


KoMnjieKT 011eHOYHbIX MaTepuajJaoB 1o JTMCHUIIMHE
«I‘I/mpaBmea cricnuaJbHbIX MAaIlIMH»

3ajannsi 3aKPBITOTO THIA

3aaHus 3aKPHITOT0 THNIA HA BBIOOP MPABUWIBHOIO OTBETA

1. BriGepuTte oMH NpaBUIbHBIN OTBET

OTHolIeHKE Beca )XKUIKOCTU K 3aHUMaeMOMy 00beMy Ha3bIBaIOT. . .
A) IIJIOTHOCTHIO

b) ynenbHbIM Becom

B) ynenbHOM MIOTHOCTHIO

I') OTHOCHUTEIIBHBIM Y/IEIbHBIM BECOM

[IpaBunbHBIN OTBET: b

Komnerenumu (uaaukatopsl): OITK-3

2. BriOepute oAMH NMpaBUIIbHBIN OTBET

JlamMmuHapHBIM Ha3BIBACTCS PEIKUM JIBUIKEHUS KUIKOCTH. ..

A) TIpu KOTOPOM YaCTHIIbI KUJIKOCTH MEPEMEIIAIOTCs] OECCUCTEMHO TOJIBKO Y
CTEHOK TpyOOIpoBoIa

b) npu KOTOpOM 4YacCTHIBI >KHAKOCTH B TpPyOOIMpPOBOAE MEPEMEIIAOTCs
0eccuCcTeMHO

B) npu koTOpOM 4aCTHUIIBI dKUJKOCTU IBUKYTCS 10 MApAJIICTLHBIM TPACKTOPUSIM

I') mpu KOTOpPOM YaCTHUIIBI KUAKOCTH JBUTAIOTCS MOCIOMHO TOJIBKO Y CTEHOK
TpyOOIpoOBO/Ia

[IpaBunbHBIN OTBET: B

Komnerenuuu (uaaukatopsr): OITK-3

3. BriGepuTte oauH npaBUIbHBIN OTBET
Pacxon KUAKOCTH U3MEPSIETCS B:

A) m?

b) m?/c

B) m*-c

I m?/c

[IpaBunbHbiil oTBET: [’

Komnerenuuu (uaaukatopsr): OITK-3

4. BeiOepuTe OANH NMPABUIIbHBINA OTBET

JlaBieHue, KOTOpOEe MOKHO MU3MEPUTH € MTOMOIIBIO MAHOMETPa Ha3bIBAIOT. . .
A) aOGCOTIOTHBIM

b) armocdepHbiM

B) BakyymmeTpuueCcKUM

I') n36pITOUHBIM



IIpaBunbHEBIN OTBET: I’
Komnerenuuu (naaukatopsl): OITK-3

Banamm 3aKPLITOI0 THIIA HA YCTAHOBJICHHUE COOTBETCTBUA

1. YcranoBure IMpaBUJIIBHOC COOTBCTCTBUC. Ka>1<110My QJICMCHTY JICBOI'O CTOJ'I6Ha

COOTBCTCTBYCT TOJIBKO OIWH 3JICMCHT IIPAaBOI'O CTOJI6II8,.

1)

2)

3)

4)

Omnropa
A)

b)

B)

I)

IIpaBUIIBHBIN OTBET:

Onpenenenue
aMIopa oT a0COJTFOTHOTO
THJIPOCTATHYECKOTO  JIaBJICHUS Ha
IUTOCKYIO CTCHKY

aMIopa oT aOCOJTFOTHOTO
THJIPOCTATHYECKOTO  JIABJICHUS Ha
IUTHHIPHYCCKYIO TTIOBEPXHOCTD

9IIIOpa oT U30BITOYHOTO
r'maApoCTaTHYCCKOIO0 JaBJICHHA Ha
IIOCKYIO CTCHKY

S9IIIOpa oT U30BITOYHOT'O
r'maApoCTaTHYCCKOIO0 JaBJICHHA Ha
MUINHAPUYICCKYIO IIOBCPXHOCTD

1 2

b B

Komnerenuuu (uaaukaropsl): OITK-3

2. YcraHOoBHTE ITPaBUIIBHOE COOTBETCTBHE. KaXK10My 3JI€MEHTY JIEBOT'O CTOJI0Ia

COOTBCTCTBYCT TOJIBKO OJHH 3JICMCHT IIPAaBOI'O CTOJ'I6I_[a.

[Tapamerp Ennaunna nzmepenus
1) JlaBnenue, p A) ITa
2) Koaddunuent oovemuoro cxarus, f, b) I1a
3) Kunematnuecknii Kod(ppunreHT B) Ma-c
BSI3KOCTH, V
2) JlnHaMU4YeCKU K03 bunmeHT r NETA
BSI3KOCTH, U
IIpaBUIIBHBIN OTBET:
1 2 3 4
b A r B

Komnerenuuu (uaaukaropsl): OITK-3




3. YcraHoBHTE NpaBUIbHOE COOTBETCTBUE. Kaxk10My 31€MEHTY JIEBOTO CTOJIONA

COOTBETCTBYCT TOJIBKO OJMH 3JICMCHT IIPaBOI'0O CTOJ'I6I_Ia.

1)
2)

3)

4)

[TapameTp dopmyJia

[Tone3nast MOIIHOCTH A) NP9 Q-H
HEHTPOOEHKHOTO Hacoca n
[ToTpebnsieMast MOIITHOCTH B) N =9 Q-H
IIEHTPOOEKHOTO Hacoca N * Nnep
MoutHoCTh Ha Bairy B) N = M-m-n
HIEHTPOOEKHOrO Hacoca 30
MomHoCTh ABUTATENS IS
MIPUBO/IA IIEHTPOOEIKHOTO I N=p-g-H-Q
Hacoca
[IpaBUIBHBIN OTBET:

1 2 3 4

I A B b

Kommnerennmu (naaukaropsr): OITK-3

4. YcranoBure IIPpaBUJIBHOC COOTBCTCTBHUC. KEDKI[OMy QJICMCHTY JICBOI'O CTOJ'I6]_Ia

COOTBCTCTBYCT TOJIBKO OJHH 3JICMCHT IIPaBOI'O CTOJ'I6HEL

1)

2)

3)

4)

OnpeneneHus CxeMbI coeTUHEHHS HACOCHO-
PYKaBHOU CUCTEMBI
ITocnenoBarenrHOE
COCIMHECHHE HACOCHO-
PYKaBHBIX CUCTEM A)
IIpocTtoe coeanHEeHNE HACOCHO-
PYKaBHBIX CUCTEM B)

CMmernragsoe COeIMHEHNE
HAaCOCHO-PYKaBHBIX CUCTEM B)

[TapannensHoOe COCIMHEHHE
HAaCOCHO-PYKaBHBIX CUCTEM. I

IIpaBUIIBHBIN OTBET:

1 2 3 4

b A r B

Komnerenuun (unaukaropst): OITK-3



3agaHusi  3aKpBLITOT0 THNA  HAa  YCTAHOBJIEHHE  TNPaBUJIbHOM
MOCJ1e10BATEJIbHOCTH

Sanuwume npasuibHyro NnoC1e008amenbHOCHb 6yK6 cjlesa Ha npaeo.

1. Pacnonoxkute cpegHUE CKOPOCTH TMOTOKAa Ha ydYacTKax TpyOomnpoBoja B
MOPSIJIKE BO3PACTAHUS:

A) Vi

B) 1 %)

B) V3

F) V4

[IpaBunbnsiii otBeT: I, A, b, B
Komnerenumu (uaaukatopsl): OITK-3

2. Pacnionoxure JaBJICHUS Ha Y4daCTKaX HAIIOPHOI'O TPY6OHpOBOI[a B IIOPAAKS
BO3paCTaHUA:

5 < 3
° " 0 -
I_ ] -~
i
0 Yy vz vy Vq
— | ——— i Y- — i
¥z : 12 P Py

A) pi
b) p2
B) ps

) p4
[IpaBunbnsiii otBET: B, b, A, I

Komnerenuuu (uaaukatopsr): OITK-3

3. Pacnonoxxute Hacaaku B OpsiKe Bo3pacTaHus kodduimenta pacxoaa u:
A) IMIMHIPUYECKUN BHEIITHUN

b) koHnueckuii pacxoasiuiics

B) xoHOMIATBHBIM

I') koHHuYecKuil cxoasaIuncs

IIpaBunbhbiil oTBeT: b, A, I, B

Komnerenunu (naaukartopsl): OITK-3



4. Pacnonoxure pabodyre Kojieca LEHTPOOESKHBIX HAaCOCOB B TMOPSIIKE
BO3pacTaHus JaBJIeHUS, IPOU3BOAMMOrO 3TUMU HACOCAMU:

A) TUXOXO/THBIC

b) nuaronanbHbie

B) HOpManbHOM OBICTPOXOAHOCTH

I') ObicTpOXOTHBIE

[IpaBunbHbiil oTBET: A, B, I, b

Komnerenuuu (naaukatopsl): OITK-3

3aHaHHH OTKPLITOI'0 THUIIA

3aIlaHl/Iﬂ OTKPLITOT0 THIIA HA TOIIOJTHEHUE

Hanuwume nponywennoe cnoo (ciosocovematnue).

1. Bce unenbl ypaBHeHUs1 bepHyiu oToOpaxxkaeT 3aKkoH
JUIS TIOTOKA PEAJIBHOM KUJIKOCTH.

IIpaBUIIBHBIN OTBET: COXPAHEHUS YHEPTUU.

Komnerennuu (uaaukaropsr): OITK-3

2. TpyOomnpoBoabl, B KOTOPHIX OCHOBHBIMU SIBJISIFOTCSI TOTEpU Hamopa Ha
IIPEONIOJIEHUE CUJI TPEHMsI MO JJIUHE /i, @ MECTHBIE IOTEPHU HAropa COCTABISAIOT
hu=< h:, Ha3bIBAIOT

[IpaBUIIbHBIN OTBET: TJIVHHBIMHU.

Komnerenumu (uaaukatopsl): OITK-3

3. IIpon3BOAMTENBHOCTh HAcoOCa 3aBUCHUT OT ceTu
(cucTeMbl TpyOOTIPOBOIOB), HA KOTOPYIO OH pabOTaeT.

[IpaBUIBHBIN OTBET: CONPOTUBIIEHHUS.

Komnerenmuu (uaaukaropsr): OITK-3

4. I'mapaBIuvYeCcKUe MAIlIUHbBI, KOTOPhIE MTPEOOPa3yI0T MEXaHUUECKYI0 IHEPTHUIO
B SHEPIUIO MOTOKA KUJKOCTH HAa3bIBAIOT

[IpaBuIIbHBIN OTBET: HACOCAMMU.

Komnerenmuu (uaaukaropsr): OIMK-3

3ajaHus OTKPBITOr0 THIIA C KPATKUM CBOOOJIHBLIM OTBETOM

1. I[J'ISI HU3MEPCHUA ITOJOXKUTCIBbHOTO U30BITOYHOTO AAaBJICHUA HMCIIOJB3YIOT

[TpaBWIBHBIN OTBET: MAHOMETP / THE30METP
Komnerenumu (naaukatopsl): OITK-3

2. JlaBieHre B MOPIIHEBOU mojocTu ruapouununapa — 10 MIla. Onpenenuts
BEJIMYMHY YCUJIUS Ha IITOKE TUAPOLMIMHIPA, €CIIH TI0m@ab nopuHs — 0,0078 m2.
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OTBeT: BenmW4YMHA YCUJTUS paBHA
[TpaBwnbHbIM oTBeT: 7800 H /7,8 xH / 780 kr°C
Komnerennuu (uaaukaropsr): OITK-3

3. HaMHHapHBIﬁ PCXKHUM JABHKCHUA JKHAKOCTH MOKHO OIIMCATh, KakK

[IpaBWIBHBIN OTBET: MapaJUICIbHO-CTPYHYATHIN / yIOPSTOYECHHBII
Komnerenuuu (naaukatopsl): OITK-3

4. Ilorepu Hamopa, KOTOpbIE BO3HHMKAIOT B IIAJAKUX HPSIMBIX Tpydax ¢
ITIOCTOSIHHBIM CE€YEHUEM TP PAaBHOMEPHOM TEUECHMM JKMIKOCTH HA3bIBAIOT MOTEPSIMHU

[IpaBUIIbHBII OTBET: 1O AJUHE / HA TPEHUE
Komnerennuu (uaaukaropsr): OITK-3

3aaHuA OTKPBHITOrO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Ompenenute mHOKa3aHWE Mbe30MeTpa /g, ecmu H = 5w, a MOKa3aHUs
MaHoMeTpa py = 0,2:10° ITa.

[IpuBecTr pacCIMPEHHOE PELICHUE.
Bpewms BoinonHenus — 10 muH.
OxuaeMblid pe3yJbTar:
N30bITOUHOE 1aBIeHNE B TOUKE A paBHO:
Prusoa=puTpgH= pghns, 1a,
TorAa
hps= py/pgutH =20000/1000-9,81+5=7,03 wm.
Kpurepun ouennBanus:
- ykazaHa (QopMyaa; YyKa3aHO 3HAYEHHs] IUJIOTHOCTM BOABl M YCKOPEHHS
CBOOOJHOIO ITaJCHUS;
-h,;=7,03 M.
Komnerenumu (naaukatopsl): OITK-3

2. Onpenenute Cuiy HM30BITOYHOTO THAPOCTATUYECKOTO JIABJIICHUS BOABI HA
KBaJIPATHYIO KPBIIIKY CO CTOPOHOU b = 2 M, pacloyIOKeHHYIO Ha TTyOuHe /2 = 3 M.



IIpuBecTy pacIMPEHHOE PELICHUE.

Bpewms BeimonHenus — 10 MuH.

Oxunaemblil pe3yabTar:

CymmapHas cwia M30BITOYHOTO THUJIPOCTATHUUECKOTO JABJICHHS Ha IUIOCKYIO
burypy paBHa:

FPI36 = Pcw = pghc(‘): H

e P, — U30BITOYHOE JABICHUE B IIEHTPE THKECTU (PUTYpBHI, TUIONIAIbI0 @, [1a;

h. — paccrosHue OT CBOOOJHOW TOBEPXHOCTH /O IEHTPa THKECTH,
paccMaTpuBaemMon (pUrypsl, m;

p — IWIOTHOCTB XKUAKOCTH, p=1000 Kr/m°.

[lnomans KBaapaTHOM KPBILKK paBHa: w=h*=2’=4 m, h. = h + g =3+ % =4
M TOTJa:

F,;s =1000-9,81-4-4 = 156960 Ila = 156,96 klla

Kpurepuu onienrBaHus:

- yka3zaHa ¢opMyna, YKa3aHO 3HAYEHMs] IUIOTHOCTH BOABI M YCKOPEHUS
CBOOOJTHOTO TTaJICHHUS;

- oTpejiesieHa TUIoMAAb KBaIpaTHON KPBIIIKY;

- F,.5 = 156,96 KIla.

Komnerenuuu (uaaukatopsl): OITK-3

3. Onpenenute pacxon () BOABI, BBITEKAIOUIECH W3 3aKPBITOTO COCylda YeEpe3
otrBepcTHe d =10 cM B TOHKOM CTEHKE, €clii Harop H =2 M, a JaBjeHue Ha CBOOOHOM
noBepxHOCTHU po=1,2 at. KoaddutmeHnt pacxoga oTBepCTus tor = 0,62.

IIpuBecTu paclInpeHHOE PELICHHUE.

Bpewms BoimonHenus — 10 MuH.

OxuaeMblid pe3yJIbTar:

Tak kak aOCOIOTHOE JaBJIE€HHUE HAa CBOOOTHON MOBEPXHOCTH po=1,2 at> p,=1 ar,
TO HAXOAUM U30LITOYHOE JABIEHUE HA IOBEPXHOCTH Pysso=1,2 +10°-1 -10°=0,2 -10°I1a

OmnpenensieM pacxo]] 4epe3 OTBEPCTHE:



Q=to \/ 29 (H +222) = 0,62 s \]2 1981(2+ ) =

1000-9,81
0,043m%/c=43 n/c

Kpurepuu oneHuBaHUS:

- yka3zaHa ¢opMyia, yKa3aHO 3HAUYCHHUS IUIOTHOCTH BOJBI U YCKOPCHHS
CcBOOOIHOIO IaIEHUS;

- YKa3aHO, KaK CBSI3aHbI a0COJIIOTHOE U M30BITOYHOE JABICHUS;

- O=43n/c

Komnerenuuu (naaukatopsl): OITK-3

4. OnpenenuTth HAOP HAa HACOCE MOKapHOUW aBTOLMCTEPHBI, €CIU PACCTOSIHUE
OT MecTa nokapa 10 Bogoructounuka 80 m. /flnamerp pykaBoB d = 66 mm. Ha Tymienue
MOJIaH CTBOJI C IMaMETPOM Hacajaka dy = 13 MmM. BricoTa mogpemMa cTBOJIA COCTABIISAET
z = 14 m, pacxox Hacoca Q = 3,7 7n/c, CONPOTUBIIEHNE MPOPE3UHEHHOTO pPyKaBa
d=66 MM — S5,=0,034 (c/n)**M, CONPOTHMBIEHHME HACaIKa IOXAPHOIO CTBOJA C
auaMeTpoM Hacangka dy = 13 Mmm — 5,=2,89 (c/m)* M.

[IpuBecTr pacIMpPEHHOE PEIICHUE.
Bpewms BoinonHenus — 15 MuH.
OxunaeMblid pe3yJIbTar:
B npaktuueckux pacuerax TpeOyeMblil Hamop Hacoca OMNpENesseTcs II0
dbopmyne:
Hy, =80 +z,m
rie S. — CONPOTUBIEHUE PYKABHOM JIMHHWM, 3aBHCSIIEE OT BHAA PYyKaBHOU
cucreMbl(c/m)* M;
Q — pacyeTHbI pacxo/l BOAbL, JI/C;
Z — BBICOTA MOAbEMA MTOXKAPHBIX CTBOJIOB HaJl OCBhIO HACOCA, M.
JImg pyKaBHOW CHCTE€MBI, COCTOSIIIEM W3 OJHOTO pPYKaBa, CONPOTHUBICHUE
BBIYHUCJISIOT 11O (popmyrie
Se =8, + Sy, (c/M)% M
rie S, — CONPOTHBIIEHHE PyKaBa 3aJaHHOTO JUaMeTpa IuHOU L = 20 M, (¢/n)? m;
Sy — CONPOTHUBIIEHUE HACAKA ITOKAPHOTO CTBOMA, (C/11)% M.
OmnpenensieM konuyecTBO pykaBoB n = 80 / 20 = 4 mt.
ConpoTHBIIEHHE TIPOPE3UHEHHOTO pyKasa S,;=0,034 (c/m)* M.
CompoTuBieHre HacaaKa MOKAPHOTO CTBOJIA ¢ TUaMeTpoM Hacaaka dy = 13 mm
S:=2,89 (c/m)*m.
Se =4-0,034 +2,89=3,026 (c/n)*m
Hyp =3,026-3,7% + 14=554 M
Kpurepun ouenuBanus:
- yKazaHa ¢popMyJia, ONPEesIeHO KOJIMYECTBO PYKABOB;
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- ONpEeNeNeHO COMPOTUBICHUE PYKABHOW CHUCTEMBI, COCTOSIIEH W3 OHOTO
pyKaBa;

= TP = 55,4 M.

Komnerennuu (uaaukaropsr): OITK-3
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JKCNepTHOE 3aKIIUeHHe

[lpencrtaBneHHbIH  KOMIIEKT OLIEHOYHBLIX MaTepUasioB 110 AMCUHMIIMHE
«['wnpaBiirka crielraibHbIX MallIMH» cOOTBeTCTBYET Tpebosanusm GI'OC BO.

[Ipennaraembie OLEHOUYHblE MaTepuajibl aJ€KBAaTHbI LEAAM H  3ajadam
peanu3allM OCHOBHOW npodeccuoHanibHol 00pa3oBaTeNbHOH MporpaMmbl M0
HarpaBiaeHHUIO MOATOTOBKU « TexHoc(epHas 6e30MacHOCTbY.

Bu/bI OLIEHOUHBIX CPEACTB, BKIOYEHHBIC B TIPEACTABICHHBIN (POHI, OTBEHAIOT
OCHOBHbBIM MpuHIHMnam popmuporanus OOC.

PazpaGoranHble u mnpencTaBieHHble A IKCIEPTU3bl OUEHOUHbIE Marepualibl
PEKOMEHIYIOTCSI K HCIIONb30BaHUK B Tpollecce MOArOTOBKKM 00y4arolUXcsi Mo
yKa3aHHOMY HarpaBieHHIO.

ﬂpeﬂceﬂaTenb yL{e6HO-MeTOﬂ,HLIeCKOI\/JI KOMHCCHHU

UHCTUTYTA Ay Muxaitnos JI.B.



JIuceT u3MeHeHu ¥ 10NMOJTHEHUH

n/a

Buab! gomnoiaseHuii u
U3MEHEHNHN

Jlata u HOMep mpoTOKoIa
3acenaHus Kadeapsl
(xacenp), Ha KOTOpOM OBLIH
pPaccMOTpPEHBI U 0100pEHBI
HU3MCHCHUA U OOIIOJIHCHUA

Iloamuce
(¢ pactmmdpoBKoii)
3aBeyIONIETO Kadenapoi
(3aBemyromux kadempammu)
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