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1. NEJA OCBOEHRAA THCITAILIHHBL

Msyuyerne nucuuruinbbl « MIpaBiHK4» HANPABISHO Ha jocTipkeHue caemyromux uenel OTOII
15.03.05 «KOHCTPYKTOPCKO-TEXHONOr Heckoe obecnedeHHe MalllHHOCTPOHTEABHBIX NPOHU3BOICTE .

Ko nesnn DOpMYNIHPOBKA LETH

113 TIoAroTORKa BHINYCKHUKOB K 2(ipeKTHBHOMY MCIIONB3OBAHMIO ¥ U meepautt 3uanuil 8 obracmie (yH-
QaMeHMANBHBIX HAYK IS PEILCHHS HMCCASAOBATENLCKIX H NPHKAAAHBIX 32434 MPHUMEHHTEBHO K 1IPO-
(heccHOHANBHOM ASATEIbHOCTH. '

L4 TloaroToBKa BHITYCKHHKOB K CAAIO0GYYEHI0 W OCBOEHHEO HOBBIX ITPO(ECCHOHANBHBIX SHAHHH H yMe-
HUH, HENPEPBIBHOMY NPOQECCHOHANIBHOMY CaOMOCOBEPULEHCTNGOGAHILIO.

Lensnu oceoenus nucuviuiuibl I MAPABINKA» SBISIOTCSI OCBOCHHUE CTYIEHTAMH TEOPETHYECKHX OC-
HOB MEXaHWKH KMAKOCTEH M ra30B, UCTIONb30BAHHE OCHOBHEIX 3aKOHOB IBH)KEHMSA XKUAKOCTEH M rasoB Npu
pa3paboTKe HOBBIX TPAHCHIOPTHHIX MPOLECCOB, HONYYEHNE NPAKTHYECKHK HABBIKOB I10 HCMOJIb30BAHHIO M-
paBJIMYeCKHX YCTPOHCTB B MHKEHEPHOH! ITPaKTHKE.

Jadauamu U3pHeHua OUCHUNIUTLSL STBIIOTCA:
®  H3YYHTh TEOPETHHECKMUE OCHOBBI MEXAHMKH JXHAKQOCTEHN H ra3os;
® HAYYUTELCS PELIATH FHAPABIHYECKHE 3a/lauyi NPHMEHHTENBHO K PA3IMYHLIM 3MEMEHTAM TPEHCIIOPTHOTO

MalTHHOCTPOCHHS,

®  U3YYUTb NPUHUMN NeficTBUS THAPOMAILHH, THAPOAIHIapaTypsl M THAPONPHBOAOB.

2. MECTO AUCIIMIUIAHLI B CTPYKTYPE OIIOII BO

Hucuurmba B1.5.23 «Tuppasiikay oTHocHTed K 0a30BOH 4acTH AMCIMIIHE HanpasueHus 15.03.05
«KOHCTPYKTOPCKO-TEXHONOrHYeCKOe ObecTieueHle MAaNIHHOCTPOHTEBHAIX TPOU3BOACTEY.

Hucumnnuza 6asupyeTcs Ha 3HAHHAX, YMEHUSX ¥ HaBbIKAX, IPHOOPETEHHbIX B X0/ H3YUEHH AMCLIH-
winH «MaTtemaTukay, « DU3HKa», | CILY>KAT OCHOBOH NSt M3YYeHHs! AUCIUIUINH NpoQHIbHON HAMPABIEHHO-
CTH.

Tpebosanus k 6X0OHBIM 3HAHUSNM, YMEHUSIM U KOMPemenyuam cmyodenntos. CTyNEHT ROTKEH:

3uaTe:

*  (YHIAMEHTANLHBIE OCHOBLI BRICIIEH MATEMATHKY, BKJIIOUAsS MATEMaTHYeCKu ananms 1 auddepennanb-
HBIE YpaBHEHHS,

e (dyHpaMeHTANbHEIE OCHOBBI (H3MKH, BKIOUas pasgens «Mexanukay, «Monexysspnas gusukay, «Tep-
MOIHMHAMUKEY.

¥Ymers:

* IIPOBOIUTH MATEMATHYECKYIO QOPMaNnU3aLIM OCTABIEHHOM 3a0a4y;

* pemiarh NpOCTeHIINe 3a0a4H O CTATHIECKOM H AMHAMHUYECKOM DAaBHOBECHH TEI,

® [IOJB30BATHCA COPABOYHOM HAYYHO-TEXHHUECKOH THTEPaTYPOH.

Braners:
¢ HABBLIKAMH M OCHOBHBIMH METONAMHU PEIIEHMA MAaTEMaTHYECKHX 34134,
® TMEpPBUYHBIMH HABBIKAMM M OCHOBHBIMH METOJIAMH PELIEHHS 34124 Ha KOMTIBIOTEPE,

*  HABBIKAMH [IOCTAHOBKH M OCHOBHBIMH METOaMM PELUEHHMS 33124 MOJIEKYJIAPHOHA QU3HKHU.

3. ILIAHUPYEMBIE PE3VJBTATHI OBYUEHHWA IO JUCHUILTHHE

Tlocne u3yyeHus JAaHHOH MUCLMIITIMHEL CTYOEHT MpHobperaeT 3HAHMA, YMEHHS H OIIBbIT, COOTBETCTBYIONIHE
pesynsraram OITOII nanpaenenus 15.03.05:
P7, P8 (pacundporka pesynvraros oGydenus npusogurcs 8 OITOIT nanpasienus 15.03.05).



Tlnanupyemble pe3yabTaThl 00YUEHHs N0 AUCLMILIMEE, COOTHECEHHBIE C IIJIAHUPYEMbIMHU PE3YJIbTaTaMH

HM3BOACTBAMH, BEIOOpA HA 0C-
HOBE aHAIH3A BAPHAHTOB OMH-
THMANBHOTO MPOTHOZHPYE-
MBIX MQCICACTBHIH PEILCHHS

ocgoenus OIIOIT:
. TTAaHBPYSMEIC PE3VALTATH 00V ICHHES 110 ANCIHIIIHES
Kon dopmupyenpix YpoBEHL OCBOCHAA . .
N XAPAKTEPHIYIOUIHE 3TANB! (JOPMHMPOBARKA KOMNCTEHITNEH
KOMHCTEHLIHH ROMIICTCHIIMH (DOKA3ATCIN OCBOCHMA KOMIICTEHIINH)
OITK-1. Cnocoben uenons- CTyaeHT NOSDKeH:,
30BaTh OCHOBHEIC 3aKOHO- ®  3HAME OCHOBHBIC 3AKOHBL JBHKEHHS BA3KMX KM AKOCTEH
MEPHOCTH, ACHCTBYIOUIHE B M TA30B, PACTIPEAEHACHHE JABISHHA B [IOKOAIICHC JKHA-
MPOLIECCE HIrOTOBIEHHA Ma- KOCTH;
HIMHOCTPOUTENBHEIX H3AES- YACTHIHOE e pMenth APHMEHATE MCTOIHKH pacueTa JABIEHHS C HC-
aui meﬁyeMoro Ka4deCrsa, TIONB30BAHHEM COOTBETCTBYIOLIHX npnﬁopos ATE H3ME-
3aJaHHOFO KOJTHYCCTES TIPH PCHHA JaBJICHH,
HaHMEHBIINX 3aTpaTax 06- *  grademb MCTOAMKAMY THAPABIHICSCKHX PACUETOB I'MAPO-
HICCTECHHOTO TPYJa JHHAMHYECKIX CHCTEM,
OIlK-4. Cnocober yuacTso- CryacHT J0MKeH:
BaTh B paspabotke obobmen- *  3amb METOAMKH PACUETA PACTIPEAETSHHS CKOPOCTEH H
HBIX BAPHAHTOB PELICHH THAPABIHYECKHY CONMPOTHBICHHHA NPH NaMHAHADHOM
npobnemM, CBA3AHHBIX C Ma- A TYPOYACHTHOM PexXHMMax ABHXKEHHS B TpyDax:
HIHHOCTPOUTCIBHBIMH NO- JaCTHYHOE & pyemb TIPOCKTHPOBATD NPHSOPHL, YCTPOHCTEA H NPHCHG-

cobaeHus A8 U3MEPCHMA AaBJCHHA, CROPOCTH H Pacxoia
JKMAKOCTH H rasa,

8a0ents MCTOIZHKAMH NPOCKTHPOBAHKA THIPOIHMHAMM-
UECKMX CHCTCM.

OITK-5. Cnocoben yyacTso-
BaTh B Pa3paboTKe TEXHHYE-
CKOH JOKYMEHTAHHK, CB-
3aHHOH ¢ nmpoheccHOHANE-
HOH AeATENbHOCTRIO

HACTHIHOC

CTyACHT HOIDKEH:

31tamb PErTaMEHTEI KOHCTPYKTOPCKOro ohopMacHus
PHAPABIHICCKHX. CHCTEM;

pMemb TPOBOJHTE PACHETH TPYOOIIPOBOAHEIX CHCTEM:
gAademb METOAHKAMH PACUCT, AHANN3A H JOKYMEHTHPO-
BAHHS PEKUMOB pabOTH! TEXHONOPHUECKOTO 000PYa0Ba-
HHA.

4. OBBEM M CTPYKTYPA AHCHHIIJIHHbL

O061mas TpYA0EMKOCTh NHCUHIUIHNHE COCTaRNAeT 3 3aueTHble eanHunbl, 108 vacos.

Bunpt yuebnoii pa-
OO0THI, BKIIOUASN CAMO-
5 CTOATEARHYIO PACOTY | (ygpens yuet-
& | CTYACITOB HIDYAOCM™ | yoit paBorer, |POPME TEKYIEro KOH-
Bl g KOCT (B 4acax C MPHMCHE- | TPOJS YCIIEBACMOCTH,
Ne | HamveHoBaHHE TeM H/HIH pa3IenoB/TeM | @ 5 :
2 o @ HEEM HHTEP- | (H0PMA APOMEIKYTOM-
n/n AWCLIKTLIHHBE 5 8 g a i N
[&) b = o = E- = AKTHBHBIX MC~ HOH aTTCCTAUHH
= = g;‘ EleE| o TOIOB {no ceaecmpan}
= 51 E £ &% O} (B uacax/ %)
Rz 8|8 =
8. 2
=N =
I {TwapocraTmka 4| 1-4 | 4| 4 4 |9 3/25%
2 |OcHoBbI KHHEMATHKY XHAKOCTH HTasa| 4 | 53-8 | 4 | 4 - 19 2125% 1 peHTHHr-KOHTPOAD
3 [ImaposuHaMuKa XHAKOCTH H rasa 4 1912 | 4| 4 4 |19 3/25% |2 peHTHHT-KOHTPOB
4 |OcHoBEI TSOPHH THAPABIHYECNX €O~ | 4 1 13.14| 2 | 2 6 19| 2525%
TIPOTHBICHHH
5 |Mcreuenue xuakocTn 4 |15-16 2 | 2 4 19 2/25%
6  |[FuapaBIXuecKHe MALIHHLL 4 |17-18} 2 | 2 - 19 1/25% |3 peitrunr-koHTPONL
Hasuune B qucrunaunie KII/KP -
Bceero 3a 4 cemectp 108 18 | 18 | 18 |54 | 13,5/25% Jauer
Hroro no aucuunnuse 108 18| 18 18 | 54 13,5/25% Jauer
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Copepkapne JEKHHOHHBIX 3AHATHIH N0 AHCUHILUIHHE

Tema 1. ['mnpocraTuxa.

[Mpeamer MEXaHMKH MUAKOCTH U raza. OcuoBHble Qu3nyeckue cBoiicTsa xuakocTel U ra3os. Cumml,

OEeHCTBYIOIIME B KHAKOCTAX H razax. QOuye 3aK0OHB U YPABHEHMS PABHOBECHSA XUJKOCTH H rasa.

Tema 2. OcHOBBI KMHEMATHKH KHIKOCTH 1 rasa.

HpHBO,HﬁTCH OCHOBHBIE KHHEMATHYECKHE XaDAKTEPHCTHKHY NOTOKOB JKHAKOCTH H Ta34d.

Tema 3. ['napoaHAMEKA KUAKOCTH H Ia3a.

HuHaMKKa BA3KOH M HEBS3KOM MUAKOCTH. YPaBHEHHE SHEPTHH B WHTErpalibHOMH (opMe I cixuMae-

MBIX M HECIKMMAaeMBIX JKHAKOCTEH. PeXXyMbl IRMIXCHHSA XKMAKOCTSH U ra30s.

Tema 4. OCHOBEBI TEOPHH I'HIPABIMYECKUX COIIPOTUBIICHHUIL.
Pacuer noreps pasienus B TpyOONpoBoAax NPH ABMKECHUH KHIKOCTH.

Tema 5. HcTeueHne :XKUOAKOCTH.

HcreueHne )KUAKOCTEN M ra30B M3 OTBEPCTHIA 1 HACAAKOB NPH HOCTOSHHOM H MEPEMEHHOM Haropax.

Tema 6, 'napaBaHyECKye MALIMHBL
[MpuHLMT pabOTh M XapaKTepHCTHKH LedTpoOesXHOro Hacoca.

CO.[[E!)?K%IHHC HPAKTHYECKHX 3AHATHH 110 AHCHOHIIAHHE

Ne Ne Kon-8o
Haumenosanue pasaena, TeMbl
n/n paszena JaCOR
I 1 OcHoBHEE CBOUCTBA JKHAKOCTEH U razoB. 4
2 2 OnpeaeneHue CUbL AABISHIS Ha IIOCKUE H KPHBOTHHEHHBIC CTCHKH. 4
3 3 VYpasuenue bepuyann. MecTHEIC COTIPOTHBICHHS. 4
4 4 Pacuer npocterx TpySonpoBonoOB. 2
5 5 Hcreuenne U IKOCTH UEPE3 OTBEPCTHS W HACAAKH TPYOOIPOBOLOB. 2
6 6 PaboTa HacocoB Ha CETh. 2
Conepixanne nadopaTopHbIX 3AHATHI 110 AHCHMIIHHE
Ne Ne Koa-eo
o/ paszena Haumenorane pasjena, TeMBI 42008
1 1 [Mpubops! At H3MEPCHES JABICHMS 2
2 1 PexumMBl ABMOKEHHA HHIKOCTH 2
3 3 Ypaeueune bepayniu 4
4 4 Iorepu namopa no A7T4HE 2
5 4 Horepu Hanopa B MECTHBIX CONPOTHBIICHHIX 2
6 4 Yortepn Hanopa Ha guadparme 2
7 5 Hcreuenue xHAKOCTH U3 OTBEPCTHH H HACAIKOB 2
g 5 Hcnprrams neHTpobeKHOTO Hacoca 2

B nmpenonaBaHHy DUCUMILIMEEBI «] HOPABINKAY» MCIIONbL3YIOTCS pasBooOpasHele 00pa3oBaTeNbHEIE TEX-

S. OBPA3OBATEJBHBIE TEXHOJOI'NHA

HOJIOTHH KaK TRAOUOHOHHEIE, TAK H C IPHMEHEHNEM aKTHBHEBIX H HHTEPAKTHBHBIX METOAOB O6y‘{GHI/I5{I

Hpogedere AKMUGHBIX U UHMEDAKNUGHBIX NEKYUOHHBIX 3AHAMUT C pAIOOPOM KOHKPEMHbIX CHRIYayUil, HA
KOTOPBIX H3NATaeTCs TEOPETHUECKUH MATepHaN C MCHOJb30BAHHEM KOMIBIOTEDHBIX ¥ TEXHHYECKHX
CpencTB (YTEHHE JEKUMHE MpPH HANKYMK M HCHOJNB3OBAHMM NMpPOEKTOpA, MOKa3 KMHO(DHILMOB H 1P.),

HAIPAaBJISHHBIX Ha rprobperenue CTyReHTOM TEOPETHIECKHIK 3HaHUH (TeMbl 1-9);




HPAKATHYECKUE 3aHAMUA — TPEIHA3HAUECHD! ANA NMPAKTHHECKOrO 3aKperieHus TeOPeTHYECKOTO Kypca U
OCBOEHHS CTY/IEHTaMH OCHOBHBIX METOAMK Pacuera B Kypce FHAPaBIUKA (TeMbl 1-6 NpaKTHYECKHX 3aHA-
THIH;
unHmepaxmusnsie Aadopamopsie padome! — NpefyCMaTPHUBaOT NPHOOPETEHNE H 3AKPEIUISHHE 3HARMH,
MOJYUEHHBIX CTYAEHTaMH HA JISKHHAX, NPUOOPETeHHE HABBIKOB NMPOCTEHIINX 3KCNEPHMEHTANBHBIX HC-
cnepoBanuii B obnacty ruxpasiuxi (Temsl 1-6 nabopaTopHbIX 3aHATHIA);
ZPYRAOBAs OHCKYCCUs — AN CTHMYTHPOBAHUS CTYIEHTOB K CAMOCTOATENIbHOMY NPHOOPETeH IO 3HAHUI B
KOHIIE IEKLIMU CTYIEHTaM 3aaK0TCA BOIIPOCHI I10 TEME JIEKIHH, a HA TIPAKTHUECKOM 3aHATHH IPOBOJANTCA
YCTHBIH Opoc K 00CykIeHe OTBETOR (TeMbl 1-6);
CaMOCmosImenbHas padoma CTYICHTOB TIpEIHAZHAUCHA JIJis BHEAYJUTOPHOH paboTh! CTYAEHTOB 110 3a-
KPETUIEHHI0 TEOPETHYECKOro MaTephaia U 10 M3YHYEHMIO JOMOJHMTENbHBIX PAa3feNioB JMCHUIIIMHEL H
BKJIIOYAET: TIONrOTOBKA K NeknuaM, nabopaTopHsiM paboTaM, ohopMIeHHE KOHCIEKTOB KL, HAM1Ca-
HME OTYETOB 10 JabopaTopHbiM paboTaM, Hamucanue pedepatos, paboTa B INEKTPOHHOI 0Opa3OBaTENb-
HOH cpene,
paboma & xomande (pabora B MANO TPyIine) UCTIOAL3YETCS IPH BBIIIOJIHEHNH Nab0paTOPHBIX M NpaKkTH-
4ecKHX paboT, IPH 3TOM NpelyCMaTpPUBAETCS NPHOOPETeHHE CTYAEHTaMU HaBbIKOB M3MEPEHHs (QH3HUe-
CKHX BENUUMH M IPOCTEHINX 3KCIEPUMEHTANBHEIX Hechenopanull. Comeprxanue naboparopHerx paboT
PACKpPBIBAETCS Na00PAaTOPHEIM MPAKTHKYMOM.

VY nenbHEI BeC 3aHATHH, POBONUMBIX B HHTEPAKTHBHBIX (POPMaX, ONPENEHAETCA MMABHOH LEJIBK) MPO-

rpaMMel, 0COOEHHOCTHIO KOHTHHI'€HTA OOYUAFOLINKCSA H COOEPKAaHHEM KOHKPETHBIX JUCLMIIIHHE, 1 B LIEJIOM B
yuebHOM mpoLecce OHY COCTABIIOT 25% ayAHTOPHLIX 3aHATUH.
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6. ONEHOUYHBLIE CPEACTBA AJiA TEKXYIIEIO KOHTPOJI YCIIEBAEMOCTH,
TPOMEXYTOUHOHR ATTECTAIIMA IO HTOT'AM OCBOERES JUCIIHILINHBI
H YYEFHO-METOJHYECKOE OBECOEUEHHE CAMOCTOSATEIBHON PABOTEI
CTYJEHTOB

6.1. Bonpocet ¥ peHTHHI-KOHTPOJIIO 3HAHHH CTYACHTOB
OHEHHBAOIMMY CPEACTBAMMU AN TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH ABIAIOTCS PEHTHHI-KOHTPOIIH.

Peannnz-xonmpons N |

Ileproe 1 BTOpOE CBOHCTBA MNMPOCTATHUECKOTO ABJCHHA,

ABcomoTHoe, H30BITOYHOS i BAKYYMMETPHUECKOE NaBIICHHE.

OnipenenuTh CUIy CYMMApPHOTO AaBJICHHs Ha MONyCchepHHYeCcKye KPBIIIKH, 3aKPhIBAIOHIME OTBEPCTHE AHA-
merpoM d = 0,4 M, ecnu riiy0MHA TOTPYKEHIST LIEHTpa pezepyapa H =3 M, #=2 M.

Oniopsl TUAPOCTATHYECKOTO ABJISHHA.

[Tbe30MeTpHUYECKAst BBICOTA, [IPHUBENEHHAs bE30OMETPHYECKas BEICOTA, HAIIOP.

Hunnenpryecklii COCYA 3aTIONHEH BONOH, HaXOMsLIeH s 1101 M30bITOYHLIM JaBICHHAECM, XapaKTepusye-
MBIM TIOKa3aHHEM Tbe3oMeTpa /7= 5 M. HinkuHee maHuine cocyna Iiockoe, BepxHee UMeeT GOpMy MOmNy-
cdeprl. OnpenenuTs CUITy, OTPLIBAIOLLYH) BEPXHEES AHHIIE OT ITHIHMHAPHHECKOH YaCTH, i CHITY, Da3phisa-
IOLLYIO LIUNMHAPHYECKYIO YaCTh cocyna o obpasyiommeit (Px, Py), ecnu quamerp cocyna D =2 m, H =3 m.
Hudhepenumanerbie YPaBHEHHs! PABHOBECHS SKHIKOCTH.

Bazxocte wuakocTH. JuHaMHUUYECKas! BA3KOCTh, €IUHAILI M3MEPEHHs BA3KOCTH.

BeprukanbHBIH IIHT [EPErOPAYKMBAET KaHajl NPSIMOYTONBHOTO cedeHHs. [iyOmHa BoAbl B Kadane
H=1,5wm, mupuna kanana B =2 m. OnpenenuTs NoAHOE AABACHHE BOAbI HA IHUT H HARTH TOYKY NPUIIO-
JKEHHS PABHONEHCTBYIOLIEH CHIBI JABICHMUA.

Cunei, neiicTyroniye B KUIKOCTH.

Onpenenuts CUNy, TeHCTBYOLIYIO HA OONTH KpbILKA Daka, eciH fI0Ka3aHue MaHoMeTpa py = 2 Mlla, a
YroNl HAaKjIOHa Kpbiky o = 45°, B ceuennu Oak umeer opmy xsazipara co cTopoHol a = 200 Mmm.

Cuna naBscHUA XUIKOCTH Ha KPHBONMHEHHYIO IOBEPXHOCTE.

Tlpusenensoe quddepennnansroe ypasienye Jitnepa.

I{unnsppudeckii cOCY, 3aTONHEHHBIH JKUIKOCTEIO HA TyOHHY /1, BpallaeTcs BOKPYT BEPTHKANBHOH OCH
C TOCTOSIHHON yryioBOH CKOpoCTbIO. ONpeAenHTb HacTOTYy BPaLIEHHA COCYAa, €CNH €r0 OHuamerp
d =30 cm, a Beicota H = 60 cm.



15.
16.

17.

18

20.
21,
22.
23.
24.
25.

26.
27

M=

No LW

10.
11.
12.
13.

14,
15.

16.
17.

18.
19.

20.

21

22.

[1oBEPXHOCTHBIE CHUIIBL.

OnpenenuTh NOKA3aHHUs MAHOMETPY, €CNH K LITOKY HOPIIHS IpHioKeHa cuia £ = 0,1 xH, ero auamerp
d =100 mM, Beicota H = 1,5 M, IINOTHOCTE sxuaKocTH p = 800 krv/m>,

[ToBepxXHOCTE YPOBHA. YpaBHEHHE NOBEPXHOCTH YPOBHS IIPH BpalleHHH COCYIA C JKHIKOCTHIO BOKDYT
cBOel BepTHKANbHOH OCH ¢ MOCTOSIHHON YIiIOBOH CKOPOCTEK).

. FOPHSOHTaHbHaSI COCTABJLIIOILAA CHIIBI IABJICHHMA XXHIAKOCTH Ha KpHBOHI/lHBﬁH}’I‘O NOBEPXHOCTD.
19.

Onpegenuth OaBleHHe B XapakTepHBIX TOUYKAX U CYMMApPHYH) CHIY RaBJIEHMA KAaK PaClpPenesIeHHYIO
HArpy3Ky Ha CTEHKY.

3axoH Hei0TOHA ANTS BAZKOHN KHIKOCTH.

BepruraibHas COCTABISOLIAS CHITbl ABJIEHUS KHOKOCTH Ha KPHBONHHEHHYIO NOBEPXHOCTS.
TuapocraTudeckoe nasnenne. Equnnuer uaMepenns gasneHus. [Ipnubopsl, u3amepsioiiye AaBIeHNE.
Du3uyecKre CBONCTBA XKHEAKOCTH,

YpasHeHHE JHiepa.

BepTHKanbHeiil IUHT TIEPEropakkBaeT KaHajl MpsaMOyrolbHoro ceveHus. InyOmea BOMBI B KaHaje
H=1,5m, mupuna kanana B = 2 M. Onpenenuts NONHOE AABIECHHE BOIBI O WMT H HaliTH TOYKY IPHIO-
SKEHUS PABHOMACIHCTBYIOIIEH CHUITbI HaBJICHHS.

OCHOBHOE yPaBHEHHE MHAPOCTATUKH.

Omnpenesienye MECTONIONCIKEHUS LIEHTPA HABNEHYA.

Petimunz-xonmpoias No 2

Bune! ABHXKEHUA XMUOKOCTH.

BBIMUCIIXTD THAPABIMYECKUH paiMyC H CMOUYEHHBIH nepyuMeTp AJs TpyObl, 3aAHTOH BOAOH, AHaAMETPOM
100 Mm.

Jlunus Toka. DneMeHTapHAas cTpyiika. CBOACTBA 3NEMEHTAPHOH CTPYHKH.

Kax 3aBHCAT IIOTEPH 3HEPTHH (Haropa) OT CKOPOCTH NPH JIAMHHAPHOM H TYpOYJIEHTHOM pexuMax?

Kax mensiercs naBlieHue 1o miuHe TpyObl, eciii HAOPHAA THHUS Napasnenbla ocu?

Hupoe ceueHue, PaCXOJ JKHIKOCTH, CPEIHAAL CKOPOCTh, CMOUCHHBIH MEPAMETP, THAPABIHYECKHN paguyc.
Uem oTaudaercs ypaBHeHue bepHyuun s hieMeHTapHON CTPYHKH HACANBHOM XUAKOCTH OT YPABHEHHS
BepHynnu [jst 5NEMEHTAPHON CTPYiKK peasibHOH KUAKOCTH? 3aIMIIHTE 3TH YPaBHEHHA,

ITo TpyGe muamerpom 100 MM 1 gnuHol 50 M mportexaer Bona. Pacxon sogst 20 s/c, koaQdHUMEHT rux-
paBamieckoro tpenus A = 0,032, nokazanus maHomerpa M = 60 kIla. OnpenenuTb NMOKa3aHHs MaHO-
Merpa Mo, YCTaHOBIEHHOTO B KOHIIE TPYOBL

VpasHeHHe HEPA3PBHIBHOCTH IS 3JIEMEHTAPHOH CTPYHKH.

KakoBa CTpYKTypa noTOKa P TyPOYJIEHTHOM pesuMe ABIKeH st skuxoctH? Kakue TpyObl Ha3bIBAIOTCS
FUAPABJIMYECKH PIALKHUMM, 8 KAKHE — L1ePOXOBAThIMU?

VparHEeHHEe HepasphIBHOCTH AJI TOTOKA SKUAKOCTH.

Kakol pexum cyliecTsyer B Tpybe nuamerpom d, ecimt Re = 500, Re = 500007

Kax H3MEHsIOTCS [IOTEPH HAMOpa | KO3 PUIHMEHT A B THAPABIHYECKH MIafKuX TpyOax H B 30HE KBajpa-
TUYHOTO COIIPOTHBIICHHS C YBEIHUEHAEM BSI3KOCTH KHIAKOCTH?

VpaBuenue ABHKEHHs UieaTbHON JKHIKOCTH.

Ot xaxnx (aKTOPOB ¥ KAK 3aBHUCAT IIOTEPH HANOPa, KO3(DOHUHEHT A NPH JTAMMHAPHOM H TypOyJIEHTHOM
peKAMAaX IBHUKEHHA?

Ypasuenne bepHynny s 3IeMEHTapHOR CTPYHKH MIEaabHOR KUAKOCTH.

Onpernenuts MOTEPH Hamopa MO AJNHHE WIS CTajbHOro Tpybomporoga ananoit /=500 M, d= 100 MM,
A=0,033, 0 =10 a/c.

JHepreTH4eCKas CYIHOCTb YpaBHeHUs bepuym.

UTo Taxoe MbE3OMETPUHECKAss W HamopHas Jimuui? UTo Takoe NMbE3OMETPHYECKMH U TMAPABIMYECKHIH
YKIOH?

Omnpenenuts pesxkuM IBWKEHHs BOAb! 110 Tpybonposony auamerpoM o = 10 Mm.

. Ypasrenue bepHyINH A/ 3/1eMeHTapHOH CTPYHKH peanbHOH MKHUAKOCTH.

MoryT 11 0CTaBaThCs MOCTOSHHBIME (YBETHUHBATLCH, YMEHBIIATHCS ) BIOJb TEUEHH [1bE30METPHYECKHI
W THOPOAMHAMUYECKHH HATIOPLI IPH JBIDKEHNH [IOTOKA BA3KOH KHOKOCTH?

. TeomeTrpuueckas cyluHoCTh ypasuenus bepaynnu.
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. 1o ropH3oHTaNbHOM TpyDe epeMeHHoro ceueHus npotexaeT Bona. Pacxon sousr (0 = 50 /e, di = 75 MM,
da = 250 MM, ds = 100 MM, OnpenenuTs CKOPOCTh ABHIKEHHA KHAKOCTH B KOJKAOM CEHEHHH M PEIXUM Te-
YeHHS.

VYpasHeHHe bepHynnu O51s1 MOTOKa peankHOM XKHAKOCTH,

Io HaknonHOIT Tpybe aBmxerca Bopa. Pacxon somst O = 1 a/c, d = 15 MM, nokasaHue noe3omerpa B 1-m
ceyeHUH — fip1 = 100 MM, BO 2-M ceueHHH — /2 = 85 MM, z1 = 50 M. OTIpenensTs Nbe30MEeTPHYECKHH 1
TMAPABAHYECKHH HATIOPL, IOTEPH Hanopa no AnuHe. [TocTpoHTL, HAIOPHYIO H NE30METPHUECKYIO THHHH
npu z2 =30 MM, /=5 m, A=0,03.

. PerkHMEB] IBIDKEHUS XXAAKQOCTH,

. 3aKOH pacrnpeneneHus CKopocTeit rpH NTaMHHapHOM peskuMe TeueHus. Dopmyna Japeu.
. TypOynenTHbli perkum TedeHHs KHUAKOCTH, CTPYKTYpa NoToKA.

. Kakas ynenbHas 3HEprus BCErAa TOAbKO yOBIBAET BIOJb [IOTOKA MKUAKOCTH? 3alMUIINTE ypaBHEHHE bep-
HYJUIM U1 IOTOKA PEaIbHO JKHAKOCTH.

. IlonsaTie ocpenHEHHO CKOPOCTH.

. Juddepenumanbaoe ypasHeHHe THHAU TOKA.

. Bepxussi 1 BWKHASA kpUTHUECKUE CKopocTH. Uucno PeitHonpaca.

. KoahpuuueHT runpaBinnieckoro TpeHus A.

Peiimune-xonmpons Ao 3

B 0ak, pasmeneHHbI MeperopoOKOil Ha ABA OTCEKA, F0JaeTcs Boma B konuuectse O =4 n/c. B nepero-
ponke 0aka HMEETCS LWIHHAPHYECKUH HACANOK JMaMeTpoM d, InuHOMH 3d. Boja 13 BTOPOro OTCEKa Yepes
oTBepcTHE di ocTynaeT B armochepy. OnpenenuTs BECOTH [ 1 H2 npu d =50 MM, di = 32 mm.
OnpenenuTh pacxosa BOIbI B FOPH3CHTANbHOM TpyDe, coemMHsOLIEH ABa pesepByapa € IapaMeTpaMH
di =10 MM, dz = 12 MM, [} = 50 MM, /» = 50 MM, eClii BO3BBILIEHNE BOABI HaA OChIQ TPYDKM B NEBOM CO-
cyne paBHO /i = 1,5 M, a B ipasoM — /12 = 1,5 M, MoKa3aHMsA MAaHOMETPOB paBHeI M) = 2,1 aruM> = 1,2 ar
COOTBETCTBEHHO, BOBbILUEHIE OCH TPYOKH Had AaHHBIM COCYAOM cocTaBngeT 30 mMm.

OnpenenyTh pacxor BOMBL, NpoTekawiyell no TpyOOmpoBOLy, COSIHHAIOIEMY pe3epByaphi A u B, pas-
HOCTH YpOBHEH B xoTopsix H = 15 M. B pesepsyape A nojjep:KHBaeTcs H30bITOUHOE AaBleHNE P = 2,5 aT,
BakyyMmeTp C, YCTaHOBJIEHHENA Ha cocyze B, nokasbisaer pra = 0,5 at. [luaMerp peszepsyapa A D = 5w,
nuamerp pesepsyapa B —d = 0,3 m. Ilorepu Hamopa no Beelt cucreme hap = 12 m.

Onpenenuts NOTEPM HAMOpPA Ha TPEeHWe MO JUIMHE BOACMPOBOnNA auvamerpoM d = 15cM u anunHOH
{=10 xm, ecru pacxon sozxsl O = 35 n/c.

Hcrevyenre BOMBI H3 3aKPBITOTO BEPTHKATLHOTO COCYAA B aTMOC(epy IMPOHCXOIHUT APH NOCTOSHHOM I'eo-
METPHYECKOM HArope /2 =3 M uepes BHeLHMIT LMIMHIpIYecKii Hacanok auameTrpoM d = 8 cm. Onpere-
JMThb OaBJCHHE, HeOOXOmUMOe Ha CBODOIHO NOBEPXHOCTH BOJBI B COCYE, YTOOBI PACXO ] IPH UCTEUEHHE
Obin pasen S0 n/c.

MecrtHble conpoTHRIeHNs. BHe3anHoe pacmiupeHue notoka, popmyna bopaa.

Hentpobexubie Hacochl. Kraccudukanma HeHTpobexspiX HacOCOB.

ITapannencHOE H NOCNEAOBATENBHOE COCAMHEHKE HACOCOB.

MecCTHBIE COTIPOTHBIICHMS.

. PaboTa ueHTpOOEKHEIX HACOCOB B CETH.
11.
12.

Pacuer pnuEHBIX TPYOOIPOBOJOB.
Pacyer kopoTKHX TPYOOIIPOBOIOSE.

. Tunpapipsraeckuil ynap n rpybonposonax.
14.
15.

Pacuer razonpoBofoB HH3KOIrC AaBlIeHUA.
Pacuer razonpoBOAOB BBICOKOTO AABIEHHS,

6.2. Bornpocsl K 3a4eTy

Duznueckue cBOHCTRA HHUIKOCTH.

Cunbi, JeHCTBYIOLINE HA XKUIKOCTD.

CBOHCTBA TMAPOCTATHYECKOTO TABIICHHA.
OCHOBHOE ypaBHEHHE MHAPOCTATHKH.
OTHCOCHTENBHBIA TIOKOH KHAKOCTH.

Cuna paBieHHs KHIOKOCTH HA IIIOCKYIO CTEHKY.
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Cusia faBlieHHs JKUKOCTH Ha KPUBOJMHEHHYIO [IOBEDXHOCTD.

Buap! nsHKeHHS KUAKOCTH.

Junwns Toxa. Tpybka Toxa. DneMeHTapHas crpyiika. JKuroe ceuenne. Pacxon xanxocry. Cpenusisi cko-
pocrb. CMmodeHHbIH nepuMeTp. I'uapasnugeckuii pasuyc.

VpaBHEHHE ABHKEHHUS HACAIBHOH XMUIKOCTIL

. YpaBuenue Bepuyinu [t aeMeHTapHOI CTPYHKH HACANBHOH UIKOCTH.
YpasHenue BepHynnu ans snieMeHTapHOH CTPYHKH pealbHoR XKHIKOCTH.

. YpaBHeHHe BepHyInH A5 IOTOKA HKHAKOCTH.

T'eomerpudeckast ¥ SHEPTETHHECKAs CYLIHOCTb ypaBHeHus beprym.
T'unpaBnuueckyii ¥ NbE3OMETPHUECKHI YKIIOH.

PesxyMBl TEYEHHS KUOKOCTH.

3aKOH pacIipefeneHns CKOpoCcTeH Npy NaMyHApHOM PEXHME.

. Typ6yiieHTHBIH pesuM TeueHus KHAIKOCTH. [ HApapnuvecky riajkie U mepoxopartele Tpydrl. Ocpeanes-
Hasi CKOPOCTb.

Iotepu Hanopa 1o grune. Popmyna Hapcu-Belicbaxa.

TMoTepu HAMIOpa B MECTHBIX conporisienusx. Popmyna Beiicbaxa.
Kaaccudukanys noreps Hanopa.

Pacuer ruapaBAMYECcKy ANHHHOTO TPyOOoNpoBoaa.

PacueT BcackiBaroleit TpyOb HEHTPOBEKHOTO HACOCA.

Pacuet cudounoro Tpybonporoa.

. Pacuer TpybonpoBoaa M3 HOCIEIOBATENEHO COSANHEHHBIX TPYO.

Pacuet TpybonpoBona 13 rapaieNbHO COSTHHEHHBIX TPYO.
Knaccuuxauus 1eHrpodexHbIX HaCOCOB.

Ipunuur gefdcTBrs LeHTpoDeKHOTO Hacoca.

XapaKTepuCTHKH LEHTPOBEKHOTO HACOCA.

ITocnenoBaTenbHOE COENHHEHHE LEHTPOOEKHBIX HACOCOB.

[NapannenabHOE cOENHHEHHE LEHTPOOEKHBIX HACOCOB.

6.3. Bonpocst k CPC

TIoBepXHOCTHOE HATSDKEHHE.

PacTBOpPHMOCTE Ta30B B KanenbHbIX KHUAKOCTAX.

Ancobuus.

MHOrokOMIIOHEHTHBIE JKUAKOCTH.

HeHbIoTOHOBCKHE HUAKOCTH.

Jlunus Toka,

DNeMeHThl KHHEMATUKH BUXPEBOTO JBHKEHHS.

Bunp! MECTHBIX CONPOTHBICHHH.

KaBHTalHMOHHBIE PEXKUMBI ABIKEHUSA )KHAKOCTH,
. McTeueHune )XUIKOCTH Yepe3 IHPOKOE OTBEPCTHE B DOKOBOI CTEHKE.
. TpybonpoBozE! co CTEHKAMH U3 YHPYrOro Marepyana.
. MeTone! npenoTBpalue s HeraTHBHbIX SBIeByH rHIPaBIHuYESCKOro yuapa.
. JBrOxeHue sxuikocTd B Oe3nanopueix Tpydonposoaax.
. JIBIJKEHHE HEHBIOTOHOBCKHX XKUAKOCTEH.
. JBiKeHHE BA3KOIUIACTHYHbLIX XXUAKOCTEH B TpyDax.

Doun OLIEHOYHBIX CPEACTE A MNPOBECACHUA AaTTCCTALN YPOBHA C(l)OpMHpOBaHHOCTI/] KOMIIETEHIIHM

00yyaromuxcs 0o AUCLHINIHES OQOPMIIIeTCH OTASNBHBIM HOKYMEHTOM.
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(OCHOBHASA JIHTCPATYRH

1. l'upruaos A JE. MexaHMKa KHIKOCTH H rasa
(runpasmuka); yueOnuK. — M.; Hudpa-M. —
704 c. 978-5-16-013367-6.

2018

leitp:/znaniwm.com/catalog/product/926430

2. [Hrepenmixt [ B. 'napapnuxa: yueGHUK. —
M.: JTaus. — 656 c. 978-5-8114-1892-3.

2015

1 (2005)

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

3. Kpecrun E A, Kpecrua M E. 3azaunuk no
HAPABNHKE ¢ IPHMEPAMH PACUETOB: yueb. noco-
Gue. — CII0: JIage. — 320 ¢. 978-3-8114-1655-4,

2018

littps:/elanbook. com/book/98240

4, 3yiixos AJL. Tuapaeauka; 8 2 1. T. 1. OcHoBH
MEXAHHKH XHAKOCTH. yuebHuK. — M.: MHCH-
MICY,— 519 c. 978-5-7264-1664-9.

2017

hitp:/www.sindentlibrary r/book/ESBNY785
726416649 himi

Mo

MOHHTEILHAN JIHTEPATYPa

1. We#inax A.A. ['ugpaBaHka B THIPOMHEBMO-
npueod. OCHOBBI MCXAHHKH JKHAKOCTH H TA34:
yueOHuK. ~ M.: Muadpa-M, — 272 ¢. 978-5-16-

011848-2.

2019

hupAzianium.conyeatalog/product/ 1000 106

2. FOxaep B.®. T'uapasnura: yued. nocobue. —
M.: Hupa-M. — 301 ¢. 978-5-16-012476-6.

2018

nttn//znaninm comvcatalog/product/96 7866

3. Hcaep A.TT. Koxepnuxopa H.I'., Emun A.B,
TuapaBauka: yued. nocodue. —~ M.: Mudpa-M. —
420 ¢. 978-5-16-009983-53,

2018

herp:/fznaninm.com/catalog/product/9374 34

4. Cazawos ML, Cxuptnanse AT, Meanos B..
T'unpagika: yuebuuk. — M.: Hudpa-M. — 320 c.
978-3-906818-77-5.

2017

hitp:fananiunm.con/catalog/product/60 1869

5. ¥xun B.B. I'napapmeckne MalHHEL.
Hacocs!l, BeHTHIATOPLL KOMIPECCOPSL H THAPO-
TpuBoA; yued. mocobue. — M.: Madpa-M. —
320 c. 978-3-8199-0436-7.

2017

hilp:/fnanium.coneatalog/product/ 780644

6. Bukynus I'L /., Buxynuna B.b. I'unpasanka 1
AIPOAHHAMUKA CHCTEM BOROCHAOMKEHHRI H BOXO-
oTBeacHHA yueOruK. — M.: MICH-MI'CY. —
396 ¢, 978-5-7264-1873-3.

2018

4 (2008)

hitp:/www.ainrbookshop. /86292 himld

7. Camapun O. [, I'napaBaidecKue pacueTRl HE-
JKCHEPHEIX CHCTEM: CIpaB. ocodue. — M.:
ACB. — 136 c. 978-3-4323-0014-0.

2016

hitp:/www studenthibrary. ru/book/ISBN9783
432300140.himl

8. Meronudeckue yxazaHns K JaOOpaTOPHBIM pa-
Goras mo obuieit runpasavke / B.M. Tapacenko

2011

I ap.]. ~ Bramnup: Bal'yY, —4d ¢

hitp: /e lib.vlsu ru/bitstreany/ 1 23456789/3003/
1/00598.pdl

7.2. HlepuoanuecKkue H3XAHUA

1. ABOK.
2. T'uppaenuxa ¥ ITHEBMATHKA.
3. Tuanpasnuxa—[THeBMaTHKa-TIpHBOABL.

7.3. HaTepHer-pecypenl

1. ABOK — Hexommepueckoe ITapTHEPCTBO MHXKEHEPOB MO OTOIJIEHHIO, BEHTHUJISALMH, KOHAMLMOHHPOBA-
HHIO BO3ZyXa, TEMNOCHAGKEHHIO U CTPOHTENLHOH Terutoduznke // http://www.abok ru.

Conoraes B.J. YueGHubiii caift nio ruapassuke // http://sologaev2010. narod.ru.




8. MATEPUMAJIBHO-TEXHAYECKOE OBECHEYEHHE JACITATLIAHBI

Jins npoBeneHus JEKLWOHHBIX 3aHATHH HEOOXONMMa ayJUTOPMA, OCHAlIeHHAs MyJIbTHMEAHUAHBIM
ofopyIoBaHMeM H KOMIBIOTEPOM.

Jl1s ipoReneHns abopaTopHbIxX paboT umMeercs nabopaTopus 00weH ruapaBIHKY, OCHAINEHHAR Clle-
Oy 10HHUM 000pYAOBAHHEM:
o npubOpLI AN H3MEPEHHA NABJIECHHUT,
o CTeHZ «PexuMbl TEUSHUSA MKHAKOCTI;
e creHy ruapapauueckuii yuusepcanpasiil TMOKZM.
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