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OraAaBAEeHHUE

ITosscHuTETbHAS 3aITHCKA.

TI/IHOBBIC KOHTpOJ’ILHBIe 3a1aHUA NI UHBIC MaTepHa,nm JJIs1 OLICHKHN 3HaHHI>'I, yMeHI/Iﬁ, HAaBBIKOB
U (UJIM) OMBITA AESITEIbHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLIUH.
Mertoauueckue MaTepuaibl, ONPEACNSIOIMe NPOLeAypy W  KPUTEPUU  OLICHUBAHUS
c(OpMHUPOBAHHOCTH KOMIIETEHIMI MPU NPOBEACHUU TPOMEKYTOUHOM aTTeCTaIIH.



1. [IogscHuUTeABHASs 3alIHCKa

HGJ'II) HpOMC)KYTOIIHOﬁ arreCTalui — OHLOCHHUBAHUC TIIPOMCKYTOYHBIX W OKOHYATCIBbHBIX
pe3yabTaToOB O0Y4YEHHUs MO JUCLUIUIMHE, 00ECIeUUBAIONINX JOCTHKEHHE IIJIAHUPYEMBIX pEe3yJIbTaTOB
OCBOEHUS1 00pa30BaTENIbHOMN MPOrpaMMBl.

®opMBbl IPOMEKYTOUHOM aTTeCTallMK: 3auem (5 cemecmp)

[lepeuens koMneTeHIIN, POPMUPYEMBIX B TIPOIECCE OCBOCHHSI TUCITUTUIAHEI

Kon n HanmenoBanme KOMITETEHIINHA

Kox nannkaTopa JOCTHKEHIS KOMICTECHITHH

OIIK-1 CnocoGeH cTaBUTh U pemiaTh
WH)XCHEPHBIC M HAyYHO-TEXHUUECKHE
3a7a4un B cpepe cBoeH
MIpoQeCCHOHANBHON JIESITEIEHOCTH U
HOBBIX MEXIHMCIUIUTMHAPHBIX
HaIpaBJICHUH C UCIOIB30BaHUEM
€CTCCTBCHHOHAYYHBIX, MAaTEMaTUICCKUX
U TEXHOJIOTUYECKUX MOAEIEN

OIIK-1.9 TaeT onmcanue TEXHOJIOTHIECKUM IIPOIIECCaM Ha OCHOBE 3HAHUH

O TCUCHUH XUIKOCTH

Pe3ynpTathl 00yueHus MO AUCHUILTNHE, COOTHECEHHBIE C TUNIAHUPYEMBIMH
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

KOZ[ 1 HAUMCHOBAHUC MHIUKATOpa
JOCTHIKCHUA KOMIICTCHIIMNA

Pe3yJ’ILTaTH 06y‘l€HI/I$I 10 JUCHHUITIIMHE

OnecHoYHBIE
MaTepUabl
(cemectp 5)

OIIK-1.9 Taer onucanue
TEXHOJIOTHYECKHUM IIpolieccam Ha
OCHOBE 3HAaHUH O TEYECHUH JKHUOKOCTHU

OOy4JaroIIHiics 3HACT:

OCHOBHBIC TOHSTHS, 3aKOHbI M METOJbl MEXaHHKH
KUAKOCTU U OCHOBBI T'MAPOIIPUBOAA HJIA OMHMCAHUA
TEXHOJIOTHYECKHX MTPOIIECCOB

Bonpocsr . 2.1.1
Tectsr 2.1.2

OOyyJaroLiics yMeeT:

HUCIIOJIB30BaTh OCHOBHBIC IIOHATHSA, 3aKOHBI u
METOAbI MEXaHUKH KHUOKOCTHU u OCHOBBI
THAPOTIPUBOA [UI  OTMCAHHUS TEXHOIOTHICCKUX
MPOIIECCOB

Bamganus . 2.2.1

OOy4JaroIIiics BIaCET:

HaBbIKAMH NPUMEHEHHMS] OCHOBHBIX  IOHSTHUH,
3aKOHOB M METOJIOB MEXaHUKH YKUIAKOCTH U OCHOBBI
TUAPONPUBOJA JUIS OMHUCAHUS TEXHOJIOTHYECKUX
MIPOIIECCOB

Bamganus m. 2.2.2

[IpomerxyTounas arTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 CIEAYIOMUX GopMm:

1) cobecenoBanme;

2) seinonnenue 3aganuii B OMMOC Caml ' YIIC.




2. Tunosbie' KOHTPOJIbHbIE 321AHUS HJIM HHbIE MATEPUAJIBI IS OLEHKH 3HAHMIA,
YMeHMI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3yIINX YPOBEHb
c()OpMHPOBAHHOCTH KOMIIETeH M

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHNs) VIS OLI€HKH 3HAHNEBOr0 00Pa30BaTEJIbHOI0
pe3yJabTara

Kon n HanmeHoBaHue OO0pazoBaTesbHbBIA pe3yabTaT
HMHAMKATOpa TOCTHXKEHUS

KOMIICTCHIIN

OIIK-1.9 Haer ormmcanne | OOydJaroUIHiics 3HACT:
TEXHOJIOTUYCCKUM IIpoHecCaM Ha | OCHOBHBIC IMMOHATHA, 3aKOHBI U METO/Ibl MEXaHUKHU JKUAKOCTU U OCHOBBI THAPOIIPHUBOIA

OCHOBE 3HaHMH O TEUYCHMH | JUI ONMCAHMS TEXHOJIOTHYECKUX IPOIIECCOB
KHUIKOCTH
2.1.1 IlpumepsI BONPOCOB
1. OcHoOBHOE ypaBHEHHE I'MIPOCTATUKU U €r0 IPUMEHEHHE.
2. OcHOBHOE ypaBHEHHE HEPa3pHIBHOCTH H €r0 IIPUMECHEHHE
3. VYpasuenue bepHyiu u ero npuMeHeHue
4. CrnocoObl OMCaHMs ABUKEHUS XKUAKOCTH
5. Pexumbl TeUeHUs KUIKOCTH.
6. T'mppomexaHnyeckoe mnojoodue.
7. PaBHOMepHOE M HEpaBHOMEPHOE JABMIKEHHE )KUAKOCTH B OTKPBITHIX pycliax.
2.1.2 Ilpumepsl TECTOB
1. Kakue yacTHIBl XKHIKOCTH HCIBITBIBAIOT HAWOOJBIICE HANPSDKEHWE CHKATHS OT AEHCTBUS THAPOCTATHIECKOTO
JTABJICHUS?
a) HaxOISIIMecs Ha JTHE pe3epByapa
b) Haxomsmmecs Ha CBOOOTHON MOBEPXHOCTH
C) Haxozsumecs y O0KOBBIX CTEHOK pe3epByapa
d) HaxomsmMecs B IIEHTpE TSHKECTH pacCMaTpHBaEcMOro o0beMa XKHUIKOCTH
2. BriOepurte npaBHIbHBINA BAPHAHT yKa3aHHsI OBEPXHOCTHBIX CHIL
a) CHJIa TSDKECTH M CHIIa HHEPLUH
b) cuiIbl HHEPIUM U TOBEPXHOCTHBIE CHIIBI IaBJICHHS
C) TpaBHTAlMOHHBIE U KacaTeJIbHbIE K TOBEPXHOCTH CHIIBI TPCHHUS
d) HOpMasBHBIE U TOBEPXHOCTHBIE CHIIBI JABICHUS
3. Ilo xaxo#i popmye onpenensercs K0O3PHUIUEHT TEMIIEPATYPHOTO pacIIUPEHUs?
b=y b= b= BTy
g ¢ VAT Yovip VUAV-AT g V. AV-Ap
4. Kak ¢popmynupyercs 3akon [Tackans?
a) «BHemHee naBieHME, MPOM3BOAMMOE HA XHMIKOCTh, 3AKIIOYEHHYIO B 3aMKHYTOM COCYyZE, NEpeaaeTcs 3TOH
KHIKOCTBIO BO BCE CTOPOHBI 0€3 N3MEHEHUS»
b) «Teno, NOrpy>x€HHOE B )KUJIKOCTh, TEPSIET B CBOEM BECE CTOJIBKO, CKOJIBKO BECUT BBITECHEHHASI UM KHKOCTH)
c) «JlaBneHne B 7000 TOUYKE TMOKOSAIMIEHCS XHUIKOCTH IO BCEM HANPABICHUSAM OJMHAKOBO M HE 3aBHCHUT OT
OPHEHTALUH TUIOLIAJIKH, Ha KOTOPYIO OHO IEHCTBYET
5. Hanopnas 1uHUS OpU ABMXKEHUU PEAIbHON KUAKOCTH BAOJb MOTOKA ...
a) BCerjaa rmnagaer
b) ropuzoHTaNBEHA
C) TOAHUMAETCA U OIyCKaeTCs B 3aBUCMMOCTH OT BHJa TpyOOIIpoBoaa
d) Bcerma mogHUMAaeTCs
6. Ypasaenue bepHyimH 11 TOTOKA peaTbHOMN JKUAKOCTH MOKHO OTIPENICNIUTH 110 HATHYHIO . ..
a) OTIMYMH B HAMCAHUH HET

! [IpuBOASTCS TUIOBBIE BONPOCH! U 3a/aHust. OIEHOUHbIE CPEICTBA, MPEHA3HAUCHHBIE IS IPOBEACHUS ATTECTA[MOHHOTO
MEpONPUSATHS, XpaHITCS Ha Kadeape B JOCTATOYHOM JUIs MPOBEICHUSI OLEHOYHBIX MPOLEAYp KOJMYECTBE BapHUaHTOB.
OrneHOYHBIE CpPEACTBA MOJIECKAT aKTyalu3alud C y4eTOM pa3BUTHA HAayKH, OOpa3oBaHUs, KyJIbTypbl, SKOHOMHKH,
TEXHHUKH, TEXHOJIOTUH U COLManbHOM cdepbl. OTBETCTBEHHOCTh 33 HEPACTIPOCTPAHCHUE COICPIKAHUS OLIEHOYHBIX CPE/ICTB
cpean oOyJaroNXxcsi yHUBEPCUTETa HECYT 3aBEAYIOIINH Kaeapoi 1 MpernoaaBaTeib — pa3padOTINK OIIEHOYHBIX CPEACTB.




b)
¢)
d)

a)
b)
¢)

a)
b)

©)

MOTEPHb HAIopa 1o JJIMHE 1 MECTHBIX ITOTEPHb
CpelHEN CKOPOCTH U MAaKCUMaJIbHOW CKOPOCTH
KOPPEKTHBA CKOPOCTH Ol ¥ ITOTEPh HATopa

Juis nuHaMITdecKy mofo0HBIX cHcTeM MacmTad K03 GUIMeHToB ruapasiamdeckoro Tperus A u [lle3u C paBHEI ...
Macmtady Cui ar

MacmTaby cKopocTeH ay

Macitaly JUIH a,

1 (enunwuIe)

Iotepu HamoOpa MO AITHHE IPU TYPOYJICHTHOM PEXKHME B 00JIACTH THIPABIMUYCCKH IIIAIKUX TPYO
MIPOTIOPIIMOHATIBFHEI CKOPOCTH B (BO) ... (CTEIICHN).

crerienu 1,75

2-i cTeneHu

1,75 ...2,0

1-#i cTenenn

JIJIst IPaKTHYECKOro ONpPENENICHUSI MECTHBIX IOTEPh HAa PE3KOE PACIIMPEHHE TP BEIYUCIEHHH UX 110 (hopMyIie
Bopaa He HCIoNB3yIOT TakoH MoKa3aTelhb KakK ...

JaMeTp TpyOoITpoBoAa 10 PaCIIUPEHHS

JraMeTp TpyOoIIpoBoa Mocie pacupeHNs

JUINHA BOJIOBOPOTHOM 30HBI

pacxoa KUAKOCTH

10.

a)
b)
¢)
d)

11.

12.

a)
b)

c)

13.

a)
b)
c)
d)

14.

a)
b)
c)
d)

15.

a)
b)

c)

OCHOBHOH OCOOCHHOCTBIO THIPABIMYECKOIO pacyeTa TpyOOIpPOBOJOB C IIOCIEAOBATENbHBIM COEAUHEHHEM
Y4acTKOB SIBJISIETCS TO, UTO ...

pacxojl ¥ OTEepH Haropa Ha BCEX yJacTKaxX OJMHAKOBHI;

pacxonbl Ha yJacTKax CyMMHUPYIOTCS, a TOTEPU Ha Y9acTKaX OJMHAKOBBI,

pacxon ¥ MOTEpH HAIopa Ha BCEX yIaCTKaxX CyMMHUPYIOTCS;

pacxoJl Ha yyacTKax OAMHAKOB, a IOTEPU Ha y4aCTKaX CyMMHPYIOTCS

OmnpeneneHye TMaMeTpoB TPYO y4acTKOB MarkCTpalv MPH pacueTe pa3BETBICHHOTI0 TyITMKOBOro TpyOopoBoia
BBITIOJIHSIOTCS CJITYIOLIMM 00pa3oM:

JIMaMETPBI BEIOUPAIOTCS MAKCUMAIBbHO BO3MOKHBIMHU ISl yMEHBIICHUSI TOTEPh HAIIOpa B TPyOOIPOBOAHON CETH
JTUaMETPBI OIPEACTIAIOTCS B 3aBUCHIMOCTH OT PAacXo/1a IMyTeM 3aJaHusI SKOHOMHYECKONH CKOPOCTH, TIPU KOTOPOH
00111ast CTOMMOCTB BCEX COOPY’KEHHH M PACXO0JI0B Ha MX 3KCILTyaTanuio OyJIeT MHHIMAJIbHOH

JIMaMETPBHI YIaCTKOB MPUHUMAIOTCS OAWHAKOBBIMH U ONPEEIISIOTCS IyTEM 3alaHNsl 5KOHOMUIECKOH CKOPOCTH,
IIPY KOTOPOMH 00IIIast CTOMMOCTB BCEX COOPY)KEHHH M PACX0JJ0B HA MX SKCIUTyaTalUI0 OyAeT MUHUMAIIbHOM
JIMaMeTpPBI BEIOMPAIOTCS MUHIMAJIEHO BO3MOXHBIMU JUISl YMEHBIICHHSI CTOUMOCTH TPYOOIIPOBOTHOI ceTn

K MammHam TpeHust OTHOCUTCA ClIeAyIOIIas Ipymnna JMHAMUYECKUX MAalIH
LEHTPOOEKHBIE U OCEBBIE HACOCHI

BEHTUJISITOPBI U KOMIIPECCOPBI

BHUXPEBBIE HACOCHL

Hacoc, B KOTOPOM >KHAKOCTH ITEpEMeEIIaeTcs Mo IeHCTBIEM IIEHTPOOEKHBIX CHII, Ha3bIBACTCS
JIOTIACTHOM EHTPOOESKHBIN HACOC;

JIONACTHOM 0ceBOI HAacOC;

MTOPITHEBOW HACOC MEHTPOOESKHOTO NEHCTBUS;

i hepeHnnanbHbIA HEHTPOOEKHBIH HacoC.

B MOBOPOTHO-JIOIMMACTHBIX HACOCAX MMOBOPOTOM JIonacTei PerynmpyeTca

PEXKUM ABUIKCHUA KUJIKOCTHU HAa BBIXOAC M3 HACOCA,
CKOPOCTb BpallCHUsA HOHaCTeﬁ;

HampaBJICHUE NTOAAYH KXUAKOCTH,

noJgavda )XUIKOCTH.

[Haiite onpeneneHyue ruipoMaliuHbl.

YCTPONCTBO AJIS CO3AAHUS TTOTOKA KUKOCTH;

YCTPOMUCTBO JUTA IPHBOAA MEXAaHU3MOB;B) yCTPOHCTBO, IPeoOpa3yoIlee MEXaHUIECKYIO SHEPIHIO B SHEPTUIO
IIOTOKA XKUAKOCTH,

YCTpOicTBO, MpeoOpasyroliee MEXaHHUECKYI0 SHEPTUIO B SHEPTHIO MOTOKA JKUIKOCTH U HA000POT (SHEPTHUIO
MIOTOKA )KUAKOCTH B MEXaHUIECKYIO SHEPTHIO).

2.2 Tunosble 3a1aHNUA 1JI51 OEHKH HABBIKOBOI0 00pa30BaTEJbLHOIO pe3y/a1bTaTa




Kona u nammeHnoBanue
MHIUKATOpa TOCTHKEHUS
KOMITETEHIIHN

O0pa3oBaTeNbHBIN Pe3yIbTaT

OIIK-1.9 JTaer onucanue
TEXHOJOTHYECKHUM IpolieccaM
Ha OCHOBE 3HAHHM O TEUCHUU
JKUJIKOCTH

OOy4JarOLIHIACS yMEeT:
HCIIOJIB30BaTh OCHOBHBIC TOHSTHS, 3aKOHBI ¥ METOIBl MEXaHHKH YXHMIKOCTH U OCHOBBI
THAPOTIPUBOJIA TSI OMTHCAHMS TEXHOJIOTHIECKUX TIPOIIECCOB

2.2.3 llpumepnl 3agaHuil — -
[TocTpouTh HSMIOPBI M30BITOYHOTO THAPOCTATHUECKOTO IaBJICHUS BOJBI HA CTEHKU
IUIOTUHBI JIOM@HOTO OYepTaHWs, H300pakeHHOH Ha pucyHke. OINpenenuTs CHIIBI
JTaBJICHUS Ha 1 METp MMPHUHBI BEPTUKATHFHON U HAKJIIOHHOM YacTel TUIOTUHBI U TOYKH UX
MPUIOXKEHUs, eciiu riyOuHa Boabl h = 7 M, BbICOTa BEPTHUKAIbHOW 4YacTu cTeHbl AB
hag = 4 M; yron nakiona crensl BC k ropuszonty 30°.

U3 oTkpeITOrO pe3epByapa, B KOTOPOM MOICPKUBACTCS MOCTOSHHBIA YPOBEHB, IO CTABHOMY TpyOOIpOBOIY
(3xBHBaJICHTHAS IIepoxoBaTocTh A = 0,1 MM), cocrosimas u3 Tpyo “a
pasHoro nuamerpa d v pa3nuuHoit gmuel [ (d; = 50 mm, [, =5 L L
M, d> =100 mm, [, = 2,5 M, ds = 75 MM, [; = 3 M) BbITEKaeT B - — —
atMocdepy Boaa, pacxon kotopoit Q = 10 n/c, Temmeparypa ¢ =
60°C (puc.1).

Tpebyetcst: 1. OnpeaenuTs CKOPOCTH ABUXKEHUS BOABI U MOTEPU

Haropa (TI0 IJIMHE ¥ MECTHBIE) Ha KaXJIOM yJacTKe TpyOoIpoBoaa; 5 Py
2. YcTaHOBUTH BEIMYMHY Hanopa H B pe3epByape; - —=_= | —%Z
3. ITocTpoHTh HATIOPHYIO U MbE30METPUUECKYIO JTMHUH. L 1, N

puc. 1
OnpenenuTts TuaMeTp TPyOOIpPOBOAA IS mojgauu 15 ji/c BOABI OT BOJOHANIOPHOM OanrHu B no mpeanpusitus A
(puc. 2) mpu amure Tpybompooma / = 1000 M, oTmMeTke ypoBHS BoAwl B OammHe Hz = 32 M, T€0oae3ndecKoi
OTMETKE B KOHIIE TpyOompoBoaa z, = 2 M u cBoOoHOM Harope H., = 12 M, ecnu TpyOBsI:
a) CTaJbHbBIC;
0) MOJIMATHIICHOBEIE;
B) acOCCTOIICMEHTHEIC.

Puc. 2

LlenTpobeKHBIN HACOC, XapaKTEPUCTUKA KOTOPOTO ONUCHIBAETCS ypaBHenueM H = H, - k-0, HarHETAEeT KUAKOCT
B TpyGompoBoj, TpeOyeMmblil HAmop Ui KOTOpPOro ompeaensiercs mo ¢opmyne H.,, = H. + S-Q° (H. -
reoMeTpHYecKasi BBICOTA ITOAAaYH KHUIKOCTH; S - KOA((PHUIMEHT COMPOTHUBICHUS TPYOOIIPOBOIA).

TpeOyercst:

Onpenenurs nojady Hacoca M ero Hanop, ecid Hy = 20 m, H, = 10 m, k= 1,25 -10* Emu S =154 -10° .

YcTaHOBUTH, KaK U3MEHSTCS HAIOP U MOjaya, eciy K 3aJJaHHOMY HacoCy IMPHUCOEAMHUTD IPYTOld HACOC TAaKOH ke
MapKH CHauana IoCIe0BaTeNIbHO, a 3aTeM MapaluIeibHo.
l'uapaBngeckoe pene BpeMeHH, CIyXamiee I BKIIOYCHHWS M BBIKIIOYCHHS Pa3IHNYHBIX YCTPOICTB depes

(UKCHpOBaHHBIC WHTEPBAIbl BPEMEHH, COCTOMT W3 LWJIMHIAPA, B KOTOPOM IIOMELIEH IOPIICHb IUAMETPOM
D; = 80 mm, co TOKOM-TONKaTENEM qUaMeTpoM D; = 40 mm.

HunuHap TpUCOEAMHEH K €eMKOCTH C TIOCTOSIHHBIM ypoBHeM xuakoctu Hy, = 0,9 m. Tlox aeiictBuem naBieHus,
MEPEAIONIETOCsT U3 €MKOCTH B IPaBYIO MOJOCTh LWIMHAPA, MOPIIEHb NEePEMEINaeTCsl, BBITECHS KHUIKOCTh H3
JICBOU TIOJIOCTH B TY JK€ €MKOCTh uepe3 TpyOky nmuamerpoM d = 10 MM (puc. 3).

TpebyeTtcs:

Berunciauts Bpemst 7' cpabaTbiBaHHs pejie, ONpeaesieMoe epeMellieHneM MopIuHs Ha paccrosuue S = 100 mm u3
HA4aJIbHOTO MOJIOXKEHM J0 YIIOopa B TOpell WINHApA.

JIBrXeHHUE MOPIIHS CYUTATh PABHOMEPHBIM Ha BCEM ITyTH, IPEHEOperas He3HAUNTEIbHBIM BPEMEHEM €TO Pa3roHa.




B TpyOke y4MTBIBaTH TOJILKO MECTHBIE [OTEPU HAIOPa, CUMTAs PEXKUM

JBIDKCHUS. KHIKOCTH TypOyJieHTHbIM. Ko3(h@uUueHT compoTuBieHus
komeHa (x = [I,5 wm gpoccems Ha TpyOke (g = 22.
VYTedkaMH W TpEeHHEM B IWIMHAPE, a TaKXKe CKOPOCTHBIMH HallopaMu
KHKOCTH B €T0 MOJIOCTSX MpeHeOpeyb.

OIIK-1.9 Jaer onmcanne | OOyJaroUIHiAcs BIaJCeT:

TEXHOJIOTHYECKAM  TIPOIeCcaM | HaBBIKAMH MPUMEHEHUSI OCHOBHBIX ITOHATHI, 3aKOHOB M METOJJOB MEXaHUKHU JKUIKOCTH
Ha OCHOBE 3HAHUW O TEUEHUM | U OCHOBBI TUAPONPUBOJA AJISI OMMCAHUS TEXHOIOTUYECKUX MPOIIECCOB

JKHJIKOCTH

2.2.2 Ilpumeps! 3aJaHUI

Keiic — 3apanmne 1.

Iloozaoaua 1
1 p-n
.
]
B 1 Po ; "
[
h
B d
L]
Puc.1

MaHOMETp Ha TOBEPXHOCTH 3aKPLITOTO COCY/A, HAMOJHEHHOTO BOAOM MIOTHOCTRIO p = 1000 kr/mM® mokasbiBaeT
napienue py = 0,06 xkrc/cm®. Ha riry6une h = 1,4 M K coCyy IIPUCOEIMHEH TILE30METP C aTMOCHEPHBIM TABIECHUEM Pary =
10° Ia Ha cBOGOMHON MOBEPXHOCTH. YCKOpPEHHE CBOOOJHOIO MafeHMs MPUHATH paBHBEIM 10 M/c’. Dmopa W30BITOYHOTO
JTABJICHU HA TUIOCKYIO BEPTHKAIBHYIO cTeHKY BC umeer BUI:

a) &
¢ \
b) -




c)

I.

1

]

i

d) B

Iloozaoaua 2

MaHOMETp Ha MOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJIHEHHOTO BOOH MIIOTHOCTBIO p = 1000 Kr/mM’ mokasbiBaeT
napienue py = 0,06 xkrc/cm®. Ha rmy6mne h = 1,4 M K coCyly HPHCOEIMHEH MBE3OMETP C aTMOC(EPHBIM IaBIECHHEM
Pam = 10° I1a Ha cBOOOAHOM HOBEPXHOCTH. Y CKOPEHHE CBOOOIHOIO IaIeHKs IPUHATH PaBHEIM 10 M/c?.

AbcomoTHOE naBieHue B Touke A (puc. 1) cocraBinsier MIIa. OTBeT BBECTH C TOUHOCTBIO JI0
COTBIX.

Iloozaoaua 3

MaHOMETp Ha IIOBEPXHOCTH 3aKPHITOTO COCY/A, HAMOIHEHHOTO BOJAOH MIOTHOCTBIO p = 1000 Kr/M’ MoKa3bIBaeT
napienue py = 0,06 krc/cm’. Ha rmy6ume h = 1,4 M K coCyly HPHCOEIMHEH MBE3OMETP C aTMOC(EPHBIM IaBIECHHEM
Parw = 10° Tla Ha cBOGOHOMN MOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO Ma IeHHs IPUHATE paBHbIM 10 M/c,

Beicora noxnsTHs Boxsl hp B mbe3omerpe (puc. 1) cocrtasisier M. OTBET BBECTH C TOYHOCTBIO J0
LIEJIOTO YHca.

Keiic — 3aganue 2.

Iloozaoaua 1

Puc 2.

[epenag ypoBHeii B mbe3oMeTpax 110 cyxenus (D, = 0,1 m) u B y3koii ropnoune (D, = 0,05 M) B TpyOe Kpyriaoro
CEeueHUs], B KOTOPOil ycraHoBIeH Bogomep Bentypu, coctasmsier 0,4 M. YckopeHHe CBOOOAHOTO NMaAEHHS IPUHATH PABHBIM
10 M/c?, © = 3,14. [Ipu BX0z€ B y3KyIO TOPJIOBUHY BOIOMEPA, IIPUBEAEHHOTO HA PUC. 2,

a) qacThb HOTeHHHaHBHOﬁ OHEPIruH NOTOKA XUAKOCTHU NEPEXOAUT B KHHETUICCKYIO;
b) YacTh KUHETHIECKOU OHCPIruU MOTOKA XUAKOCTHU NEPEXOAUT B IOTCHIUAIBbHYIO;
C) MCXaHUYCCKasl DOHEPIUus MOTOKA ) KUJAKOCTU CYHICCTBEHHO BO3PACTACT;

d) HC MPOUCXOAUT U3MCHCHUA MEXaHHYCCKOMN OHCPIvU NNOTOKA KUJIKOCTH.




Iloozaoaua 2

[epenan ypoBHeii B mbe3oMeTpax 10 cyxxerus (D, = 0,1 m) u B y3koii ropmosune (D, = 0,05 M) B TpyOe Kpyriaoro
CeUeHus, B KOTOPOil ycraHoBIeH Bogomep Bentypu, coctasisier 0,4 M. YckopeHHe CBOOOAHOTO MaAeHHs IPUHATH PaBHBIM
10 M/c?, © = 3,14. Ha puc. 2 HOCTENEHHOE PACIIMPEHHE HA3hIBAETCS. ..

(Hamucatb OTBET)

Iloozaoaua 3

[epenan ypoBHeii B mbe3ometpax 1o cyxeHus (D, = 0,1 M) u B y3koii ropmoure (D, = 0,05 M) B TpyOe Kpyrioro
CeUeHNs, B KOTOPOil ycraHoBieH Bogomep Bentypu, coctasmsier 0,4 M. YckopeHHe CBOOOAHOTO MaACHHUS IPUHATH PABHBIM
10 m/c?, © = 3,14. Haiitn pacxo/1 )HIKOCTH B TPyOeE, OTBET 3aMMCATh B JI/C, ¢ TOYHOCTHEO JI0 JIECATHIX.

Keiic — 3apanue 3.

Iloozaoaua 1

Puc. 3

Hacoc npoussogutensHocthio O = 0,03 m/c® 3a0upaer Boxy u3 OacceiiHa. J{iMHa BcachlBaromel TpyObl Hacoca
[=10m, muamerp TpyObl d = 200 MM, HaBICHHE HA BXOJE B HACOC Puu = 0,06 MIla. TpyOonpoBoa COMEPKUT IPUESMHBIN
knanad ¢ ceTKod (& = 6) u omHO cBapHOE KONEHO (Ewon = 2). Koadunment conporusnenus A = 0,02. Yckopenne
cBOGOIHOTO MaJcHHs IPHHATE paBHbIM 10 M/c?, = 3,14, mnotHOCTE Boasl 1000 kr/m’.

B ceueHMM mNpHBEACHHOr0 Ha pHC. 3 TPYOONPOBOJAA, PACIONIOKEHHOM HEMOCPEACTBEHHO Mepel HacoCOoM,
JIaBIICHHUE:

a) MEHBIIEe aTMOC(EPHOTO;

b) Oompme atMochepHOTO;

¢) paBHO aTMOC(EpPHOrO;

d) pasHo 0.

Iloozaoaua 2

Hacoc npomssomutensHocThio O = 0,03 M/c® 3a6upaeT Boxy m3 Gaccelina. [MHa BeackBaromel TpyObI Hacoca
[=10M, nnametp TpyObI d = 200 MM, JaBiIeHHE HA BXOJE B HAacoC p.ux = 0,06 MIla. TpyOGonpoBox copep HUT IMpHEMHBIH
KiamnaH ¢ ceTko (& = 6) u oxHO cBapHOE KOJNCHO (Ewon = 2). Koadunment conporusnenus A = 0,02. Yckopenne
CBOOOJHOrO HafieHHs IPMHATH paBHBIM 10 M/c?, T = 3,14, mnotHocTs Boasl 1000 kr/v’.

Hacoc, npencraBneHHslil Ha puc. 3, IOAHUMAET XKHUJIKOCTb U3 pe3epByapa 3a CUeT BO BCACBIBAIOLIEM
natpyOke. BriucaTh npaBuiIbHBIN OTBET.

Iloozaoaua 3

Hacoc npomssomutensHocThio O = 0,03 M/c’ 3a0upaeT Boxy m3 Gaccelina. JIMHa BeachBarommel TpyObI Hacoca
[=10Mm, muametp TpyOsl d = 200 MM, HaBIeHHE Ha BXOIE B HACOC Peu = 0,06 MIla. TpyOonpoBoa comep T mpreMHBIH
KianaH ¢ ceTkoi (&x = 6) ¥ omHO cBapHOE KOJNEHO (Ewon = 2). Koaduument conporusnenns A = 0,02. Yckopenne
CBOOOTHOTO TaJICHHS MIPUHATH paBHBIM 10 M/c?, = 3,14, nnotHocTs Boabl 1000 kr/m>.

JlomycTumasi BBICOTa yCTaHOBKH Hacoca Hajl ypOBHEM BOJIbI B OacceliHe paBHa M. OTBeT BBECTH C
TOYHOCTBIO /10 JIECSTHIX.




2.3. IlepeyeHb BONPOCOB sl MOATOTOBKH 00y4AIOUIUXCH K IPOMEKYTOYHOH aTTecTalun

l. OcHoBHBIE (PU3NICCKUE CBOMCTBA JKUIKOCTEH. CKUMAEMOCTh KUIKOCTH. BSI3KOCTH U

BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. ['mapocraTrueckoe JaBleHHE U €T0 CBOMCTBA.
3. OcHOBHOE ypaBHEHHUE TUJPOCTATUKHU U €0 TEOMETPUUECKUN U DHEPTETUIECKUIN CMBICIT.
4, AOcomoTHOE, W30BITOYHOE W BaKyyMMETpUYECKOe JaBicHHE. [Ihe3oMeTpudecKuid,

TUAPOCTATUYECKUN HAIIOP.
5. Monenb uaeanbHOW (HEBSI3KOM) KUAKOCTH. AOCONIOTHBIA M OTHOCHTENIBHBIA TTOKOM

(paBHOBECHE) KUAKUX CPE/I.

6. Cuita 1aBieHuUs KUAKOCTH Ha TUIOCKHUE MOBEPXHOCTH.

7. Cua naBieHus )KUIKOCTH Ha KPUBOJIMHEWHbBIEC TOBEPXHOCTH.

8. Hansognoe mnaBanue Ten. OCTOMYUBOCTD IJIABAIOIINX TEN, ICHTP AaBICHUS.

0. [TonsiTue 00 yCTaHOBUBIIEMCSI M HEYCTAaHOBHBIIEMCS JBUKCHHH XUAKOCTU. JIMHUSA

TOKa M 3JIEMEHTapHAasl CTPyMKa.

10. [ToToKM )KMAKOCTH, PACXOM M CPEIHSS CKOPOCTh MOTOKA.

11.  YpaBHeHue Hepa3pbIBHOCTH HECKUMAEMOU KUAKOCTH.

12. YpaBHenue bepHymnu nis uaeanbHON KUAKOCTH.

13.  VYpaBHenue bepHysmim 11 BA3KOM KHIKOCTH.

14. I'eomeTpuyecknii M DSHEPreTUYECKUH CMBICT YypaBHEHUs bepHymnm nius peanbHOR
KUJKOCTH.

15.  TloHsATHEe O paBHOMEPHOM W HEPaBHOMEPHOM [JBM)KEHHUSX HAIMOPHOM U OE3HAIIOPHOM

JIBUOKEHUSAX HKUJKOCTH.
16. I'mapaBauyeckue COTIPOTHBJICHHUSI. I'mppaBnuueckue 3JIEMEHTHI MMOTOKA.

['uapaBnuyecKuil yKIOH.

17.  OcHOBHOE ypaBHEHHE PaBHOMEPHOTO JBUKEHUS JKUIKOCTH.

18.  Pexxumsbl nBukeHus xuakoctd. Kputuueckoe uncno PeliHonbca.

19. [TogoOue ruapoMexaHNIECKUX TPOIECCOB.

20.  Pacxopn u cpeaHss CKOPOCTb JJaMMHApHOTO NnoToka. Pacnpenenenue ckopocreil. [lotepu

Haropa Ha TPeHUE MPH JJAMHUHAPHOM PEXUME.
21.  PacnpeneneHue CKOpOCTEM M MOTEPHU HANOpa IO JJIUHE MPU TYpPOYJIEHTHOM pEXHUME B

TUAPABIMYECKH TTAAKUX TPpyOax.

22.  Ilorepu Hamopa Ha TpeHUE NPU TyPOYIEHTHOM PEKUME C YUETOM LIEPOXOBATOCTH.
23.  Beruucnenue ko3¢ ounmenra Japcu.
24.  MecTHble TUAPABINYECKHE CONPOTUBIICHUS.

25.  VYpasuenue lle3u. Koapdpunuent Lle3u.



26.

HcrteueHnue KHUIKOCTHU U3 OTBCpCTI/Iﬁ M HaCaaoK IMPU MOCTOSSHHOM HAaIT0pE€.

27. Hcreuenne KUAKOCTH U3 OTBEPCTHI IPU IEPEMEHHOM HaIope.

28.  JIBwKeHHe OKMIKOCTH B HANOPHBIX TPyOONpOBOJaX IpU  IOCIEAOBATEIbHOM
COCIMHEHUH.

29.  JIBWKEHUE )KUJIKOCTH B HAIIOPHBIX TPyOOIIPOBOJaX MpH MapajlieIbHOM COEANHEHNN.

30.  Pacuer cudoHna.

31.  Pacuert KojbLI€EBOTO TPYOOIIPOBOJA.

32.  HeycraHoBuBIIEECS ABMKEHUE )KUJIKOCTH, THAPABINYECKUN yaap.

33.  Pa0oTa ruapaBiInuecKoro TapaHa.

34. Knaccudukanust HacocoB. Y CTpOHCTBO, TPUHITUI ACHCTBHUS IIEHTPOOEKHOTO HACOCA.

35. Pacuet BbICOTBI BCaCbIBaHUs.

36.  OcHOBBI MOJIOOUS JIOTIACTHBIX HACOCOB.

37.  Ilepecuer pabouux XapaKTEPUCTUK JIOMACTHBIX HACOCOB HA JPYTOe YUCIO 000POTOB.

38. [TapannensHas paboTa HaCOCOB.

39.  IlocnenoarenbHas paboTa HACOCOB.

40. Hacocel 00BeMHOro JCWCTBUS, KJIAacCU(PUKAIMA, NPUHIUN JEHCTBUA U UX
XapaKTePUCTHUKHU.

41. PoTtopHbIe rupoMaIIvHBbL.

42.  IlmacTuHYATHIC THAPOMAIINHEI (IIHOEPHBIE).

43.  IllecTepeHHbIE HACOCHI.

44.  IlopuiHeBble THIPOMAIINHBI.

45. OCHOBHBIE IOHATHS U ONIPEIEIICHNS, IPUHIINAI JEHCTBHS THIPOIIPUBOOB.

46.  T'uaponpuBOx APOCCENBHOTO PEryJMpOBaHUs C IOCIEA0BATEIbHBIM COEAMHEHHEM
JPOCCEI.

47.  I'maponpuBOJ  JPOCCEIBHOTO PETYJIHPOBaHMS C HApajuIeIbHBIM  COEJUHEHHEM
Jpoccesl.

48.  T'uppoanmaparypa ruApONpPHBOIOB.

49.  Tunpopacnpenenuteny, kiaccupukanus. [uapoapoccenn u - Japocceinupyrolye
THJIPOPaCcpPEeIIUTENH.

50.  TI'mppaBnmueckue knamaHel. THIIBI KIIAITAHOB: IIEPEIMBHOM, NPEIOXPAHUTEIBHBIN,

peHYKHHOHHBIﬁ. Teuenus B Hux. Pacuer TUAPOKJIAIIaHOB.



3. Meroanyeckue MaTepuaJibl, ONpee/siiolue NpoueaIypy 1 KpuTepuy OleHUBAHUA
c()OpMHPOBAHHOCTH KOMIIeTeHIMIi IPU NMPOBeIeHUH TPOMEKYTOYHOI aTTecTallnu

Kpurepun ¢popMupoBaHusi 011eHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBbIX 3a1aHUM

- OLICHKA «OTJIMYHO» BBICTABISECTCS 00YYaAIOIIEMYyCsl, €CII KOJIMYECTBO NMPAaBHIBHBIX OTBETOB
Ha Borpocsl cocTaisieT 100 — 90% ot obmero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «XOPOII0» BBICTABISIETCS O0YYaIOMIEMYCsl, €CIIM KOJIMYECTBO NMPABMIBHBIX OTBETOB
Ha BONPOCHl — 89 — 76% oT 0011ero 06bEMa 3aJaHHBIX BOTIPOCOB;

- OIEHKa «YIOBJIETBOPHMTEJBHO» BBICTABISACTCS OOYYAIOUIEMYCs, €CIH KOJIUYECTBO
MPaBUJILHBIX OTBETOB Ha TECTOBBIE BOMPOCH —75—60 % oT 0011ero o0bEéMa 3a/1aHHBIX BOTIPOCOB;

- OIICHKAa «HEYIOBJIETBOPHTEJIBHO» BBICTABISACTCS OOYYAIOIIEMYyCs, €CJIM KOJUYECTBO
IIPaBWIBHBIX OTBETOB — MeHee 60% oT 0011ero o0bEmMa 3a1aHHBIX BOIIPOCOB.

Kpurepun (popMupoBaHusi 011eHOK N0 Pe3y/1bTATAM BbINOJTHEHUS 3a1aHU I

«OTIMYHO/32a4TE€H0» — CTaBUTCS 3a pabOTy, BBINIOJIHEHHYIO TOJHOCTHIO 0€3 OmuOOoK |
HEJIOYETOB.

«Xopo1o/3a4TeH0» — CTaBUTCS 32 PabOTy, BBHIITOJIHEHHYIO MOJIHOCTHIO, HO TIPYU HAJIMYHMH B HEU
He OoJiee 0/IHOM HerpyOOl ONMIMOKK M OJTHOTO HEJ0YeTa, He 0oJiee TPeX HEeI0UETOB.

«Y10BJIETBOPUTEILHO/3aYTEHO» — CTaBUTCS 3a paboTy, ecnu OOydaromMiicsi MPaBHIBHO
BBITIOJIHWJI HE MeHee 2/3 Bcel paboThl WM MONMYCTHJI He Oojiee OaHOM rpy0oil OmMOKH W JBYX
HEJ0YETOB, He OoJiee ofHON TpyOoil M ogHOM HerpyOoil ommbOku, He Oojiee TpeX HEerpyObIX OMMUOOK,
OJTHOW HEerpyOO# OMIMOKY M IBYX HEJIOYECTOB.

«HeynoBJIeTBOPUTE/ILHO/HE 3a4YT€HO» — CTaBUTCS 3a pPabOTy, €CIAM YUCIO OHIHMOOK U
HEJIOUETOB MPEBBICUIIO HOPMY JUTSI OLICHKH «YIOBJICTBOPUTEIBHOY» VI MPABUILHO BBITOJIHEHO MEHEE
2/3 Bceii pabOTHI.

Kpurtepun ¢popMupoBaHus OLIEHOK 110 324€Ty
«3auTeHo» — oOyyarouuiics mpruodpes1 HeoOX0AMMbIE YMEHUS M HAaBBIKH, TPOAEMOHCTPHPOBAT
HaBBIK MPAKTHYECKOTO MPUMEHEHHS TIOJTYYeHHBIX 3HAHHUH, HE JOMYCTHII JIOTUYECKUX U (PaKTHIECKUX
OLIMOOK MJIM HE3HAYUTEIbHbIE OINOKH U HETOYHOCTH.
«He 3auteHo» — oOydJaromuiics JeMOHCTPUPYET (parMeHTapHbIe 3HAHHUS M3y4aeMoOro Kypca,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS U HaBBIKH, JOIMYLICHbI CYIIECTBEHHbIE WIN I'pyOble OLIHMOKH.

Buowl owubox:

- epybvie OWUbOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPABUN, HOPM, HE3HAHUE NPUEMOS PEeUeHUs]
3a0au; owuOKU, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCII08USL NPEOTONCEHHO20 3A0AHUSL.

- HezpyObie OWUOKU: HeMOUYHOCMU HOPMYIUPOBOK, onpedeneHUll;, HePAYUOHATbHbIL 8bLOOD X00a
peuieHus.

- Heoouemvl. HEpaAYUOHAIbHbIE NPUEMbl GbINOJIHEHUs 3A0aHUSA, OMOEeNbHble NOCPEeUHOCMU 8
Gdopmynuposke 6b160008,; HeOpeI’CHOE BLINOTHEHUE 3A0AHUSL.



