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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

Tunosbie KOHTPOJIBHBIE 3aJAHUS WIM UHBIE MaTepUalbl Ul OLICHKU 3HAHWM, YMEHUM, HABBIKOB
U (WJIM) OTIBITA ICATEIILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.
Meroauueckue MaTepualbl, ONPEIHEIAIOIE MNPOLEAYPY H  KPUTEPUM  OLICHMBAHUSA
c(OPMHPOBAHHOCTH KOMITETCHIIUI MPU MPOBEJCHUN IPOMEKYTOYHON aTTEeCTALINH.



1. IllogacHHTEeABHAS 3allIHCKa

L[eﬂb HpOMe)KyTO'—IHOﬁ arrecrtaiuu — OLCHUMBAHHC IIPOMCIKYTOUHBIX H OKOHYATCIBbHBIX
pe3yIbTaTOB OOYYEHUsI [0 JHUCIMILIMHE, 00SCIICUNBAIOIINX JOCTIKCHUE TUIAHUPYEMBIX PE3yJIbTaToB
OCBOCHHS 00Pa30BaTEILHON MTPOTPAMMBI.

DopMbl IPOMEKYTOUHOM arTecTanuu: sauem (5 cemecmp)

[lepeuens KoMNIeTeHIUN, GOPMUPYEMBIX B IPOIIECCE OCBOCHUS JTUCITUILIAHBI

Ko 1 HauMeHOBaHHE KOMIIETCHIIUH Ko nuankaTopa JOCTIKEHHS KOMIIETCHINH
OIIK-1 Cnoco0eH cTaBUTh U pemiaTh OIIK-1.9 Taet onmicanue TEXHOJIOTHYECKUM IIpOIieccaM Ha OCHOBE
WH)KCHEPHBIE U HayYHO-TEXHHUUYECKHE 3HAHUH O TEYCHHUH KUAKOCTH

3amaud B cepe cBoei
npoQeCCUOHANTBHOM NEeSITEIBHOCTH U
HOBBIX MCKANCHUIIIIMHAPHBIX
HaHpaBHCHI/Iﬁ C HUCIIOJb30BaHUECM
€CTCCTBCHHOHAYYHBIX,
MaTEMaTUYECKUX U TEXHOJIOTUIECKUX
MoJenen

P€3yJII>TaTI>I O6y‘ICHI/I$I o JUCHUIINIMHE, COOTHECCHHBIC C INIAHUPYCMbIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IMporpaMmbl

Kon 1 HanmeHOBaHME HHANKATOpa Pe3ynbraTel 00y4eHuUs MO AUCIUITIIMHE OrieHOUHBIE
JOCTHXEHUSI KOMITCTEHIINN MaTepHaIIBI
(cemectp 5)
OIIK-1.9 Taer onucanue OOyJaroniuiics 3HaeT: Bompocer m. 2.1.1
TEXHOJIOTHYECKHM IIpolieccaM Ha OCHOBHBIC TTOHATHS, 3aKOHBI M MeTO/bI MexaHuku | Tecter 2.1.2
OCHOBE 3HaHHH O TEYEHUH KUAKOCTH JKUJIKOCTH ¥ OCHOBBI THIPOIIPHUBOJA JUISl OITUCAHUS

TCXHOJIOT'MYCCKUX MPOLCCCOB

OOy4aromuiics yMmeeT: 3amanus . 2.2.1
HCIIOJB30BAaTh OCHOBHBIE ITOHATHS, 3aKOHBI U
METOILI  MEXaHHKH  JKHIKOCTH W OCHOBEI
THJPONIPUBOJA JUISl OMHCAHHS TEXHOJOTHYECKUX
MPOLIECCOB

OO0yJaroniuiics BIaaeer: 3amanus . 2.2.2
HABBIKAMU TPUMCHEHHUS OCHOBHBIX IIOHSTHH,
3aKOHOB M METOJI0OB MEXAHUKH YKUIKOCTH U OCHOBBI
THIPOTPUBOJA [JISI OMHCAHUS TEXHOJOTHYCCKUX
MIPOIIECCOB

[TpomexyTouHast aTTecTanus (3a4eT) MPOBOAUTCS B OJHOM U3 ClleAyromuX Gopm:
1) cobecenoBanue;
2) BeinonHenue 3ananuit B OMOC yHuBepcurera.



2. Tunosble! KOHTPOJILHBIE 32JAHUS WIH HHbIE MATEPHAJIBI /151 OLEHKH 3HAHMI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH, XapAKTEPU3YIOIINX YPOBEHb
copMHpPOBAHHOCTH KOMIIETEH UM

2.1 TunoBble BOIIPOCHI (TeCTOBbIe 3a)IaHI/Iﬂ) AJIsi OHCHKHU 3HAHUEBOI' 0 OﬁpaSOBaTeﬂbHOFO

pe3yJbTara
Kox n HanmeHoBaHME OO0pa3oBaTenbHBINH Pe3yIbTaT
WHJIUKATOpa JOCTHKEHUS
KOMITETEHIINT
OIIK-1.9 Haer onucanue | OOydJarOUHIiCs 3HACT:
TEXHOJIOTMYECKHUM TIpOolieccaM Ha | OCHOBHBIE MOHSTHSI, 3aKOHBI M METOJIbl MEXaHWKH JKUAKOCTH U  OCHOBBI
OCHOBE 3HAaHMH O TEYEHUH | TMAPONPUBOJA AJIS ONMCAHUS TEXHOJIOTHUECKHX MPOLIECCOB
JKHJKOCTH
2.1.1 IlpumepnI BONIPOCOB
1. OcHOBHOE ypaBHEHHE IHAPOCTATHKHU U €TO IPIMEHEHHE.
2. OcHOBHOE ypaBHEHHE HEPa3pPHIBHOCTHU U €TO IPHMEHEHHUE
3. VYpasHenue bepHynm u ero npuMeHeHne
4. CnocoOsI OITCaHUS ABHKEHUS KHUIKOCTH
5. PexuMmbl TeueHHs )KUIKOCTH.
6. T'mapomexanmueckoe nopodue.
7. PaBHOMepHOE M HEpaBHOMEPHOE JABHKEHHUE )KUAKOCTU B OTKPBITHIX pyCIax.
2.1.2 IlpumephI TECTOB
1. Kakwue yacTUIbl XKUIKOCTH UCIIBITHIBAIOT HAMOOJbIIEE HANPSHKEHUE COKATHS OT JEHCTBHS T'MAPOCTATHYECKOTO
naBieHus?
a) HaxoJsIIuecs HA JHE pe3epByapa
b) Haxomsmecs Ha cBOGOAHOM MOBEPXHOCTH
C) Haxopsuecs y OOKOBBIX CTCHOK pe3epByapa
d) HaxoasIMecs B LIEHTPE TSHKECTH PacCMaTPUBAEMOro 00beMa KUIKOCTH
2. BpiGepure npaBuIbHBII BapUaHT YKa3aHHsI OBEPXHOCTHBIX CHIL
a) cuia TSOKECTH M CHJTa MHEePIIUH
D) cumbl HHEPIMK ¥ TTOBEPXHOCTHBIE CHIIBI ABICHHUS
C) TrpaBUTAIMOHHBIC M KACATEIbHBIC K MOBEPXHOCTH CHIIBI TPEHUSI
d) HOpMasbHbIE ¥ MOBEPXHOCTHBIE CHIIBI IABIICHUS
3. [Ilo xakoi#i popmyse onpenensercs KO3GPUIHUESHT TEMIIEPATYPHOTO pacIIUPEHUs?
AV AV \Y \
8 Py=5—— b By =——— © Bv=—— & B=F—
V-AT V.-Ap AV -AT AV -Ap
4. Kaxk ¢popmynupyercs 3akoH [lackamns?
a) «BHewHee naBieHHe, MPOU3BOJAMMOE Ha KHUAKOCTh, 3aKIIOUCHHYIO B 3aMKHYTOM COCYZAE, NepelaeTcsi ITOi
XKHKOCTBIO BO BCE CTOPOHBI 0€3 U3MEHEHHUS
b) «Texno, norpyxeHHOe B )KHUAKOCTh, TEPSAET B CBOEM BECE CTOJBKO, CKOJIbKO BECHT BHITECHEHHAS! MM KHUAKOCTHY
C) «/laBieHue B OOON TOYKE MOKOSIIEHCS JKUIKOCTH 10 BCEM HAMPABICHUSIM OJWHAKOBO M HE 3aBHCHT OT
OpPHUEHTALINH IOLIAJIKH, Ha KOTOPYIO OHO JIEHCTBYET»
5. HamnopHast TMHUS IPU ABMKEHUH PEasIbHOM KUIAKOCTH BJIOJb ITOTOKA ...
a) Bcerja magaer
b) ropusonransHa
C) MOJHUMAETCS U OMYCKAeTCs B 3aBHCHMOCTH OT BUIA TPYOONpoBoaa
d) Bcerma mogHHMaeTCst
6. VYpasuenue bepHyium Juis HOTOKa peaibHON KUIKOCTH MOXHO ONPEJIECIUTH 110 HAIMYHIO ...

! TIpuBoasATCSA TUIIOBBIE BONPOCH! U 3a1aHus. OUEHOUHbIE CPEICTBA, NIPEAHa3HAUEHHBIE IS IIPOBEACHHS aTTECTALMOHHOTO
MEPONIPUATHS, XpaHIATCS Ha Kadeape B JOCTATOYHOM JUIS MPOBEACHUS OICHOYHBIX MPOLEAYpP KOJIHYECTBE BApPHAHTOB.
O1eHOYHBIE CPEACTBA MOJICKAT aKTyaTU3aIMH C YIETOM Pa3BUTHS HAYKH, 00pa30BaHUs, KyIbTyphl, SKOHOMUKH, TEXHUKH,
TEXHOJIOTHI M connanbHOW cepbl. OTBETCTBEHHOCTh 32 HEPACIIPOCTPAHEHHE COACPIKAHUS OLEHOYHBIX CPEACTB CPEIH
00yJaromuxcst yHUBEPCUTETa HECYT 3aBeLy IOl Kadeapoii u npenogaBarens — pa3pabOTINK OIIEHOYHBIX CPEJICTB.




a)

c)
d)

a)
b)

c)

a)
b)

c)

OTJIWYUN B HAITMCAHUH HET

NOTEPhb HAIopa 1Mo JJIMHE U MECTHBIX IOTEPb
cpe,uHeﬁ CKOpOCTH U MaKCUMaJIbHOM CKOpOCTH
KOPPEKTUBA CKOPOCTHU OL U MOTEPHb HAaropa

Jnis tTuHaMUYecKH 1MOoI0OHBIX cucTeM MaciuTad koaddunreHToB ruapasiudeckoro tpeHus A u lllesu C paBHBI

MaciTady CHI af
MaciiTaby CKopocTei ay
Macurady JUIMH a

1 (emunwMIIC)

[ToTepu Hanopa mo AITHHE IpU TYPOYICHTHOM PEXHME B 00JIACTH THAPABIMYECKH TJIAAKUX TPYO
TIPOTIOPIIMOHATIBHEI CKOPOCTH B (BO) ... (CTEHCHN).

crernenu 1,75

2-1i cTeneHu

1,75...2,0

1-ii crenenu

J11s IpaKTHYECKOTO OIpPE/IeTICHUS] MECTHBIX TIOTEPh Ha PE3KOE PacIIMpEeHHe IIPH BBIYHUCICHUU HX 110 (opMyJie
Bopa He HCIoNB3yIOT TaKOM MOKa3aTeNb Kak ...

JraMeTp TpyOOnpoBoia 1O PaCIIMPEHUS

JraMeTp TPyOOIpoBoa MOCIe PACIIUPEHUS

JUINHA BOJOBOPOTHOM 30HBI

pacxon KUAKOCTH

10.

a)
b)
c)
d)

11.

a)
b)
c)
d)

12.

a)
b)
<)

13.

a)
b)
c)
d)

14.

a)
b)
c)
d)

15.

a)
b)

c)

OCHOBHOH OCOOECHHOCTBIO THAPABIMYIECKOTO pacueTa TPyOONpPOBOJOB C MOCICAOBATEIBHBIM COEANHEHHUEM
Y4YacTKOB SBJISIETCS TO, UTO ...

pacxoJl ¥ MOTEpU Haropa Ha BCEX y4acTKax OAMHAKOBBI;

pacxo/ipl Ha y4acTKaX CYMMHPYIOTCS, a IOTEpU HA y4acTKaX OJMHAKOBHI;

pacxoJl ¥ MOTEpU Haropa Ha BCEX y4acTKaX CYMMUPYIOTCS;

pacxoJl Ha yJacTKax OAMHAKOB, a TIOTEpH Ha y4acTKaX CyMMMPYIOTCS

OmpeneneHne qUaMeTpoB TPyO yHacTKOB MAaruCTpalIy IIPU pacyeTe pa3BeTBICHHOTO TYMHKOBOTO
TpyOOIIPOBOA BHITIOIHAIOTCS CIIEYIOIINM 00pa3oMm:

JMaMeTpPbl BEIOMPAIOTCSl MAKCHMAJILHO BO3MOKHBIMH JUIS YMEHBIIEHHS IOTEPh HAaropa B TpyOOIpOBOIHOM
cetn

JMaMETPhI OTIPEIEIIIFOTCS B 3aBUCHMOCTH OT pacxo/1a IyTeM 3aJaHusl SKOHOMHUUECKOH CKOPOCTH, TIPH KOTOPOI
00111251 CTOMMOCTB BCEX COOPYKEHHI M PACX0JI0B Ha UX IKCILTyaTaluio OyJ1eT MUHUMaJIbHON

JHaMEeTPhl YYaCTKOB MIPUHUMAIOTCS OJJUHAKOBBIMU M OTIPEACTIAIOTCS MyTEM 3a1aHUs] SKOHOMHUUECKOH CKOPOCTH,
IIPHU KOTOPOH 00I11ast CTOMMOCTB BCEX COOPY)KEHHUH U PacX0/I0B Ha MX 3KCIUTyaTalyio OyAeT MHHUMAJIbHON
JHaMeTPhl BEIONPAIOTCS MUHUMAJIBHO BO3MOXHBIMHU Il YMEHBIIEHHUSI CTOUMOCTH TPYOOIIPOBOTHOM CeTH

K mammuaam TPECHUA OTHOCUTCH CIICAYyrollasd rpymna JMHAMUYCCKUX MallluH
I_[CHTpO6C)KHBI€ 1 OCEBBIC HACOCHI

BCHTHUJIATOPBI U KOMIIPECCOPBIL

BUXPEBbBIC HACOCHI

Hacoc, B KOTOPOM *HAKOCTh IEpEMENaeTCst MO JeUCTBUEM LIEHTPOOSKHBIX CHJI, HA3bIBACTCS
JIOTIACTHOM IIEHTPOOEIKHBII HACOC;

JIOMIACTHOM OCEBOM HACOC;

MOPILIHEBOH HACOC IEHTPOOEKHOTO ICHCTBHS;

JudhepeHnnanbHbI HEHTPOOESKHBIH HAacoC.

B moBOpOTHO-JIONACTHRIX HAaCOCAaX IIOBOPOTOM JIOIACTEH peryaupyercs

PEXKUM ABUKCHUA )KUJAKOCTH HA BBIXOAC U3 HACOCA,
CKOPOCTb BpalllCHUsL HOHaCTeﬁ;

HalpaBJICHUE MMOAAYU KUIKOCTHU;

nojada XUuAKOCTH.

[aiite onpeneneHue ruipoOMalliHbl.

YCTPOHCTBO JJIS CO3JJaHNS TIOTOKA KHUIKOCTH;

YCTPONCTBO /IS IPUBOJIA MEXaHU3MOB;B) YCTPOICTBO, TpeoOpasyroliee MEXaHMIECKYI0 YHEPTHIO B SHEPTHIO
MOTOKA KHIKOCTH;

YCTPOMCTBO, Ipeodpa3zyroliee MEXaHMYECKYIO SHEPTUIO B SHEPTHIO NOTOKA JKUJIKOCTH U HA000POT (IHEPTHUIo
TIOTOKA JKHJIKOCTH B MEXaHHUUECKYIO SHEPTHUIO).




2.2 TunoBble 3a1aHUS VISl OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO0 pe3yJibTaTa

Kox n HanmeHoBaHUE O0pa3oBaTeNbHBIN pe3yNbTaT
WHIHMKATOPa JOCTHXCHHS
KOMITCTEHIINU
OIIK-1.9 Taet onucanue OO6yuatomuiics ymeer:
TEXHOJIOTHYECKHM IIpOIieccam UCIIOJIb30BaTh OCHOBHBIEC MOHSTHUS, 32aKOHBI M METO/Ibl MEXaHUKH JKUJIKOCTH U OCHOBEI
Ha OCHOBE 3HaHUH O TEYCHUH THIPOIIPHUBOJIA ISl OIIMCAHUS TEXHOJIOTUUECKHX MTPOLIECCOB
JKHUJKOCTH

Haropa (1o UIMHE ¥ MECTHBIC) Ha Ka)XIOM y4acTKe TPyOOIpOBO/Ia; . 3

2.2.3 Ilpumepsl 3ananuii — |
[TocTponTh 3MIOPBI W30BITOYHOTO THIAPOCTATHYECKOTO IABJICHUS BOJBI Ha CTEHKH E
IUIOTUHBI JIOMAaHOTO OYEpTaHHs, H300paXeHHOH Ha pHcyHKe. ONPENeNUTb CHIIBI
JaBJICHUS Ha 1 METp LIMPUHBI BEPTUKAIBHON U HAKIIOHHOW YacTel INIOTUHBI U TOYKU UX <
MIPWIIOKEHUS, €CIU TITyOrHa Boabl h = 7 M, BRICOTa BepTHKaIBHOM yacTi cTeHBl AB  hag
=4 m; yroa HaksoHa cteHbl BC k ropuzonty 30°.

U3 oTKpBITOrO pe3epByapa, B KOTOPOM IMOJICPIKUBACTCS TIOCTOSHHBIN YPOBEHB, 10 CTAILHOMY TPYOOIIPOBOIY
(axBUBaseHTHaA mepoxoBatocTh A = 0,1 MM), cocTosimas u3 Tpyo 19
pastoro auamerpa d i pasmiusoit xmaer | (=50 mm, b =5 2 —
M, d2 = 100 mm, |1 = 2,5 M, d3 = 75 MM, |1 = 3 M) BbiTeKaeT B - — —
aTMocdepy Bona, pacxoj kotopord Q = 10 ii/c, Temmneparypa t =
60°C (puc.1).

Tpebyetcs: 1. OnpeaenuTb CKOPOCTH JIBMXKECHHS BOIBI M IOTEPU

0 = o = 0
2. YcraHoBHTH BennunHy Hanopa H B pesepyape; T —= 5 —5 —%v
Q
3. ITocTpouTh HAIOPHYIO U MHE30METPUIECKYIO JINHHU. 1 1 s 3

puc. 1
Onpenenuts quaMeTp TpyOOIpoBoIa A ogad 15 j1/c BOABI OT BOJOHAIOPHOW OamrHu B 10 npeanpustus A
(puc. 2) npu mune tpydomposoga | = 1000 m, ormMeTke ypoBHsS BojJbI B Oarine Hp = 32 M, reome3ndeckoit
OTMETKE B KOHIIE TPyOOIpoBoaa Z4 = 2 M U cBOOOAHOM Hamope Hes = 12 M, eciu TpyOBI:
a) cTaJbHbIE; vHy
0) MOJMATHIICHOBBIE;
B) acOECTOIIEMEHTHBIE.

Puc. 2

LlenTpobexHbIii HACOC, XapaKTepHCTHKAa KOTOPOro ONHcChiBaeTcs ypaBHeHmemM H = Ho - k-Q?, marmeraer
HUJIKOCTH B TPyOOIPOBOJI, TPEOYEMBIH HAIIOP JUIS KOTOPOTO ompeensercs o Gopmyne Hy, = Hy + S-Q? (H, -
TEOMETPUYECKAs BHICOTA ITOJAYH KHUIKOCTH; S - KOA((GUIIMESHT CONPOTUBICHUS TPYOOIIPOBOIA).

Tpebyercs:

OnpezenuTs Hogady Hacoca U ero Hamop, eciau Ho = 20 m, H. = 10 m, k = 1,25 -10* ¢?/m°u S = 154 108 c2/nd.

yCTaHOBI/ITL, KaK U3MCHATCS HAIlOP U 11oJia4a, €CJIN K 3a/IaHHOMY HACOCY MPUCOCANHUTDH ,Z[pyl"OI\/‘I HAcOC TaKoi ke
MapKu CHavajla MocCJeJ0BaTCIIbHO, a 3aTEM IapaJlJICIIbHO.
FI/IHpaBHI/I‘{eCKOC pejic BpEMCHHU, CiyKallee i BKIIOYCHHUSA W BBIKIIIOYCHHSA PA3TIMIHBIX yCTpOﬁCTB quepes

(bUKCHpOBaHHBIE MHTEPBAIBI BPEMEHH, COCTOUT W3 IWIMHIPA, B KOTOPOM IOMENICH TOPIICHb JAUaMETPOM
D1 = 80 mm, co mrokom-TonkareneM auamerpom Do = 40 ym.

HunuHap NpUCOEANHEH K €eMKOCTH C IMMOCTOSIHHBIM ypoBHEM kuakoctu Ho = 0,9 M. Ilog neiicTBueM naBieHwus,
Mepearolerocss U3 eMKOCTH B MPaBYIO MOJOCTh UWJIMHIPA, NOPIIEHb NEPEMELIAeTCsl, BHITECHAS AKUAKOCTh U3
JIEBOH MOJIOCTH B TY 7K€ EMKOCTE Yepe3 Tpyoky auamerpom d = 10 mm (puc. 3).

Tpebyercs:




Brrancnuts Bpems 7' cpabaTbIBaHHSA peie, ONpenesieMoe IepeMenieHIEM

MopIIHS Ha pacctosiHue S = /00 mm M3 HAYaIBHOTO MOJIOKCHHUS JI0 YIIOpa B
TOpeI MUITHHIPA.

JIBIOKCHHE TIOPIIHS CYMTATh PABHOMEPHBIM Ha BCEM MYTH, mpeHeOperas
HE3HAYUTEIHFHBIM BPEMEHEM €TO pa3roHa.

B TpyOke y4uuTBIBaTH TOJIBKO MECTHBIC IOTEPH HAINOpPa, CUUTAS PEKHUM
IOBIDKEHUST JKHOKOCTH TypOyneHTHBIM. Koa(h¢uimeHnT comnpoTHBIeHUS

komena (x = 15 wm gpoccens Ha Tpybke ( = 22. A
VYTeukaMH M TPEHHWEM B IMIMHAPE, a TAKKe CKOPOCTHBIMH HAropamu
KHMJKOCTH B €0 MOJIOCTSIX MpeHeOpeys. b
Puc. 3

OIIK-1.9 Haer onmcanne | OOydJaroUIHiics BIaIeeT:

TEXHOJOTHYECKHM  MpOIlecCaM | HaBBIKAMU TPUMEHEHHUS OCHOBHBIX TIOHSATHH, 3aKOHOB W METOJOB MEXaHHKHU
Ha OCHOBE 3HAHUU O TEUEHUH | KHUJIKOCTH M OCHOBBI TMJPOIPHUBO/A AJISl ONMUCAHUS TEXHOJIOTUYECKUX MPOIIECCOB
SKHIKOCTH

2.2.2 Ilpumepsbl 3aganmii

Keiic — 3apanmne 1.

Iloozaoaua 1

B

C

Puc.1

MaHOMETp Ha IOBEPXHOCTH 3aKPBITOTO COCY/a, HAOIHEHHOIO BOJOM MIOTHOCTBIO p = 1000 kr/M® mokasbiBaeT
nasienue py = 0,06 xkre/em?. Ha rimy6une h = 1,4 M k cocyy IIPHCOEIUHEH MHE3OMETP ¢ ATMOCHEPHBIM JABIEHUEM Pary
= 10° I1a Ha cBO6GOIHO}M NOBEPXHOCTH. YCKOpEHHE CBOOOIHOIO MaieH!s IIPHHATH paBHbIM 10 M/c?. Diopa n36LITOYHOrO
JTABJICHUS HA TUIOCKYIO BEPTHKANBHYO cTeHKY BC nmeer Bua:

B

a)




b)

L XA

11

L

[ |

N

d) B

IToozaoaua 2

MaHOMETp Ha IOBEPXHOCTH 3aKPBITOTO COCY/Ia, HAMOJHEHHOTO BOJIOH MI0THOCTRIO p = 1000 kr/m® nokasbisaeT
nasyienue pm = 0,06 krc/cm?. Ha ry6une h = 1,4 M K cocyay IPHCOEIMHEH MbE3OMETP C aTMOC(EPHBIM JIaBJICHHEM
Parw = 10° T1a Ha cBO6GOHOM MOBEPXHOCTH. YCKOPEHHE CBOOOIHOTO MaI€HUs IPUHATH paBHbIM 10 M/c?,

AoGconroTHOE nmaBieHue B Touke A (puc. 1) cocraBmser MIIa. OTBET BBECTH C TOYHOCTHIO
JIO COTBIX.

IToozaoaua 3

MaHOMETp Ha IOBEPXHOCTH 3aKPBITOTO COCY/a, HAOIHEHHOIO BOJOM MIOTHOCTBIO p = 1000 kr/M® mokasbiBaeT
nasienue py = 0,06 xkrc/cm?. Ha riry6une h = 1,4 M k cocyly IpUCOeJMHEH IIbe30METP C aTMOC(EPHBIM JABIEHHEM  Par
= 10° ITa Ha cBOOOIHOI MMOBEPXHOCTH. Y CKOPEHUE CBOOOTHOTO MaIeHUS TIPUHATH paBHBIM 10 Mm/c2.

Beicora moausTHs Boasl hp B mee3ometpe (puc. 1) cocrasmiser M. OTBeT BBECTH C TOYHOCTBIO JI0
LIEJIOTO YHCIIA.

Keiic — 3aganne 2.

Iloozaoaua 1




Puc 2.

[epenax ypoBHe# B nbe3oMeTpax 1o cyxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHusi, B KOTOPOH ycTaHOBIIeH BojoMep Bentypu, cocrapmnser 0,4 M. Y ckopeHue CBOOOAHOTO MageHus
npuHATh paBHbM 10 M/c?, = 3,14. [Ipu BXOJIE B y3KYIO FOPJIOBUHY BOJIOMEPA, IPHBEIEHHOTO Ha PHUC. 2,

a) 9acTh MOTSHIINAILHON OHEPIrvuH NMOTOKA XXUIAKOCTH NEPEXOAUT B KHHETUICCKYIO;
b) 9acTh KHHETHICCKOU OHEPIUU NMOTOKA KUIAKOCTHU IEPEXOANUT B MOTCHIUAIBHYIO,
C) MEXAaHNMYECKAs DHEPTUA ITOTOKA XUIKOCTH CYIIECTBEHHO BO3PACTACT,

d) HE TPOUCXOOUT U3MECHECHUS MEXaHUYIECKOI OHEPIvH MOTOKA JKUAKOCTH.

Iloozaoaua 2

Ilepenan ypoBHe#t B mbe3omeTpax 1o cyxxeHus (D1 = 0,1 M) u B y3koii rop;iosuse (D2 = 0,05 m) B TpyGe
KPYIJIOTO CE4eHHs, B KOTOpOH ycTaHOBIEH BojoMep Benrtypu, cocrasnser 0,4 M. YckopeHHe CBOOOIHOTO MaJeHUS
npuHATH paBHeIM 10 M/c?, = 3,14. Ha puc. 2 N0CTeNEHHOE PaCIMPEHHE HA3BIBAETCH. ..

(Hamucath OTBET)

Iloozaoaua 3

[epenanx ypoBHe#t B mbezomeTpax 1o cyxkeHus (D1 = 0,1 m) u B y3xoit ropioBute (D2 = 0,05 M) B TpyOe
KPYTJIOTO CEYeHUsI, B KOTOPOH ycTaHOBJICH BomoMep Bentypu, cocrasiser 0,4 M. YckopeHHE CBOOOIHOTO MMaCHUS
MPUHATH paBHBIM 10 Mm/c?, m=3,14. Haiitn pacxon >KHIKOCTH B TPyO€, OTBET 3aIUCATh B JI/C, C TOYHOCTHIO IO AECATHIX.

Keiic — 3aganue 3.

ITooszaoaua 1

Puc. 3

Hacoc npoussoautensrocThio Q = 0,03 M/c® 3a6upaet Bosy u3 Gaccelina. J[MHa BCackIBarONIEH TpyObI Hacoca
I=10M, auametp TpyObI d = 200 MM, IaBIEHHE Ha BXOIE B HACOC Puac = 0,06 MIla. TpyGOnpoBOA COACPKUT MPUSMHBIH
Kiamad ¢ ceTkoi (&x = 6) M OgHO cBapHOE KOJICHO (&xon = 2). Koadduument conporusnenus A = 0,02. Yckopenue
cBOOOTHOTO Ta/ICHHSI IPHHATH paBHBIM 10 M/c?, = 3,14, miotHocTs Boabl 1000 xr/mS.

B ceueHnum npuBeneHHOro Ha puc. 3 TpyOONpPOBOJA, PACIOJIOKEHHOM HENOCPEACTBEHHO II€pel] HacocoM,
JIaBJICHHUE!

a) MeHblie aTMOC(HEpHOro;

b) Gosbie armocdeproro;

C) paBHO aTMOC(EPHOTO;

d) pasno 0.

IToozaoaua 2
Hacoc npoussoautensHocthio Q = 0,03 M/c® 3a6upaet Boxy U3 Gacceiina. J{uHa BcachiBarolei TpyObl Hacoca
I=10m, auametp TpyOb1 d = 200 MM, aBICHHE Ha BXOIE B HACOC Puac = 0,06 MITa. TpyGOnpoBOA COACPKUT MPUSMHBbIH




KianaH ¢ ceTkod (Exx = 6) U OJHO CBapHOE KOJNEHO (Exon = 2). Koadpdumment conporusnenus A = 0,02. Yckopenue
CBOGOIHOTO MazieHus NPHHATE paBHbIM 10 M/c?, T = 3,14, miotHOCTS Boms! 1000 kr/m®,

Hacoc, mpencraBieHHBIM Ha pHc. 3, MOXHAUMAET JXUAKOCTh W3 pe3epByapa 3a CUET BO
BCACHIBAIOIIEM MaTpyOKe. Brimcats mpaBUIIBHBIN OTBET.

Ilooszaoaua 3

Hacoc npoussoautensHocThio Q = 0,03 M/c® 3a6upaet Bosy U3 Gacceiina. J[mMHa BcacklBarollel TpyObl Hacoca
I=10m, auametp TpyOb1 d = 200 MM, JaBICHHE Ha BXOIE B HACOC Puux = 0,06 MITa. TpyGOnpoBOA COACPKUT MPUSMHbIH
Kiamad ¢ ceTkoi (&x = 6) M 0gHO cBapHOE KOJIEHO (&xon = 2). Koadduument conporusnenus A = 0,02. Yckopenue
cBOGOIHOrO HajleHus NPHHATE paBHBIM 10 M/c?, T = 3,14, miotHocTs Boasl 1000 kr/m®,

Jlomyctumasi BBICOTa yCTaHOBKH Hacoca HaJjl ypoBHEM BOZBI B OacceliHe paBHa M. OTBET BBECTH
C TOYHOCTBIO 10 JIECSTHIX.

2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOIIMXCH K MPOMEKYTOYHOH aTTeCTaAluN

1. OcHoBHBIE (PU3NYCCKUE CBOHCTBA JKUIKOCTEH. CIKUMAEMOCTh KHIKOCTH. BSI3KOCTh M

BHYTPCHHCEC TPCHHUC B )KUJAKOCTH.

2. I'mapocTaTnyeckoe NaBJIEHUE U €ro CBOUCTBA.
3. OCHOBHOE ypaBHEHUE T'UJPOCTATUKU U €r0 FEOMETPUUECKUN U DHEPTE€TUUECKUI CMBICII.
4. AbcomoTHOE, HM30BITOYHOE W BaKyyMMETpHYecKoe naBieHue. [lbe3omerpuueckuii,

TUAPOCTATUYECKUI HAIIOP.
5. Mopenb uaeanbHON (HEBSA3KOM) KXUIAKOCTH. AOCONMIOTHBIH M OTHOCHUTEIBHBIA TTOKOMH

(paBHOBECHE) KUIKHUX CPEJI.

6. Cuna AAaBJICHUSA KUAKOCTHU HA IJIOCKUE TOBECPXHOCTHU.

7. Cuia JaBJICHHUA ) KMIKOCTHU Ha KpHBOHHHGfIHHG IMOBCPXHOCTH.

8. Ha,[[BOI[HOG mraBanue Tei1. OCTONYNBOCTD IJ1aBaromux TCJI, HUEHTP AaBJICHHA.

9. Ilonsarue 06 YCTAaHOBUBIICMCSA U HCYCTAHOBHUBIICMCA ABUXKCHUHN ) KUAKOCTHU. JImHus Toka

Y dJIEMEHTapHas CTpyMKa.

10.  IloToKM XHIKOCTH, pPaCXOJ U CPE/IHss CKOPOCTh MOTOKA.

11.  VYpaBHeHHEe Hepa3pbIBHOCTH HECKMUMAEMOMN KUIKOCTH.

12. VYpaBHeHue bepHymm 11 uACATBHON KUAKOCTH.

13. VYpaBHeHue bepHymum 15 BA3KON KUAKOCTH.

14. I'eomerpuyecknii M DHEPreTUYECKUN CMBICI YpaBHEHHs bepHymn mis peanbHOU
KUIKOCTH.

15.  IlonsitTue 0 paBHOMEPHOM M HEPAaBHOMEPHOM JIBM)KEHHUSX HAIOPHOM M O€3HaIOpHOM

JBAKEHUAX KUIAKOCTH.
16.  T'mppaBnmyeckue CONPOTHUBIICHUS. I'mppaBnuueckue AJIEMEHTBI IIOTOKA.

I'mppaBinueckuii yKIIoH.



17.
18.
19.
20.

OcHOBHOE ypaBHEHHE PABHOMEPHOTO JBUKEHUS KUJIKOCTH.
Pexxumbl aBmxkenus xuakoctu. Kputuueckoe uncno PeliHonbca.
[TogoOue ruapoMexaHUIECKUX TPOIIECCOB.

Pacxon u cpequsisi CKOpOCTh JIaMUHApHOTO MoToKa. Pacnipenenenue ckopocreid. [Torepu

Haropa Ha TPEHHE NPH JJAMUHAPHOM PEXHUME.

21.

Pacnpenenenue ckopocTeil U moTepyu HAmopa o JUIMHE MPH TYpOYJIEHTHOM PEXUME B

THJIPABIMYECKH TJIAJIKUX TPyOax.

22.  Tlorepu Hamopa Ha TpeHHE IPHU TypOYJICHTHOM PEKUME C YIE€TOM LIEPOXOBATOCTH.

23.  Brruucnenue xoaddummenta Japcu.

24.  MecTHbIe TUAPABIMYECKUE COTIPOTUBIICHUS.

25.  VYpasuenwne lle3u. Koapdpumment 1llesn.

26.  HMcreyenue HUIKOCTH U3 OTBEPCTHH M HACAIOK IPH MIOCTOSTHHOM HAaIope.

27.  HcredyeHue )HUIKOCTH U3 OTBEPCTHI TP IIEPEMEHHOM HaIOpE.

28.  JIBwkKeHHWE IKMIKOCTH B HAMOPHBIX TPYOONPOBOJAX WPU TOCIEIOBATEIHHOM
COCMHEHUH.

29.  JIBWKeHHME KUIKOCTU B HAIIOPHBIX TPYOOIIPOBOAAX MPH MapauIeIbHOM COSTUHEHUH.

30.  Pacuer cudona.

31.  Pacuer xombIeBOTO TPYyOONIPOBOAA.

32.  HeycranoBuBmieecs ABHKEHHUE KHUIKOCTH, TUAPABINICCKHNA yaap.

33.  Pabora ruzspaBindeckoro Tapasa.

34.  Knaccudukanus HacocoB. Y CTpoicTBO, MPUHLUN JIEHCTBUS HEHTPOOESKHOTO HAcoca.

35.  Pacuer BBICOTHI BCaChIBaHUSI.

36.  OcHOBBI TO100MS JIOMTACTHBIX HACOCOB.

37.  Ilepecuer pabo4Mx XapaKTEPUCTUK JONACTHBIX HACOCOB Ha APYrO€ YUCIO OOOPOTOB.

38.  IlapannenbHas paboTa HaCOCOB.

39.  TlocnemoBatenbHas paboTa HACOCOB.

40. Hacocel 00BEMHOTO JACWCTBUS, KIACCH(HUKAIMSA, TPUHIUI JIEHCTBHA W UX
XapaKTePUCTHUKH.

41.  PoTopHbIe TMIpOMAIIUHBI.

42.  TlnactiHYAThIC TUAPOMAINIUHBI (ITHOEPHBIE).

43.  lllectepeHHbIC HACOCHI.

44,  TlopuiHeBble THIPOMAIIHHBI.

45.  OcCHOBHBIEC IOHATHUS U ONpPEIEIEeHNUs, IPUHIIUI ASHCTBHS THIPOIPUBO/IOB.

46.  T'moponpwBOI APOCCENBHOTO PETYIUPOBAHHS C IOCIEIOBATEIBHBIM COSAMHEHUEM
JPOCCETISL.

47.  T'maponpuBOI APOCCENBHOTO PETYIMPOBAHHUS C MAPATUICTBHBIM COETUHEHUEM JAPOCCEIS.

48.  T'ugpoanmaparypa rUApOIPHBOIOB.



49.  T'uappopacnpenenuteny, Kiaccupukamus. [uapoapoccenu © - Apoccenupyroniie
TUIPOPACIIPEACIIUTENH.
50. T'mapaBnuueckue KiamnaHbl. THUOBl KIAMAHOB: TMEPEIMBHON, MPEIOXPAHUTEIbHBIN,

pe,Z[YKHHOHHBII;'I. Teuenus B Hux. Pacuer TUAPOKJIIAIIaHOB.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy 4 KpUTEPUH OlleHUBAHUS
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI PY NPOBEICHNU MPOMEKYTOYHON aTTeCTAUM

Kpurepun ¢popMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJHEHHIO TECTOBBIX 3a]aHUI

- OIICHKA «OTJIMYHO» BBICTABIIACTCS 00YyUJaIOIIEMyCsl, €CIIN KOJIMYECTBO PAaBUIILHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obrmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABISETCS 00YUYarOIEMYCsl, €CJIH KOJIMYECTBO MTPABUIBHBIX OTBETOB Ha
Bonpockl — 89 — 76% ot obmiero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKAa «YIOBJIETBOPHUTEJIBHO» BBICTABISCTCS OOYYAIOMIEMYCS, €CIH KOJUYECTBO
MPaBUIILHBIX OTBETOB HA TECTOBBIE BOMPOCH —/5—60 % 0T 0011ero 00b€Ma 3aJaHHBIX BOIIPOCOB;

- OIICHKAa «HEY/IOBJIETBOPHUTEIBHO» BBICTABIACTCS OOYYAIOIIEMYCs, €CIH KOJUYECTBO
MpaBWIbHBIX OTBETOB — MeHee 60% oT 0011ero o0bEMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun (popmMupoBaHusi oleHOK 1O pe3yJibTaTaM BbINOJHEHHUA 3aJaHUil

«OTIMYHO/32a4TE€HO» — CTaBUTCS 3a pPabOTy, BBHIIOJHEHHYIO MOJHOCThIO 0Oe3 ommOoK u
HE/I04ETOB.

«Xo0po1Io/3a4TeHo0» — CTaBUTCS 3a paOOTy, BHIIOJHEHHYIO TOJHOCTHIO, HO TIPH HAJIMYWHU B HEU
He OoJiee 0/1HOM HerpyOoi oMOKK U OHOTO HeJJ04eTa, He OoJiee TpeX Hel0UeTOB.

«Y10BJIETBOPUTEIbHO/3aUTEHO» — CTAaBUTCS 3a paboTy, €CliM OOYyYaroIuiics TpaBUIIBHO
BBINOJIHWI He MeHee 2/3 Bcell paboThl MM JONMYyCTHJI He Oosee OfHON rpy0Ooil OmMOKM U JIBYX
HEJI0UeTOB, He Oosiee 0 HOM Tpy0oit U OHON HEerpyOoit omuOKku, He OoJiee TpeX HErpyoObIX OIIMOOK,
OJTHOI Herpy0oil OomMOKY U ABYX HEAOYETOB.

«HeynoBJjieTBOPUTEILHO/HE 324TEHO)» — CTABHUTCS 32 pabOTY, €CIIH YHCIIO OMTHOOK M HET0UETOB
MIPEBBICUIIO HOPMY JJIsl OLIEHKH «yJOBJIETBOPUTEIHHO» MM MPABUIBHO BHIMOJIHEHO MeHee 2/3 Bcei
paboTHI.

Kpurepun ¢popmupoBaHus OLIEHOK 110 324€eTy
«3auTeHo» — o0yyaroluiics npruodpen HeoOX0AUMbIE YMEHUS M HABBIKH, IPOJIEMOHCTPUPOBAI
HaBBIK MMPAKTUYECKOTO MPUMEHEHUS MOJYYEHHBIX 3HAHUN, HE TOITYCTHJI JIOTUYECKUX U (PaKTUUECKUX
OLIMOOK MM He3HAYUTEIbHbIE OIIMOKH U HETOYHOCTH.
«He 3auTteH0» — oOydJaromuiics JeMOHCTpHUpPYET (hparMeHTapHbIE 3HAHUS H3y4aeMoOro Kypca,
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS M HABBIKH, JOMYIIECHbI CYIIECTBEHHbIE WIN I'PyOble OLIHOKH.

Buowl owuboxk:

- epybvie OwuUbOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPAGU]l, HOPM, HE3HAHUE NPUEeMO8 DeuleHUs
3a0au, owudKU, NOKA3bl6aIOWUe HeNPAasUIbHOE NOHUMAHUE YCL08UsL NPEONOHCEHHO20 3A0AHUAL.

- HezpyoOble OWUOKU. HEMOYHOCU (YOPMYIUPOBOK, ONPedeNeHUll;, HePAYUOHATIbHBIU 8b1O0P X00a



peuterus.
- Hedouemvl. HEPAYUOHANbHBIE NPUEMbl BbINOJHEHUs 3A0aHUsl, OMOENbHblE NOSPEUHOCU 8
Gopmyauposxre 66160008, HEOPEIHCHOE BLINOIHEHUE 3A0AHUSL.



