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KoMmmiekT OLCHOYHBIX MaTE€PHUAJI0B 110 TUCIHHUIIJIMHE
«rl/lllpaBJII/IKa ClienuaJIbHbIX MAllIUH)

3aaHus 3aKpHITOr0 THIIA

3aaHus 3aKPBITOr0 THIIA HA BIOOP NPAaBUJIBHOIO OTBETA

1. BeibepuTe oquH NpaBUIIbHBII OTBET

OTHolIeHrE Beca )KUIKOCTU K 3aHUMAaeMOMY 00bEMY Ha3bIBAIOT. ..
A) TIJIOTHOCTHIO

b) ynenbHbIM Becom

B) yaenbHOM MIIOTHOCTBIO

') oTHOCHUTENIbHBIM YEIbHBIM BECOM

IIpaBunbHbIl OTBET: b

Komnerenmuu (uuaukatopsl): OITK-3

2. BeiOepuTe 0JIMH TPaBUIBHBIA OTBET

JlaMyUHapHBIM HA3bIBACTCS PEKUM JIBUKEHUS KUJTKOCTH. . .

A) TIpu KOTOPOM YaCTHIIbI KUJIKOCTU MEPEMENIAIOTCSI OECCUCTEMHO TOJBKO Y
CTEHOK TpyOOoIpoBoa

b) Opd  KOTOPOM YACTUIIBI KUAKOCTH B TPYOOINPOBOJE IMEpPEeMEIatoTCs
O6eccucTeMHO

B) npu KOTOPOM YaCTHUIIBI JKUJIKOCTHU JBUKYTCS IO TApalIeIbHBIM TPAEKTOPUAM

I') mpu KOTOPOM YaCTHUIIBI KUJIKOCTU JIBUTAIOTCSI TIOCIOMHO TOJBKO Yy CTEHOK
TpyOOIpoBOIa

[IpaBuiibHBIN OTBET: B

Kommnerennuu (uaaukatopsl): OITK-3

3. Beibepure ouH npaBUIbHBIN OTBET Pacxo1 )KUJIKOCTH H3MEPSETCS B:
A)m?

b) m?/c

B)m3-c

') m*c

[IpaBunpHsiid 0TBET: [’

Kowmmnerentuu (naaukatopsr): OIK-3

4. BeiOepute 0O1MH IPABUIIHHBINA OTBET

JlaBneHue, KOTOpOe MOKHO U3MEPUTH C TOMOIIBI0O MAHOMETPA HA3bIBAIOT. . .
A) aGCONIOTHBIM

b) atmocdepubM

B) BakyymMMeTprueckum

I') u36BITOUHBIM



IIpaBunbHbIN OTBET: I’
Komnerennuu (unaukatopsl): OITK-3

Baua}mﬂ 3aKPbITOI'o THIIA HA YCTAHOBJIICHHME COOTBETCTBUA

1. YcranoBure npaBuiibHOE COOTBETCTBUE. KaXkioMy 351eMEHTY J1€BOro cTosiona
COOTBETCTBYET TOJBKO OJMH 3JIEMEHT IPAaBOro CTOJIOIIA.
Dnropa

1)

2)

3)

4)

A)

b)

ITpaBWIBHBIN OTBET:

Onpenenenue
3MI0pa oT a0COJIFOTHOTO
THAPOCTATHYECKOTO JIABJICHUS Ha
TUIOCKYIO CTEHKY

JIIIOpa oT a0COJIFOTHOTO
TUAPOCTATUYCCKOIO  HOABJICHUA HA
MUWIMHAPHUYCCKYIO ITOBECPXHOCTDH

aMIopa oT M30BITOYHOTO
TUAPOCTATUYECKOTO JaBJICHUS Ha
IUIOCKYIO CTEHKY

SIIropa oT M30BITOYHOTO
r'maApoCTaTUICCKOro  JaBJICHHA  Ha
MUWIMHAPHUYICCKYIO ITIOBEPXHOCTDH

1 2

b B

Komnerentuu (nuaukatopsi): OIK-3

2. YCTaHOBUTE IPAaBWIIBHOE COOTBETCTBHE. KaK10MYy 2JIEMEHTY JICBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT IIPaBOT0 CTOJIOIIA.

[TapameTp Enunnna nsmepenus
1) MaBienwue, p A) [Tat
2) Kosddumment oobemHoro cxarus, ff,  b) ITa
3) Kunematnueckuit kodurmeHT B) Ma-c
BSI3KOCTH, V
2) JlnHaMu4YecKuit KodurmeHT r) e
BSI3KOCTH, |
IIpaBUNbHBIN OTBET:
1 2 3 4
b A r B

Kommnerennuu (maaukatopsl): OITK-3




3. YcraHoBuTe NpaBUIbHOE COOTBETCTBHE. KaxkqoMy 311€MEHTY JIEBOTO CTOIOLA
COOTBETCTBYET TOJBKO OJMH 3JIEMEHT IMPAaBOro CTOJIOIA.

1)
2)

3)

4)

[TapameTtp
ITone3nas MOIIHOCTH
HEHTPOOEKHOI0 HAcOca
[ToTpebiisiemast MOIITHOCTh
LHEHTPOOEKHOIO HAcOca
Mo1HOCTh Ha Baiy
LHEHTPOOEKHOI0 HAcOca
MoImHOCTh ABUTATENS IS
IPUBO/A IIEHTPOOEKHOTO
Hacoca

IIpaBUIbHBIN OTBET:

A)
b)

B)

)

dopmyia
qg-0-H
y=FP9QH
UQ .
N:KL
1 * Mnep
M-m-n
N=____

30

1

2

r

A

Komnerennuu (naaukaropsl): OIIK-3

4. YcTraHOBUTE MPaBUIIbHOE COOTBETCTBHE. KaXK10My 311€MEHTY JIEeBOTO CTOI011a
COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT MPAaBOro CTOJOIIA.

Onpenenenus CxeMbl CoOeIMHEHUST HACOCHO-
PYKaBHOW CUCTEMBI
1) IlocnenoBatenbHOE
COEIMHEHUE HAaCOCHO- A) O_IJ:>
PYKaBHBIX CUCTEM "
2) TIpoctoe coeMHEHHE HACOCHO-
PYKaBHBIX CHCTEM B) Q—b s
7]
3) Cwmerrannoe COEIMHEHUE
HACOCHO-PYKaBHBIX CUCTEM B) i
6
4) TlapamrenpHOE COCIMHEHUE
HACOCHO-PYKaBHBIX CUCTEM. ) H > o et
- S——
IIpaBUNbHBIN OTBET:
1 2 3 4
b A I B

Kommnerennuu (manukatopsl): OITK-3

I




Bauam/m 3aKPpPbITOIo THIIA HA YCTAHOBJICHUE HpaBl/IJIbHOﬁ mocjaea0BaTe/JIbHOCTH

Sanuwume npasuibrHyio noC1e008amenbHOCHb 6yk’8 cjllesa Ha npaeo.

1. Pacnionoxxute cpeiHMEe CKOPOCTH MOTOKA Ha y4yacTKaX TpyOOIpoBoja B
MOPSIIKE BO3PACTAHUS:

d, =30
dy =20
d, =60

A) V1

b) v,

B) V3

I') va

[TpaBunbhusiii otBeT: I, A, b, B
Komnerenmuu (uuaukaropsl): OITK-3

2. Pacnonioxute JaBiIeHUS Ha y4acTKaxX HAIIOPHOTO TPYOOIPOBO/Ia B MOPSIKE
BO3pACTaHUSA:

<
= g b
f
¥ < ' =
T e
i~
|
o Yy V2 V3 Yy
— e . " o
)2 ! P 3 Py

A)p1
b) p2
B) ps

') pa
[IpaBunbnbliii oTBeT: B, b, A, T’

Kowmmnerentuu (naaukatopsr): OIK-3

3. Pacnionoxute Hacanku B OPSAJIKE BO3pacTaHus KOAPGUIIMEHTA pacxoia i:
A) IMIMHAPUYECKUN BHEITHHUIN

b) xoHnueckwuii pacxoasuiuiics

B) xoHOMIaNbHBIM

I') konnueckuit cxonsmuiics [IpaBunbHbii oTBET: b, A, I', B

Kowmmerenmun (naaukatopsi): OTTK-3



4. Pacnionoxkute paboune Kojieca HEHTPOOSKHBIX HACOCOB B TIOPSIKE
BO3pACTaHUS JaBIEHUS, POU3BOAMMOTO STUMH HACOCAMMU:

A) TUXOXOIHBIC

b) nuaronanabHbIe

B) HopmanbHOM OBICTPOXOHOCTH

I') 6eicTpoxoaHBIE

[IpaBunehusbiii otBeT: A, B, I', b

Komnerenmuu (uaaukatopsl): OITK-3

3aiaHusi OTKPBITOrO THUIIA

Sauamm OTKPLITOI0 TUIIA HA JOIMMOJTHECHHUE

Hanuwume nponywennoe cnogo (crogocovemanue).

1. Bce unensl ypaBHenus bepayiu oToOpakaet 3aKoH

JUTSL TIOTOKA PeaibHOM JKUJIKOCTH.
[TpaBUIIbHBIN OTBET: COXPAHEHUS YHEPTUH.
Komnerentnuu (uaaukatopst): OTIK-3

2. TpyOompoBoabl, B KOTOPHIX OCHOBHBIMHM SIBJISIOTCS TIOTEPH Hamopa Ha
MPEOAOJIEHHE CHJI TPEHHs MO JUhHE N.p, a MECTHBIE TOTEPU HAIOpa COCTABISIOT Ny<
h.p Ha3BIBAIOT

[IpaBrIIbHBIN OTBET: JJIMHHBIMH.

Kommnerennuu (uaaukatopsl): OITK-3

3. [Ipon3BOANTENBHOCTH HAacOCa 3aBHCUT OT CeTH
(cucTeMbl TpyOOTIPOBOJIOB), HA KOTOPYIO OH paboTaer.

[IpaBHIIBHBINM OTBET: CONMPOTUBIICHUS.

Kowmnerenmun (naaukatopsi): OTIK-3

4. T'unpaBauuecKre MaIlWHBI, KOTOPbhIE MPEeoOpa3yrT MEXaHUUECKYI0 DHEPrHIO B
SHEPIUIO MOTOKA KUJKOCTH Ha3bIBAIOT
[IpaBunbHBINA OTBET: HACOCAMH.

Kowmmnerentuu (naaukatopsr): OIK-3

gaHaHHﬂ OTKPLITOI0O THIIA ¢ KPATKHM CBOOOJHBIM OTBETOM

1. I[J'IH N3MCPCHUA I10JIOKUTCIBHOI'O N30BITOYHOTO AaBJICHHUA HCIIOJB3YIOT

[IpaBuibHBIM OTBET: MAHOMETP / ILE30METP
Kommnerennuu (naaukaropsl): OITK-3

2. JlaBaeHue B mopIIHEBOM mojocTd rumapomwmaapa — 10 MIla. Onpenenutsb



BEJMYMHY YCHIIUS Ha IITOKE MMAPOLMIMHIPA, ECIIHU MIomans nopmas — 0,0078 M2,

OTBeT: BenMu4UMHa YCUJIUS paBHA
[IpaBunbnsiii otBet: 7800 H/ 7,8 xH / 780 xr-C
Komnerennuu (unnukatopst): OIIK-3

3. H&MI/IHapHBIﬁ PEKUM  ABWIKCHHUA JKHAKOCTH MOXHO OIIMCAaTb, KadkK

[IpaBUIIBHBIN OTBET: MAPAUIEIBHO-CTPYHUATHIN / yIOPSIIOUCHHBIN
Komnerennuu (unnuxatopst): OTIK-3

4. Tlotepu Hamopa, KOTOpPbIE BO3HHMKAIOT B TJIAJIKMX MPSMBIX Tpybax c
NOCTOSIHHBIM CEYEHHUEM NP PABHOMEPHOM TE€UEHHH KUAKOCTU HA3bIBAKOT MOTEPSIMHU

[IpaBuiIbHBIN OTBET: MO JUTHHE / HA TPCHUE
Komnerennuu (unnukatopst): OTIK-3

3aaHusl OTKPBITOr0 THIIA C PA3BEPHYTHIM 0TBETOM

1. Onpenenure mokazaHue mnbe3omerpa Ny, ecaim H = 5w, a mokasaHus
MaHOMeTpa py = 0,2-10° Ia.

[IpuBecTu pacmmpeHHoe pemieHue. Bpems
BbITIOJTHEHUS — 10 MUH.

OxunaeMblii pe3ybTar:

N30b1TOUHOE TaBNIeHUE B TOUKE A PaBHO:

pm36A=pM+ng: pghm; Ha,

Toraa

h.s= pu/pgutH =20000/1000-9,81+5=7,03 m.

Kpurepun onennBanus:

yKkazana  Qopmyna; yKa3aHO 3HAQYEHUs]  IJIOTHOCTU BOJABI M YCKOPEHUS
cBOOOHOIO MaICHUS;

-h,,=7,03 m.

Kowmmerentuu (naaukatopsr): OIK-3

2. Onpenenure Cwty W30BITOYHOTO THIPOCTATHUECKOTO JABJICHUS BOJBI HA
KBaJIPaTHYIO KPBIIIKY CO CTOPOHO# b = 2 M, pacnionoxxenHyto Ha riyoune h = 3 m.



IIpuBecTH pacIMpeHHOE PELLICHHUE.
Bpewms Bemonnenus — 10 MuH.
OxunaeMblii pe3ybpTar:
CymmapHas cuiia M30bITOYHOTO THAPOCTATUUECKOTO IABJICHUS HA IIOCKYI0 (QUTYpYy
paBHa:
Fuss = pew = pgh.w, H

IJi€ P, — U30BITOUHOE JAAaBJICHHUE B LICHTPE TSKECTH QUTYPBI, IIIOWAAbI0 @, [1a;
h. — paccTostHue 0T CBOOOIHOM MOBEPXHOCTH JI0 LIEHTPA TAKECTH, paCCMAaTPUBAEMOM
burypsl, m;
p — IIOTHOCTB KUIKOCcTH, p=1000 Kr/m3,
Inomans KBaApaTHO KPBINIKU paBHA: w=0h%=2%=4 M, h, = h + g =3+ % =4wMm
TOTJ1a:

F6 = 1000-9,81-4-4 = 156960 I[la = 156,96 klla
Kpurepun oneHuBaHus:
- yka3zaHa (opMyJia, yKa3aHO 3HAYEHUS INIOTHOCTH BOJbI U YCKOPEHHS CBOOOIHOTO
naJcHus;
- OIpezieieHa IUIoN[aab KBaIpaTHON KPBIIIKH;
- F,56 = 156,96 klla.
Komnerennuu (naaukaropsi): OIMK-3

3. Onpenenure pacxoa Q BOABI, BRITEKAIOMIECH M3 3aKPHITOTO COCYa Yepe3 OTBEPCTHE
d =10 cM B TOHKOM CTeHKE, eciu Hamop H =2 M, a 1aBiacHHe Ha CBOOOIHOM
noBepxHocTH Po=1,2 at. KoadunmeHT pacxoma oTBepCcTHs Uor = 0,62.

H
H
H
H
H
H
H
H
H
H
H
i
H
’
‘
H
H
H
!
¥
%.

[IpuBecTH paciIMpeHHOE pELICHUE.

Bpewms BeimosiHenust — 10 MuH.

OxunaeMblid pe3ysabTart:

Tak xkak aOCOMIOTHOE JaBJICHUE Ha CBOOOHOM MOBEPXHOCTH Po=1,2 aT> pP,=1 at, TO
HaXO0JJMM M30BITOYHOE JIaBJIEHHUE Ha TIOBEPXHOCTH Pusgo=1,2 -10°-1 -10°=0,2 -10°I1a

OrnpenensieM pacxojl Yepe3 OTBEPCTHUE:



Q =ty @ \/ 29 (H +22%) = 0,62 242 \/2 1981 (2+ ) =

pg 1000-9,81
0,043m%/c=43 n/c
Kpurepnn onenuBanus:
- yKazaHa ¢popMyIia, yka3aHO 3HAUE€HMsI INIOTHOCTU BOJbI U YCKOPEHHS] CBOOOIHOTO
najeHus;
- YKa3aHo, KaK CBsA3aHbl a0COJIIOTHOE U U30BITOYHOE JIaBJICHUS;
- Q=43n/c
Komnerennuu (unnuxatopst): OIIK-3

4. OmnpenenuTh HAMOP Ha HACOCE MOKAPHOU aBTOIMCTEPHBI, €CIIM PACCTOSTHUE OT
MecTa moxapa 10 Bojgoucrounuka 80 m. Jluametp pykaBos d = 66 mm. Ha Tymienue
HOJIaH CTBOJI C JraMeTpoM Hacaaka dy = 13 MM. BeicoTa mojbeMa CTBOJIa COCTABIISET Z
= 14 M, pacxoxa Hacoca Q = 3,7 j1/c, CONpOTHBIICHHE POPE3MHEHHOTO pyKaBa d = 66 MM
— $,=0,034 (c/1m)?*M, CONPOTUBJIEHKE HACAIKa TI0YKAPHOTO CTBOJIA C JMAMETPOM HAcaJKa
dy = 13 MM — S,=2,89 (c/m)? M.

n d

- N

[IpuBecT pacIMpEeHHOE pEIICHUE.
Bpewms BeinosiHeHust — 15 MuH.
OxunaeMblii pe3ybpTart:
B npaktuueckux pacuerax TpeOyeMblil Harmop Hacoca onpenensercs rno popmyie:
Hyp=S.Q%+2z,m
r7ie Sc — CONPOTUBIICHNE PYKABHOM JIMHUM, 3aBUCSIIEE OT BUJIA PYKABHOM
cucteMsl(c/m)% M;
Q — pacueTHbIN pacxoJ BOBI, JI/C;
Z — BBICOTA NOJIbEMA TOKAPHBIX CTBOJIOB HAaJ OChIO HACOCA, M.
JIns pyKaBHOU CHCTEMBI, COCTOSAIIEN U3 OJHOTO PyKaBa, COIMMPOTUBIICHUE BBIUUCIISIFOT
o ¢popmyiie

Se=S,+ Sy (c/M? M

rzie S, — CONPOTUBJIEHUE PyKaBa 3aJaHHOTO JuaMeTpa utHol L = 20 m, (c/m)?-M;

S: — CONPOTHBIIEHUE HACAKA TT0KAPHOTO CTBOJA, (C/11)2-M.

Omnpenensiem konudecTBo pykaBoB n = 80 / 20 = 4 mir.

ConpoTHBIIEHHE TPOPE3MHEHHOTO pykaBa S,=0,034 (c/m)? M.

CompoTuBieHre HacaKa MOKapHOTO CTBOJA C TuaMeTpoM Hacanka dy = 13 mm
S:=2.,89 (c/m)?"Mm.

S. =4-0,034 + 2,89=3,026 (c/n)*>*M
Hr, =3,026-3,7% + 14=55,4 m

Kpurepun ouenuBanus:

- ykazaHa ¢popMyIa, OIpeIe]ICHO KOJTUIECTBO PYKaBOB;

- OIIPENICTICHO COMPOTUBIICHUE PYKABHON CUCTEMBI, COCTOSIIIIEH U3 OJTHOTO
pyKaBa;



- Hp = 55,4 m.
Komnerennuu (unnukaropst): OIIK-3



3KCHepTHOC 3AKJIIOYCHHE

[lpencraBnenHpld GoHA omeHoYHBIX cpeAacTB (mamee — POC) no aucuuminbe
«'upaBinka crieliaIbHBIX MAIMH» cOOTBeTCTBYeT TpedoBanusm @I'OC BO.

Ilpennaraemple OLIEHOYHBIE MaTepHaibl aJ€KBaTHBI LEJAM M 3aJavyaM peanusaiiuii
OCHOBHOH NpodecCHOHATBLHON 00pa30oBaTebHON MporpaMMBbl 1o cnenuaibHocTi 20.05.01
{loxxapuas  GesomacHocTh, crenuanu3anusi «lIpoexkTupoBaHue, NPOU3BOJCTBO
IKCTITYaTalUsl IOYKapHO-cTiacaTeNIbHOM TEXHUKU U 000pYI0BaHUSD).

OueHoUHBIE CcpeacTBa AJIsl TEKYIHIEro KOHTPOJIS YCHEBAEMOCTH, IPOMEXYTOUHOH
aTTeCTailliK 110 UTOTaM OCBOCHHSI TUCLHUTUTHHBI PECTaBIeHBI B TOJIHOM 00beME.

Buanl OUEHOYHBIX CpENCTB, BKIIIOYEHHBIE B IIPEACTaBIEHHbIH (HOHI, OTBEHaO!
ocHOBHBIM TIpuHIIUNAM GopmupoBanus @OC.

PaspaGotaHHblii WM TpeAcTaBIeHHBIM TSI SKCMEPTU3bI (OHI OLEHOYHBIX CPEHCTH
PEKOMEHAYETCS K UCIIOJB30BaHHUIO B MPOIECCE MOATOTOBKH OOYyHAOLIMXCS MO YKa3aHHOMY
HaNPaBJICHHUIO.

-

Ilpencenatens yueOHO-METOAMYECKOM
KOMUCCHH UHCTUTYTA A Muxainos /1.B.



JIuCcT n3MeHeHUH U TOMOJTHEeHU I

n/n

Bunae! nonoiaHeHui u
U3MEHEHUN

Jara u HOMep NpOTOKOJIa
3acemanus Kagenpol
(xadenp), Ha KOTOPOM ObLIH
paccMOTpEeHBI U 0JJ00PECHBI
U3MCHCHHS U JOIIOJHCHUA

[Tonmuce
(¢ pacudpoBKoii)
3aBeIYIONIETO Kadeapoi
(3aBenyromux Kadeapamn)
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