 m.

DMIOpPEl THAPOCTATHYECKOTO [ABJIEHHUSI.

[Ibe3omeTpuueckas BbICOTA, MPUBEAEHHAS TbE30METPHUECKAst BLICOTA, HATIOP.

LnmHapuyeckuil cocyn 3anoiHeH BOAOH, HAXOMAMIEHCs M0 M30BITOUHbBIM [IaBIIEHHEM, XapaKTepu3ye-
MBIM [OKa3aHWeM Tbe3oMeTpa 7= 5 M. HikHee nHuIIE cocyna miockoe, BepxHee uMeeT GopMy mosny-
cheprr. OnpenenuTsb Cuily, OTPLIBAIOLIYIO BEPXHEE AHUIIE OT LIMIMHAPUYECKOIT YaCTH, U CUIly, pa3phiBa-
IOLIYIO LUJIMHAPHYECKYIO YacTh COCya 1o odpasymwouieii (Py, P)), ecnu nuamerp cocyna D =2 m, H =3 M.
Jnddepennmanbable ypaBHEHHS PABHOBECHS KUIKOCTH.

Bs3kocTh KUAKOCTH. JIMHAMUUECKas BSI3KOCTD, €MHUIBI H3MEPEHHS BAZKOCTH.

BepTukanbHblii WIMT neperopakmBaeT KaHANl MNPSIMOYIOJILHOIO cedeHus. I yOMHa BOALI B KaHase
H = 1,5 m, wyrpuna xanana B =2 m. OnpeneanuTs nojHOe AaBJIEHHE BOJBI Ha LIUT U HAWTH TOUKY MPUIO-
JKEHUsI PAaBHOJEHCTBYIOLIEH CHUIIbI IABJICHMUSI.

Cunbl, neHCTBYIOLIHE B KUIKOCTH.

Onpenenutsb cuity, AeHCTBYIOLIYIO Ha OOATHI KPBILIKK Oaka, eCiy rokasanue MaHomeTpa py = 2 MIla, a
YTOJI HaKJIOHa KpbIlky o = 45°. B ceuenun 6ak nmeet Gopmy kBangpara co ctoporoii a = 200 Mm.

Cuna naBneHus JKUIKOCTU HA KPUBOJIHHEHHYIO MIOBEPXHOCTD.

. [lpusenennoe nuddepennuanbHoe ypaBHeHue Diinepa.
14.

[nnuHapuuecKuii cOCy I, 3aMOTHEHHbIN KUAKOCTBIO Ha MIyOHHY /1, BpaIliaeTcst BOKPYT BepTUKAJIbHOI OcH
C TOCTOSIHHOW YrJIOBOH CKOpOCTbIO. OmnpenenuTh 4YacTOTy BpALIEHMsI COCY[d, €CIH €ro JAUaMerp
d =30 c¢mM, a Bbicota H = 60 cm.

IToBepXHOCTHBIE CHITBI.

Onpenenuth NokasaHus MaHOMETPA, €CJIM K LITOKY TOPIUHS npunokena cuna F'= 0,1 kH, ero anamerp
d =100 mM, BeicoTa H = 1,5 M, IIOTHOCTB )KMAKOCTH p = 800 Kr/m>,

[ToBepXHOCTL YPOBHS. YpaBHEHHE TOBEPXHOCTH YPOBHS MPH BPALIEHUH COCY/A C KHIKOCTHIO BOKPYT
CBO€H BEPTHKAJIBbHON OCH C MOCTOSIHHOMN YIJIOBOM CKOPOCTHIQ.

['opu3oHTaNbHAS COCTABIAIOIAS CUJIbI NABJICHHUS SKHAKOCTH Ha KPHBOJUHENHYIO TOBEPXHOCTD.
OmnpenenuTh naBjeHHE B XapaKTEPHBIX TOYKAX M CYMMAapHYI0 CHJy NaBIEHUsS KaK pacrpeeeHHYH0
HArpy3Ky Ha CTEHKY.

3axoH HproTOHA /17151 BI3KOH JKUIKOCTH.

BepTukanbHas coCTaBsOast CUIIbI JABIEHUS XHUAKOCTH HA KPUBOJIMHEWHYIO MTOBEPXHOCTD.
I'uppocraruueckoe nasnenue. Enyunuie! n3mepenus nasnenust. [IpuGopel, H3MepsIOLIME NaBleHHE.
Pu3HyecKHe CBOMCTBA HKHUIKOCTH.

YpasHeHue Diinepa.

BepTukanbHelil IMT MeperopakhMBaeT KaHal MPSMOYTOJNbLHOrO cedenus. I nyOuHA BOAbI B KaHaie
H =1,5wm, mupuna kaHana B =2 M. Onpenenuts NOJHOE JaBJIEHHE BOABI O WIUT W HAMTH TOUKY TIPHUIIO-
JKEHHsI PABHOAENCTBYIOIIEH CHIIbI JaBJICHMS.

OCHOBHO€ ypaBHEHHE THAPOCTATHKHY.

OnpeneneHne MECTONOJIOKEHUS! LIEHTPA IABJICHHSL.

Peiimune-xonmpons No 2

Buab! nBHKeHUS XKUIKOCTH.
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BpMuCInTh rufpaBindecKiil painyc 1 CMOUYEHHBIH MepUMeTp Ui TPpyObl, 3aJMTONH BOJOH, JHAMETPOM
100 mm.

Jlunns Toka. DnemMenTapHas cTpyiika. CBOICTBA 3JIEeMEHTAPHON CTPYHKH.

Kak 3aBucat norepu sHepruu (Haropa) OT CKOPOCTH MPH JIAMHUHAPHOM U TypOyJIEHTHOM peskumMax?

Kak mensercs naBneHue 1o JuinHe TPyObl, €CJIN HANOPHAas! IMHUS NapajieabHa ocu?

JKupoe ceuenue, pacxos )KUAKOCTH, CPEHSISI CKOPOCTb, CMOUYEHHBIH EPUMET], TMAPABIMUECKUH paanyc.
UYem oTnnyaercs ypasHeHHe bepHyin 1u1st 371eMEeHTapHOH CTPYHKHM MAealbHOMN KUIKOCTH OT YPaBHEHUsI
bepuynnu a7s 3neMeHTapHON CTPYHKU peabHOM JKUAKOCTH? 3aMUIINTE 3TH YPABHEHHS.

ITo Tpybe nnamerpom 100 MM u nmmHOM 50 M nmporekaer Boja. Pacxon Boawl 20 si/c, koapduumeHT rua-
paBmmueckoro tpeHust A = 0,032, nokazanusi maHomerpa M = 60 kIla. Onpenenury noxkasaHus MaHO-
MmeTpa M>, yCTaHOBJIEHHOTO B KOHLIE TPYObI.

YpaBHeHME HEPA3PBIBHOCTH 111 3JIEMEHTAPHOM CTPYHKH.

. Kakosa cTpykrypa noroka npu TypOyJeHTHOM peskume aBxkeHus s)kuakoctu? Kakne TpyObl Ha3bIBarOTCs

TUPaBIMYECKH TNIaJKUMH, a KaKHe — [1epOXOBATBIMU?

YpaBHeHHE HEPa3phIBHOCTH AJIs TIOTOKA JKUIKOCTH.

Kakoii pexxum cyuiectyer B TpyOe nuamerpom d, eciu Re = 500, Re = 500007

Kak u3meHstoTcs notepy Hanopa U ko3G(ULIHEHT A B TUAPABIMYECKHU TIaJKuX TpyOax v B 30HE KBaapa-
THYHOTO CONPOTHBJIEHHS C YBEINYEHHUEM BSI3KOCTH JKHIKOCTH?

VYpaBHeHHe IBUKEHUS UAEaNbHOM KUIKOCTH.

Ot xakux GakTOpOB M Kak 3aBUCST NOTEPH HANoOpa, KO3PPHUILMEHT A MPU JTAMUHAPHOM U TypOYJIEHTHOM
peKuMax IBUKEHUS?

YpasHenue bepHynnu nist aeMeHTapHOH CTPYHKH HOACATbHOM KUAKOCTH.

Onpenenutb MOTEPH HANOpa MO AJNMHE AJST CTANBHOro Tpybonposoa annHoi /= 500 M, d = 100 mm,

A =0,033, 0 =10 /.

DHepreTHyeckas CyLHOCTb ypaBHEHHs bepHysn.

Uro Takoe mbe3oMeTpudeckas M HanopHasi JUHUA? UTO Takoe NMbe30METPHYECKHH M THAPaBIMYECKUI
YKJIOH?

Onpenenutb peXUM ABHKEHHs BOJBI IO TpyOonposoay auamerpom d = 10 MM,

YpaBuenue bepHynnu 11st a71eMEHTapHON CTPYHKU peaibHOM KUIKOCTH.

MoryT 1 0CTaBaThCsl NOCTOSIHHBIMU (YBEIMUYMBATBCS, YMEHBLIATHCS ) BIOJb TEUEHHS Tbe30METPHYECKUIT
Y TUAPOJAMHAMHUYECKHH HANIOPbI PH ABHKEHUH NOTOKA BSI3KOH KUIKOCTH?

. 'eomeTrpuueckas cymHocTb ypaBHeHHs! bepHynnu.
24,

ITo ropusoHTanpHOM TPyOE NepeMeHHOro ceueHms npoTekaet Boaa. Pacxon Boaet O = 50 si/c, di = 75 mm,
dr =250 MM, d5 = 100 mm. OnipenenuTs CKOPOCTb ABMIKEHHS! JKUIKOCTH B KaXK/IOM CEYEHHH U PEIKUM Te-
YEHMUSI.

YpasHenue bepHynu 175 NOTOKa peanbHOM )KUIAKOCTH.

ITo naxnonHoO# TpyOe aBrkercs Boxa. Pacxon Bonel O =1 1/c, d = 15 MM, nokasanue nbesomerpa B 1-m
ceueHuH — /1,1 = 100 MM, BO 2-M ceueHHM — /12 = 85 MM, z1 = 50 Mmm. OnipenenuTh Mbe30METPUUECKHIT 1
IMJIPaBIMYECKUN HATIOPbL, IOTEPH Hanopa no aynHe. IlocTpouth HaNOPHYIO U MBE30METPUUECKYIO JIMHUH
npu z2 =30 mm, /=5 m, A=0,03.

PexxuMbl ABIDKEHHST dKUIKOCTH.

3aKOH pacrpenesneHusi CKOpOCTel NpH JJaMUHAPHOM pexkuMe Tedenus. @opmyna Jlapcu.

TypOyneHtHblii pesxum TeueHus >xunkoctd, CTpykTypa noToka.

Kakas ynenbHast 3HEprusi BCerza TOJbKO yOBIBA€T BJIOJIb MOTOKA JKUAKOCTH? 3anuiuure ypasHeHue bep-
HYJUIN 7151 TOTOKA PeabHOM KHUIKOCTH.

. IlonsiTue ocpeqHeHHOH CKOPOCTH.

. AnddepenpanpHoe ypaBHEHHE IMHUH TOKA.

. BepxHssa u HIDKHAS KpuTHYeckue ckopoctu. Hucno PeitHonbca.
. Koagpuument runpaBnuueckoro TpeHus A.

Peiimunz-xonmpons No 3

B Gak, pa3neneHHbIi neperopoakoi Ha Ba OTCEKa, MojaeTcs Boxa B kosmuecrse O = 4 ji/c. B nepero-
ponke Oaka UMeeTCsl LIMIHHAPHYIECKUH HacaoK quaMeTpoM d, ruinHow 3d. Boxa u3 BToporo oTceka yepes
otBepcTHe di noctynaer B armochepy. Onpenenuts BoicoThl Hi v Hy npu d = 50 mm, di = 32 Mm.
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Omnpenenutb pacxoa BOAbI B FOPHU3OHTANBHON TpyOe, COenMHALIEH Ba pe3epByapa ¢ napaMeTrpamu
di =10 mm, dh =12 MM, /1 = 50 MM, /2 = 50 MM, eciii BO3BBIIIIEHHE BOJIbI HAZl OCHIO TPYOKH B JIEBOM CO-
cyne paBHo /11 = 1,5 M, a B mpaBoM — /1 = 1,5 M, noka3aHust MaHOMeTpOB paBHbI M) = 2,1 atuM>r = 1,2 ar
COOTBETCTBEHHO; BO3BBILIEHHE OCH TPYOKH HaJ NaHHBIM COCYAOM cocTaBisieT 30 Mm.

Omnpenenutb pacxoj BOIBL, MPOTEKarOLIel Mo TpyOOnpoBOay, COEAUHSIOEMY pe3epByapbl A u B, pas-
HOCTb YpOBHEH B KOTOpbIX / = 15 M. B pe3epByape A noanep:kuBaercst H30bITOYHOE aBJIeHHE p = 2,5 aT;
Bakyymmerp C, ycTaHOBJIEHHBIH Ha cocyae B, nokaseiBaet prax = 0,5 ar. Jlnamerp pesepsyapa A D = S5m,
nuametp pesepryapa B —d = 0,3 m. [loTepu nHanopa no Bceii cucreme a = 12 m.

OmnpenenuTh TOTEPH HAamopa HAa TPEeHHE MO AJIMHE BOJAOMPOBOAA AuaMeTpoM d = 15cM u qmHOI
/=10 xm, ecnu pacxon Boasl O = 35 n/c.

HcTeueHne BOIbI M3 3aKPHITOTO BEPTHKAJIBHOTO COCYy1a B aTMOC(hepy MPOUCXOANT NPH NOCTOSIHHOM Ieo-
MeTPHUYECKOM Harope # =3 M yepe3 BHELIHHI HUJIMHAPUUYECKUH Hacagok auamerpoM d = 8 cm. Onpene-
JIUTh JaBJiCHHE, HEOOXOMMOE Ha CBOOOIHOH MOBEPXHOCTH BO/IbI B COCYAE, YTOOBI PACXOJ MPHU UCTEUEHHE
Obu1 pasen 50 yi/c.

Mectabie conpoTuiieHus. BHesanHoe pacmmpenue notoka, popmyna bopna.

Lenrpodesxnbie Hacochl. Knaccudukanust HeHTPOOEKHBIX HACOCOB.

ITapannenbHOE U MOCAEIOBATEIbHOE COEIMHEHHE HACOCOB.

MecTtHbI€ CONPOTUBIICHHUS.

. PaboTa 1eHTpoOeKHBIX HACOCOB B CETH.

. Pacuer nnuuHBIX TPyOONpPOBOIOB.

. Pacuer kopoTkux TpyObOnpoBOIOB.

. I'uppasiauueckuii ynap B TpyOonpoBoaax.

. Pacuer ra3onpoBooOB HU3KOTO JaBJICHUS.

. Pacuer ra3onpoBoaoB BBICOKOTIO AaBJICHMUSL.

6.2. Bonpochl K 3a4eTy ¢ OLEHKOH

Dusnveckre CBOMCTBA KUIAKOCTH.

Cunpl, nefCTByIOLINE HA )KUOKOCTb.

CpoiicTBa rUIpPOCTATUYECKOIO AABJICHHUS.

OcHOBHOE ypaBHEHHE THPOCTATHKH.

OTHOCHTENBHBIH NMOKOH KUAKOCTH.

Cuna naBneHust )KUIKOCTH Ha MJIOCKYIO CTEHKY.

Cuna naBneHus )KUIKOCTH Ha KPUBOJIMHEHHYIO TOBEPXHOCTb.

Bunbl nBMKEHUS KUAKOCTH.

Jlunus Toka. TpyOka Toka. DnemeHTapHas crpyiika. JKusoe ceuenue. Pacxon xunkoctu. Cpeanss cko-
poctb. CMoyeHHbIH nepumertp. I'napasanueckuii paauyc.

YpaBHeHHE NBUKEHHUS UACATBHON XKUIKOCTH.

Ypasuenue bepHynu 17151 31€MEHTapHON CTPYHKH MI€ATTbHOM KUIKOCTH.
YpasHenue bepHynnu 11 3J1€MEHTAPHON CTPYHKU peabHON KUIKOCTH.
Ypasuenue bepHynnm 1 noToKa JKUAKOCTH.

I'eomeTrpuyeckas u 3HepreTUyecKas CylHOCTb ypaBHeHUs: bepHyu.

.I'mnpaBnuyeckuii ¥ MbE30METPUUECKUH YKIIOH.
16.
17.
18.

Pexxumpl TEUEHHS KUIKOCTH.

3aKOH pacrpeneneHust CKOpocTel MpH JJaAMUHAPHOM PEsKUME.
TypOyieHTHBIH pEKUM TEUSHUsI JKUAKOCTH. | HapaBindecky riajakue u mepoxosarele TpyOrl. OcpenHeH-
Hast CKOPOCTb.

ITotepu Hanopa o anuue. Popmyna apcu-Beiicbaxa.

[ToTepu Hamopa B MeCTHBIX conpoTuBieHusix. Popmyna BelicOaxa.
Knaccugukauus norepb Hamopa.

Pacuer rupaBiuyecKu JJIMHHOTO TpyOOmpoBoaa.

Pacuer BcaceiBaroteii TpyObl HEHTPOOEXKHOrO Hacoca.

Pacuer cudonHnoro Tpydonposona.

Pacuer TpyOonpoBoaa 13 MOCIEA0BATENIHO COSAMHEHHBIX TPYO.
Pacuer TpybonpoBona u3 napajuieibHO COSTUHEHHBIX TPYO.
Krnaccuduxaius neHTpoOesKHbIX HACOCOB.



28. ITpunuun nefcTBys LEHTPOOEKHOTO Hacoca.

29. XapakTepUCTHKHU LEHTPOOEKHOTO Hacoca.

30. ITocnenoBareapbHOE COETHHEHHE LIEHTPOOEIKHBIX HACOCOB.
31. [TapannenbHOE COeNMHEHHE HEHTPOOEIKHBIX HACOCOB.

6.3. Bonpocsil k CPC

IToBEpXHOCTHOE HATSKEHHUE.

PacTBOpUMOCTD ra3oB B KaneabHbIX KUAKOCTSIX.

Ancobuus.

MHOTOKOMIOHEHTHbBIE KUIKOCTH.

HeHnproTOHOBCKHE JKHIKOCTH.

Jlunus Toxka.

DNeMeHThl KHHEMAaTHKH BUXPEBOTO JBIKEHUS.

Bunel MeCTHBIX CONPOTUBIIEHUH.

. KaButauunonssle pexxuMbl IBUKEHHS JKHIKOCTH.

10. McreueHue skMIKOCTH Yepes IIHPOKOe OTBEPCTHE B DOKOBOI CTEHKE.
11. TpyOonpoBoabl CO CTEHKaMH M3 YIIPYroro Marepuana.

12. MeToab! npeaoTBpalleHHsl HEraTHBHBIX SIBJIEHUH T'MAPAaBINYECKOrO yaapa.
13. JIBrykeHHe JKUAKOCTH B Oe3HANOPHBIX TpyOONpoBOAax.

14. JIBurkeHHE HEHbIOTOHOBCKUX JKHIIKOCTEH.

15. JIBrokeHMe BA3KOMIACTHYHBIX JKUIKOCTEH B TpyOax.
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@DOH/T OLIEHOUYHBIX CPEICTB AJIsl MPOBEACHHs aTTECTallMN YPOBHS CHOPMHPOBAHHOCTH KOMIETEHLHI
o0y4arImuXCcs MO JUCHMITIIMHE 0QOPMIISIETCS OTAETIbHBIM JOKYMEHTOM.

7. YA4EBHO-METOANYECKOE 1 THOPOPMAIMOHHOE OBECHEYEHUE JUCHHUIIJINHBI

7.1. KuuroodecneyeHHoOCTb
KHUT'OOBECITEYEHHOCTb

Kommuecto
DK3CMILIA-
POB U3IAHUI
B OHOIHO-
Teke Bal'y B
COOTBET-
CTBHH C
oroc BO
1 | 2 ] 3 | 4
OcHOBHas1 TUTCpaTypa

HauMeHOBaHUE TUTEPATYPBL: aBTOP, HA3BAaHHUE, Fox us-

BUI U3AAHUS, W3JATCIbCTBO JAHUS Hamuuue B 3nexrponHoi oudanoreke Bal'y

1. T'mprugos A.Jl. MexaHuKa JKUIKOCTH M rasa
(rugpasimka): yueOnuk. — M.: Uudpa-M. — 2018 - http://znaninm.cony/catalog/product/926430
704 c. 978-5-16-013367-6.

2. repennuxt J.B. I'mapasiuka: yueOHHK. —
M.: Jlanb. — 656 c. 978-5-8114-1892-3.

3. Kpecrun E. A, Kpecrun MLE. 3anaunuk no
THAPABIHKE C MIPUMEPAMHU PACUYETOB: yueh. moco- 2018 - hitps://e Janbook. con/book/98240
oue. — CII6: Jlans. — 320 c. 978-5-8114-1655-4.
4. 3yiikoB A JL T'uapasmuka: B 2 1. T. 1: OcHOBBI
MEXAHUKH SKHAKOCTH: yueOHuk. — M.: MHUCH- 2017 -
MI'CY. -519 ¢. 978-5-7264-1664-9.

2015 1 (2003) hitps://e Janbook comv/book/64346

hitp/Awww. studentlibrary, ru/book/ISBN9785
726416649 humld

JIomoTHUTEIbHASL IUTEPATYPa

1. e¥nak A.A. I'uapaBiauka ¥ 'HAPONHEBMO-
npuBoA. OCHOBBI MEXAHHKH KHIKOCTH H ra3a:

- Jfrmanduim.conyeatalog/product/ 1000106
yueGHHK. — M.: Hugpa-M. — 272 c. 978-5-16- 2019 hitp://ananium.cony/catalog/product/ 1000106
011848-2.
2. FOnaes B.O. Tunpasmika: yue6. nocobue. ~ 2018 - hittp:/fznanium.conveatalog/product/96 7866

M.: Ungpa-M. — 301 c. 978-5-16-012476-6.
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3. Hcaes A.T1.. Koxesuukosa H.I'., Emun A.B.
I'mapasauka: yued. nocodue. — M.: Uudpa-M. —
420 c. 978-3-16-009983-5.

2018

hitp//znanium,convealalog/product/937434

4. Cazano M. U., Cxupraagze A.I'., Msanos B.W.
T'mapasamka: yaeOHnk. — M.: Madpa-M. — 320 c.
978-5-906818-77-5.

2017

hitp//znanium. conveatalog/product/60 1869

5. ¥Yxun b.B. I'mapapiantieckie MaIiiHbL
Hacocel, BEHTHIATOPBI, KOMIPECCOPHI H THAPO-
npuBox: yued. mocodue. — M.: Undpa-M. —
320 c. 978-5-8199-0436-7.

2017

hitp://znaniwn.conveatalog/product/ 780644

6. Buxymun I'1. /1. Bukymuna B.b. 'mapasanka u
A3POJAHHAMUKA CHCTEM BOJOCHAOKCHUSA M BOJIO-
oreaeHus: yucOHuK. — M.: MUCU-MI'CVY. —
396 c. 978-5-7264-1873-5.

2018

4 (2008)

htto//www.iprbookshop. /86292 Timl

7. Camapur O. /1. ['apaBIMUCCKUE PACUYCTHI HH-
YKCHEPHBIX CHCTEM: CIIpaB. nocodue. — M.
ACB. — 136 ¢. 978-5-4323-0014-0.

2016

8. Meroamueckue yKa3aHUs K Ja0OPAaTOPHBIM pa-
6ortam no obmei ruapasnuke / B.W. Tapacenko
[u ap.]. - Baagmvup: Bal'V. — 44 ¢

2011

http://e lib visu rw/bitstreany/ 1234 56789/3003/

[
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7.2. lleppoagnyecKkue H3AaHUSA

ABOK.
IM'iapaBianka ¥ MHEBMATHKA.
I'mapasmuka—ITaesmaTuka—IIpusoast.

7.3. UnTepHeT-pecypchl
ABOK — Hekommepueckoe [lapTHEpCTBO MHKEHEPOB MO OTOMJICHHIO, BEHTHISILIMK, KOHAMIIMOHHPOBA-

HHIO BO3/yXa, TETNIOCHAOXKEHHIO M CTpOUTeNbHON Termodusuke // http://www abok.ru.

Counoraes B.M. YueOneiit caiit no ruapasauke // http://sologaev2010.narod.ru.

8. MATEPUAJIBHO-TEXHHYECKOE OBECHHEYEHHWE JNCHHUITJINHBI

Jlns mpoBeneHust JEKLHOHHBIX 3aHATHI HEOOXOIMMa ayauTOpHsi, OCHALEHHAss MYJbTHMEIHITHbIM
000pyIOBaHHEM U KOMITBIOTEPOM.
Jnsa nposeneHus nabopaTopHbIX paboT uMeercs nabopaTopus 00LIel rMAPaBIMKH, OCHALLEHHAS Clie-
OYIOIHUM 000PYyA0OBaHHEM:

npuOOPBI AISI U3MEPEHHs IABJICHHS,
cTeH ] «PexXrMBbl TeUEHUST dKUIIKOCTI,

CTeHJ TMAPABINYECKUN yHUBepcanbHblil TMIK2ZM.
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