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1. Ilepeyennb

KOMIIETEHIIMA H©

YPOBHH

cpOpMUPOBAHHOCTH  TIO

AUCHHUILUIAHAM (MOIYJISIM), MPAKTHKaM B npouecce ocsoenust OITIOII BO

B mporecce ocBoeHus 00pa3oBaTeNbHONW MpOrpaMMbl Y OOYYaroIIerocss B XOje
M3YUYCHHS TUCHUIUTHMHBI «/ uopasnuxa» nNomkHbl chopmupoBathbes kommnerennuu: OIMK-3,

OI1K-5, OTTK-9

Kpurepuu onpenenenusi chopMUPOBAHHOCTH KOMIIETEHIIMN HA PAa3IMYHbBIX YPOBHSIX

ux (OpMUPOBAHUS

HNunexc koMIeTeHIIMHA

ConepkaHre KOMIETEHIIUN

OIIK-3

CriocobeH BHEIPSTh U OCBaMBAaTh HOBOE TEXHOJIOTHYECKOE 000pyI0BaHHE

Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS

Bunrsl 3austuii
Tu1s1 POPMHUPOBAHUS

OueHOYHbIE CPENCTBA
JUISL OLICHKH YPOBHS

c(hopMUPOBAHHOCTH
KOMIICTCHIINN KOMIICTCHIINN
KOMIICTCHIINN
N/I-20mk-3 CriocoOeH ocBanBaTh, JICKIIMH, VYcTHBII onpoc, pelieHue 3aaad,

MIPUMEHSITh U IKCILTyaTUPOBAThH
TUpaBInYecKre 000pyaoBaHue

MMPAKTUYCCKUC 3aHATUA,
caMoCTOsATENIbHAsE paboTa

BOIIPOCHI AJId ITPOBCACHUA
3a4€Ta, TCCTOBBIC 3aaHUs

MalTHHOCTPOUTETBHBIX
MIPOU3BO/ICTB

YPpOBHU OCBOCHUSI KOMITETECHIIUH

YpoBeHb 0CBOEHHUS
KOMIICTCHIIU

Kpurepun oniennBanus

IIponBuHYTHIH (OTINYHO)

3Haer: 0003HaUYEHUE MMAPABIMUYECKUX JIEMEHTOB U YCTPOUCTB HA TUAPO
U TMHEBMOCXEMaxX; MapaMeTpbl W  OCHOBHBIX  XapaKTEPUCTUKHU
TUIPABIMYECKUX U THEBMATUYECKUX 3JIEMEHTOB U YCTPOUCTB.

YMeer: NpoBOAWTH aHAIM3 JOKYMEHTAllMM OMNHUCHIBAIOLIEH THAPO U
MTHEBMOCXEMBITEXHOJIOTUYECKOT0 000PYJOBaHHSI MAIIUHOCTPOUTEIHHBIX

MIPOU3BO/ICTB.
Braneer/umeer HaBBIKOM aHaMHM3a JOKYMEHTAIIMH OMHUCHIBAIONIEH THAPO
u IMHEBMO CUCTEMEI TEXHOJIOTHYECKOI O obopynoBaHus

MAalIMHOCTPOUTECIBHBIX MPOU3BOACTB, HAaBBIKAMU p33pa6OTKI/I IJ1aHa I10
YCTAaHOBKC U MMOAKIIOYCHHUA HOBOI'O TCXHOJIOTHYCCKOT'O O60py,Z[OBaHI/I}I.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: B JOCTAaTOYHOM CTEMEHW O0O3HAYCHUE THIPABIUYCCKUX
3JIEMEHTOB W YCTPOMCTB Ha THMAPO M IHEBMOCXEMaxX; IapaMeTpbl U
OCHOBHBIX XapaKTEPUCTHKU THUJPABIUYECKUX U  IMHEBMATHYECKUX
3JIEMEHTOB U YCTPOUCTB.

YMeeT: B JIOCTaTOYHOM CTENEHW MPOBOAUTH AHAIM3 JOKYMEHTAIlUU
OIMMCHIBAIOIICH THIIPO U MTHEBMOCXEMBITEXHOJIOTHUECKOTO 000PYIOBaHHUS
MAIIMHOCTPOUTENBHBIX MPOU3BOJICTB.

Bnaneer/umeer B [OCTATOYHOM  CTEIEHM  HABBLIKOM  aHAIWA3a
JOKYMEHTAllMd  ONKCHIBAIOIEW  THAPO W THEBMO  CHUCTEMBI
TEXHOJIOTUYECKOTO 00OPYIOBAHHSI MAIIMHOCTPOUTENHHBIX MPOU3BOJICTB;
HaBBIKAMH DPa3pabOTKHM TUTAHA 1O YCTAHOBKE M TOJKIIOYCHHS HOBOTO
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TEXHOJIOTHYECKOr0 000PYAOBaHHUS.

[ToporoBsrii (6a30BBbIi1)
(Y1OBIETBOPUTEIBHO)

3HaeT: YaCTUYHO 0003HAYCHHUE THIPABIMUYECKUX DJIEMEHTOB U YCTPOICTB
Ha TUJIPO M IMHEBMOCXEMAax; MapaMeTpbl U OCHOBHBIX XAPAaKTEPHUCTUKHU
TUAPABINYECKUX U THEBMATHUYECKUX 3JIEMEHTOB U YCTPOMCTB.

YMeer: Ha MUHUMAJIbHO IIPUEMIIEMOM YPOBHE IPOBOJAWTH aHAIN3
JOKYMEHTAIlMU OMUCHIBAIOLIEH THAPO U MTHEBMOCXEMBITEXHOJIOTMYECKOTO
000pyI0BaHUsI MAIIMHOCTPOUTENBHBIX TPOU3BOJICTB.

Brnaneer/umeer Ha MUHHUMAIILHO MIPHEMIIEMOM YPOBHE HABBIKOM aHAIH3a
NOKYMEHTAalluM  ONKCHIBAIOIIEWM  THMAPO UM I[HEBMO  CHUCTEMBI
TEXHOJIOTHYECKOTO 00OPYAOBaHUS MAITMHOCTPOUTEIBHBIX MTPOU3BOJICTB;
HaBbIKaMU pPa3pabOTKH IUIaHA MO YCTAaHOBKE M TMOIKIIOYEHHS] HOBOTO
TEXHOJIOTHYECKOTO 000PYI0BaHMSI.

HNunexc koMIeTeHIIMHA

ConepkaHre KOMIETEHIIUN

OIIK-5

CriocobeH HCIob30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIOUINE B
npolecce HM3rOTOBJICHUS MAIIMHOCTPOUTENBHBIX H3JENUi TpedyeMoro
Ka4dye€CTBa, 3a1aHHOT'O0 KOJIMYECTBa Ipru HAUMCHBIIUX 3aTparax
00IIIECTBEHHOTO TPY/1a

Kox u HaumenoBanue
AHIAKATOPA TOCTHKECHUS

OneHouHbIE CpeICTBA

Bune! zagsatuil
TSl OLICHKH YPOBHS

st GOPMHUPOBAHUS

c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMH KOMIIETEHIUH
KOMIIETEHIUH
N/1-20mk-5 Criocoben JIEKLINH, YCTHBIN ompoc, pelnieHne 3a1ad,

HCIIOJIB30BaTh OCHOBHEIE
3aKOHOMEPHOCTH U
oOIIenHKEHEPHBIC 3HAHUS
MPOLIECCOB MPOTEKAIIINX B
THJIPOCHCTEMAX B IPOIIecce
HN3Ir0OTOBJICHUA

MalIMHOCTPOUTECIIBHBIX I/ISILCJ'II/Iﬁ

TpebyeMoro KauecTna,
33JIaHHOTO KOJIMYECTBA TIPH
HaANMMCHBIIINX 3anaTax
0OIIIECTBEHHOTO TPY/la

NPaKTUYCCKHUE 3aHATHS,
caMmocTosITeNbHas paboTa

BOITPOCHI AJId ITPOBEACHUA
3a4€Ta, TCCTOBBIC 3aaHus

ypOBHI/I OCBOCHUA KOMIICTCHIINHU

YpoBeHb 0CBOEHHUS
KOMIICTCHIIU

Kputepuu onenuBanus

IIponBuHYTHIH (OTINYHO)

3HaeT. OCHOBHEIC TECOPCTUYCCKUEC U MPAKTHYCCKUEC ITOJOKCHHUA U 3aKOHBI

paBHOBECHS a IIBUKEHUSI JKUIKOCTEH B TUAPOCUCTEMAX,
00eCIeunBaOIMX HAACKHOCTh PaOOTHI, JTONTOBEYHOCTh M KauyeCTBO
BBITTOIHSIEMBIX MPOLIECCOB B o0acTu TUAPABINYECKUX u

MTHEBMATUYECKHUX TIPUBOJIOB, TPUMEHSIEMBIX B TPAHCTIOPTHBIX,
TEXHOJIOTHYECCKUX MalinmHax u OGOpy,Z[OBaHI/II/I;
3aKOHOMEPHOCTH,  JCHCTBYIOIIHUE nporecce
MalIMHOCTPOUTCIIBHBIX H3,Z[GHHI>'I.

YMeeT: HUCHOIb30BaTh MOJYYCHHBIC 3HAHWUS W YMEHHS B pEIICHUHU
MPAKTUYCCKUX )41 MMPUKIIAAHBIX 3aaady TUApPaBJIMKHU, MMPUMCHATH
OOIIEMH)KCHEPHBIC 3HAHUS Ui PENICHHs IMPOW3BOJCTBEHHBIX 3a/la4 B

OCHOBHBIC

B HU3TOTOBJICHU S
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MAIIMHOCTPOCHUH.

Brnageer/umeer KOMILIEKCOM PacueTOB, CBS3aHHBIX C THAPOJIUHAMUKOMH,
TEUCHUEM IKUJKOCTM MW TPOBOAUTH aHAJIM3 KadecTBa IMpolecca
yIOpaBlIeHUs TUAPOJMHAMHYECKUX  CHCTEM; ONBITOM paboTBl €
THUAPABIMYECKIUMHU CUCTEMaMHU U 000PYIOBAHUEM.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: B JIOCTaTOYHOM CTENEHHU OCHOBHBIE TEOPETUYECKHE U
MIPAaKTUYECKUE TIOJOKEHUS W 3aKOHbl PABHOBECHS U JIBH)KCHMS
KHUJKOCTEH B TUIPOCUCTEMAX, 00ECIEUHBAIOIINX HAJE)KHOCTh PabOTHI,
JOJITOBEYHOCTh M KayeCTBO BBIMOJIHAEMBIX IIPOLECCOB B 00JaCTH
TUAPABIMYECKUX W THEBMATUYECKHX MPUBOJAOB, MPUMEHAEMBIX B
TPAHCIOPTHBIX, TEXHOJIOIMUECKUX MallliHAX U 000PYIOBaHUH; OCHOBHbIE
3aKOHOMEPHOCTH,  JCUCTBYIOIIME B  MPOLECCE  U3TOTOBJICHHS
MalIMHOCTPOUTEIBHBIX U3/IEIUN.

YMeer: B JOCTaTOYHOM CTENEHU MCMOJIb30BaTh MOJYYCHHbIC 3HAHUS U
YMEHHUS B PELICHUU MPAKTHUUYECKUX M NPUKIAJAHBIX 3a/1a4 TUAPABIHUKU;
MPUMEHSITH OOIIEMHKEHEPHBIE 3HAHUS IS PEUICHHS TPOU3BOICTBEHHBIX
3a/1a4 B MAalIMHOCTPOEHUH.

Bnageer/umeer Ha JOCTAaTOYHOM YpPOBHE KOMIUIEKCOM pPacueToB,
CBA3AHHBIX C THUJIPOJMHAMUKON, TEUYEHHEM JKHUJIKOCTH W HPOBOIAUTH
aHaJIM3 KaudecTBa MPOIECcca YMPaBJICHUS] TUIPOJUHAMUUYECKUX CHUCTEM;
OTIBITOM PabOTHI C TUAPABINYECKUMH CHCTEMaMHU U 000pyJOBaHUEM.

[ToporoBerii (6a30BbIi)
(YIOBIETBOPUTEIHLHO)

3HAeT: YaCTUYHO OCHOBHBIC TEOPCTUYCCKHE M MPAKTUICCKUE TTOJIOKECHUS
U 3aKOHBl PABHOBECHUS M JBHIKCHHUS JKHIKOCTEH B THAPOCHCTEMAX,
OGGCHG‘-II/IBaIOH_[I/IX HaaACXKHOCTb pa6OTBI, JOJITOBCYHOCTh U Ka4dyC€CTBO
BBIMTOJHSEMBIX ~ MPOIIECCOB B O0JIACTH  THAPABIMYCCKHX U
MHCBMATHYCCKUX MMPUBOAOB, MIPUMCHACMbBIX B TPAHCIIOPTHBIX,
TEXHOJOTUIECKUX MalHaX u 000pyIOBaHUH; OCHOBHbBIE
3aKOHOMEPHOCTH,  JCHCTBYIOIIME B  MPOIECCe  HM3TOTOBJICHUS
MAaITHHOCTPOUTEIBHBIX U3/ICITHIA.

VYwMmeer: Ha MUHUMAJIIBHO MMpUeMJICMOM YPOBHC HUCITIOJIb30BAaTh
MOJIYYCHHBIC 3HAHHS U YMCHHUS B PEIICHUN MPAKTHUYCCKUX U MPUKIIATHBIX
3aaa4 TUuaApaBJIUKU; IMIPUMCHATDH O6H_IGI/IH)KGHepHBIe SHaHUA I PCIICHUA
MPOM3BOICTBEHHBIX 33/1a4 B MAIIHHOCTPOCHHH.

Brnaneer/mmeer Ha MHMHHMMANbHO TNPUEMIIEMOM YPOBHE KOMIUIEKCOM
pacyeToB, CBSA3aHHBIX C TUAPOAMHAMHUKON, TEYCHHUEM JKUAKOCTH W
MPOBOAWUTDH AHAJIM3 KAa4YCCTBA NPOoUCCCa YIPABJICHUA THAPOAUHAMUYICCKUX
CHCTEM; OIBITOM paboOThl C TUAPABIMYCCKHMMHU CHCTEMaMH U
000py/IOBaHUEM.

HNunexc koMIeTeHIIMHA

ConepkaHre KOMIETEHIIUI

OIIK-9

Crocoben  ywyactBoBaTb B pa3paboOTKe  MPOEKTOB  W3JEIHN
MAaITHHOCTPOCHUS

. OneHouHbIE CpeICTBA
Kox u HaumenoBanue Bune! zagsatuil
JUTSI OIICHKH YPOBHS
UH/INKATOpa TOCTUKCHUS st hOPMHUPOBAHUS
c(hOpMHUPOBAHHOCTH
KOMIIETEHIIU U KOMITIETEHIHN
KOMITIETEHIHH
N/I- 3omk -9 Criocoben JIEKLINH, YCcTHBIN ompoc, pelnieHue 3a1ad,
y4acTBOBAaTh B pa3pabOTKe MPAKTUICCKHUE 3aHSITHS, BOTIPOCHI JISI TPOBEICHUS
MIPOEKTOB T'MJIPABIUICCKUX caMoCTOsITeNIbHas paboTa 3a4eTa, TECTOBLIE 3aJaHUS
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CUCTEM U3EITNU
MaH_II/IHOCTpOGHI/IH

YPpOBHU OCBOCHUSI KOMITETEHIIUH

YpoBeHb OCBOEHHUS
KOMITIETEHINH

Kpurepun oniennBanus

IIponBuHYTHIHN (OTINYHO)

3HaeT: OCHOBHBIC 3aKOHBI THJIPABIHMKHU, 00IIee yCTPOHCTBO U paboOTy
CHCTEM THIPABIUKA W THAPOIPHBOIA;, MX0003HaueHHE HAa TUAPO U
MMHEBMOCXEMax; IMapaMeTpbl U OCHOBHBIX XAapaKTEPUCTUKH CHCTEM
THIIPABIUKU U THIPOIPUBO/IA.

YMmeeT: pa3pabarbiBaTh MPOEKTHI TUAPABIUYECKUX CUCTEM B O(QOPMIISTH
MPOEKTHYIO JJOKYMEHTAIIHIO.

Bnageer/umeer HaBbIKaMH pa3pabOTKH MPOEKTOB THAPABIMYECKUX
cucreM ¢ odopmiIeHHEM ~ TPOCKTHOH  JOKYMEHTAlMH  TPH
MIPOCKTUPOBAHMSI M3/ICTTUI MAITUHOCTPOCHUSI.

[ToBbIIeHHBIH (XOPOIIIO)

3HaeT: B JOCTATOYHOW CTETEHU OCHOBHBIE 3aKOHBI T'MAPABIMKH, 00Iee
YCTPOHCTBO ¥ pabOTy CHCTEM THAPABIMKH U  THIPONPUBOA;
nxo003HauUeHUE Ha TUAPO M MHEBMOCXEMAax; MapaMeTpbl U OCHOBHBIX
XapaKTEpUCTUKU CUCTEM T'HAPABIMKHU U TUAPOIPUBOLIA.

YMeer: B JOCTaTOYHOM  CTENEHHM  pa3padaThiBaTh  MPOEKTHI
THJIPABINYECKUX CUCTEM U 0(OPMIIATH MPOEKTHYIO IOKYMEHTALIHUIO.
Bnageer/umeer Ha [0OCTaTOYHOM YPOBHE HaBBIKAMH Pa3pabOTKHU
MPOEKTOB THIPABIUYECKUX CHUCTEM C OQPOPMIICHHEM MPOEKTHOM
JOKYMEHTAIMH MPU NPOEKTUPOBAHUS U3JIEINH MallTHHOCTPOCHUSI.

[ToporoBsrii (6a30BbIi)
(YIOBIETBOPUTEIHLHO)

3HaeT: YaCTUYHO OCHOBHBIC 3aKOHBI TMIIPABIMKH, OOIIEee YCTPOWCTBO U
paboTy cucTeM TUAPABIUKU U TUAPONPUBOJA; UX0003HAUEHHE HA TUIPO
U ITHEBMOCXEMAax; IapaMeTpbl U OCHOBHBIX XapaKTEPUCTHUKU CUCTEM
THIPABIMKU U TUAPONPUBO/IA.

YMeeT: Ha MUHHMAJIBHO IPUEMIIEMOM YPOBHE pa3padaThIBaTh MPOEKTHI
TUIPaBIMYECKUX CUCTEM U O(pOPMIIATH MPOEKTHYIO JOKYMEHTAIIHIO.
Brnaneer/mumeer Ha MHHMMAalIbHO NPUEMIIEMOM YpPOBHE HAaBBIKAMHU
pa3pabOTKHM TMPOEKTOB THUIPABIMYECKUX CHCTEM C OQopMIIeHUEM
IIPOECKTHOM JOKYMEHTalUU npu [IPOEKTUPOBAHUS 1531 (S5 051
MalIMHOCTPOEHUSI.

2. Mertoanueckue,

OLI€CHOYHbIC MATCPHAJBI H CPEACTBA, ONPEACTAIOIINC

npoueaypbl  OmeHMBAHUSI  C(POPMHPOBAHHOCTH  KOMIETeHUWH  (3J1eMEeHTOB
KoMmImeTeHuuii) B mpouecce ocsoenusi OIIOII BO

2.1 OneHoYHbIE CpeacTBA IS TeKYLIero KOHTpOJm1
Bomnpocs! AJ1s1 yCTHOrO onpoca

Tema 1. BBegenue.

['uapaBnvika ¥ TUIPOIPUBOI.
OCHOBHBIE MTOHSATHS U ONPEICIICHHUS.
Ponb ruaponprBoia B CTAaHKOCTPOSHUHU.

1
Hepeqeﬂb OYEHOUHbLX cpedcme, pEKOMeHOOGGHHbDC K UCNOJb306AHUIO nNpU qbopMupoeaHuu OYEHOUHbIX Mamepuaios

npeocmasgnenst 6 Ipunosicenuu 2.




33I[21‘-II/I, CTOANIMC ITPHU U3YUCHHUU NUCHUILIINHBI.

Tema 2. 7ZKuakocTu v ra3bl Kak padoyue TeJa.
PazHoBuAHOCTH paboOYMX KUJIKOCTEH.

TpeboBanus, NpeabIBISIEMbIE K PAOOUYUM SKUIKOCTSIM.
OCHOBHBIE CBOMCTBA PabOUMX KUJIKOCTEH.

Bs3kocTh JKUIKOCTH.

3aBUCUMOCTD BSI3KOCTH JKHIKOCTH OT TEMIIEPATYPBL.
MeTonabl n3MepEHUs BA3KOCTH.

Br16op pabounx xuakoctel 1 00J1aCTH UX TPUMEHEHUS.
Kiacchl 9uCTOTHI 1 METOABI OUUCTKH PA00UHX KHUIKOCTEH.
VYydiieHue cBOMCTB pabouMX >KUIKOCTEH.

Tema 3. 'mapocraTuka.

['mapocTaTuueckoe JaBjeHUE.

CBolCTBa TUAPOCTATUUECKOTO TaBJICHUS.

[ToBEpXHOCTH PABHOTO JIABJICHUSI.

CdopmynupyiiTe OCHOBHOE yCJIIOBHE PABHOBECHS KUIKOCTH.

[TpuGops! 1151 U3MEPEHUS JaBIICHHUS.

JlaBieHure )XUAKOCTH Ha TNIOCKUE MMOBEPXHOCTH, LIEHTP TABJICHHUS.

[To xakum ¢dopmynaMm ompenenseTcs cuja JaBICHUS W IEHTP JaBICHUS Ha
HWJIMHIPUYECKUE TOBEPXHOCTH?

JlaBneHune )XUAKOCTH HA KPUBOJIMHEUHBIE TTOBEPXHOCTH.

3akoH Apxumena.

YTt0 TaKoe OCTOMYMBOCTH ILIABAIOIIETO Teja?

[IpocTenmme ruApaBIMYeCKUe MAIIUHBI.

Tema 4. OcHOBBI THAPOIMHAMHUKHU.

3agauu rUIPOIMHAMUKH.

OCHOBHBIE OIIPENECIEHUS.

['uapaBnryecKue 3JEMEHTBI IOTOKA, CPEIHSASI CKOPOCTh, PACXOJ.
YpaBHenune bepHyiy st 3IEMEHTAPHOM CTPYUKH HUI€ATTbHOM KUJIKOCTH
YpaBHenue bepHysy It TOTOKA PEATbHOM KUJKOCTH.
['eomeTpuuecknii cMbICI ypaBHEHHs bepHyuin.

OHEepreTUYeCcKuil CMbICI ypaBHEHHS bepHyuiu.

M3mepenne pacxona U CKOPOCTH JKUIKOCTH, MOIITHOCTb IOTOKA.

Tema 5. 'mapaBauvecKkne CONPOTUBJICHUS.

JIBa pexuma IBUKEHUS KUIKOCTH X XapaKTEepPHbIE OCOOCHHOCTH.

du3nyeckre CBOWMCTBA KUIAKOCTH M BIMSIHHUE XapaKTEPUCTUK ITOTOKA HA PEKUMBI
JBUKEHUS KUAKOCTH.

Kpurepun oLleHKN peKUMOB JBUKEHUS KUJKOCTH.

3anuIIATE U NOSICHUTE KPUTEPHUM OLEHKH JUIsl KPYIVIOIO CEYEHUS NOTOKA U ITOTOKA
IPOU3BOJIBHON (POPMBI.

Kak onpenensieTcs rpaHuiia Mexay JaMUHAPHBIM U TYpOYJIEHTHBIM PEXXUMaMu?
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JInst Kakux 1esneil BBeeHO KpuTHieckoe uncio PeitHonpaca?

YeMm MOXHO OOBSICHUTH TO, YTO IPHU JAMUHAPHOM JIBUKEHUM MOTEPU Hamopa Io
JUIMHE NPONIOPLHUOHAIBHBI IIEPBOM CTEIIEHU CKOPOCTH?

Kak onpenenuts uucio PeitHonbaca i kpyriaoro Tpyoonposoja?

YT0 Ha3bIBACTCS KPUTUYECKON CKOPOCTBHIO?

Biasier mu Temnieparypa JKMIKOCTHA Ha BEJIMYMHY KPUTHYECKON CKOPOCTH?

ITo kaxoil opmyne ompenensroTcss MOTEPU Hamopa Mo JJuHE TpyOompoBoaa u
KaKkoB €€ (hU3HUeCKUil CMBICI?

Uro Takoe KO3(G(GUIMEHT TUAPABINYECKOrO TPEHHUS U MO Kakod ¢opmynie OH
ONpeaeNseTCs IPH JJAMUHAPHOM JIBMXKEHHUH JKUJKOCTU?

[To xakoii popmysie onpenensitoTcst MecTHbIe oTepu? OUNIECKUN CMBICH MTOTEPH
Ha MECTHOM COIPOTUBJICHUU?

[IpuBenuTe npuMeEP MECTHBIX CONPOTUBIICHUM.

B kakux ciydasx npumensercs ¢popmyna bopaa nns pacu€ra morepb Ha MECTHBIX
CONPOTUBIICHUSAX?

Kakue T1pyObl Has3bIBalOTCS THUAPABIMYECKH TIAAKUMU M THIPABINYECKU
IEPOXOBATHIMU?

Tema 6. /IBukeHHe KUIKOCTH B HAIOPHBIX TPYOONPOBOIAX.

JaiiTe knaccudukaiuio TpyoonpoBoI0B.

[IpuBenuTe npuMeEpPhl UX Ha3HAYEHUS U UCOJIb30BAHMUS.

Pacuér mpocroro TpybomnpoBoaa.

KopoTtkue u nimuHHBIE TPYyOOITPOBO/IHI.

[IpocThie U CIIOXKHBIE TPYOOTIPOBOIHI.

OcHoBHBIE PopMyITBI A1 pacuyéTa TpyOOpoBoIa.

Haussironneiimmii quametp TpyOOmpoBoa.

Oco0eHHOCTh pacueTa TpyOOIPOBOAOB C MapaliebHbIM COeIMHEHUEM JTUHUH.

Urto Takoe cu(oH U KaKOBbl OCOOEHHOCTH €0 THIPABIUYECKOT0 pacuera.

HeycranoBuBiieecss JBHKEHHE HEC)KMMAEMOM KUAKOCTH B TPyOONpPOBOMAAX.
JIBrkeHue ra3a no Tpyoam.

Tema 7. YIiioTHeHHMsI TPYOONIPOBO/IOB.
Y1I10THEHNE IPUTOHKOM.

VYIIOTHEHHE METANTMYECKUMHU KOJIbI[AMHU.
ManXeTHO€E YIIJIOTHEHHE.

CoenunHeHus Tpyo.

Pe3b00BOE coenuHeHune.

dnaHIEBOE COCTUHEHUE.

Tema 8. UcTeueHue ;KUAKOCTH U3 OTBEPCTHII U HACA/IKOB.
Hcreuenue uepes OTBEpCTUSI B TOHKOW CTEHKE.

CxaTue cTpyHm.

Hcreuenue npu nepeMEHHOM Harope.

Hcteuenue U3 HacaJIkoB.

Bnusitnue yucia PeliHonbca Ha UCTEUEHUE XKUAKOCTH, KOd(PPHUIIUEHT pacxoa.
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Hcreuenne nox ypoBEHb.

Hanop xunakoctu.

JleCTBUTENBHBIN PaCXO/.

Bnustaue pazmepa v popMbl OTBEPCTHS HA BETUYUHY KOA(DPUIIUEHTA CHKATHS CTPYH.

Tema 9. 'uapaBauvecKkue MAIIMHBI.

OOBEMHBII TUAPONIPUBO/, €r0 OCHOBHBIE MTAPAMETPHI.

VcToYHMKH MTUTaHUS THIPOTIPUBOIA.

[lenTpob6exKHbBIE HACOCHI: TPUHLIUIT AEHCTBUS, KOHCTPYKLIHUA.

Pabota Hacoca Ha TpyOOTIPOBOHYIO CHCTEMY.

OOBEMHBIE HACOCHI: KOJIOBPATHBIE.

OOBEMHBIE HACOCHL: POTOPHO-TIJIACTUHYATHIE.

OOBEMHBIE HACOCHI: POTOPHO-TIOPIIIHEBBIE.

[TapameTpbl HACOCOB.

['uapoakKyMynaTopbl ¥ X paboTa B THAPABIMYECKON CHCTEME.

CuioBble WIMHAPHI U TUAPOMOTOPBI.

Mertoauka BbIOOpa TUAPOIBUTATEIISL.

CrocoObl ~ peryiaupoBaHUs  CKOPOCTEH  JABIKEHHMS  TUAPABIMYECKUX |
MHEBMATUYECKUX MCIIOTHUTEIHHBIX OPTaHOB.

OO0BEMHOE U ApOCCeTbHOE PeryInpoBaHue.

Tema 10. Annaparypa ynpasJ/ieHUsI U peryJupOBaHMA.

Knaccudukanus ruipaBinueckoil anmapaTrypsl ypaBieHHs] 00bEMHOTO
TUAPONPHUBOJIA.

Perymupyromas anmaparypa.

Hanpagisromas anmaparypa.

KoHTponpHO-N3MeEpHTENIbHAS allllapaTypa.

PenykunoHHbIE U TPEAOXPAaHUTENbHbBIE KIIAllaHBbI.

Hpoccenn.

30JIOTHUKOBBIE PACIIPEACIIUTEIIHN.

[Tpubops! 17151 UI3MEpPEHUs pacxo/a.

Tema 11. N'mapaBanyveckne NPUBO/BI.

['uapaBnuyeckre MPUBOIbl ABTOMATUYECKOTO PEryJIUPOBAHMUSL.
Crnensdinye npuBobl.

[IpuBOJIbI CHHXPOHHOT'O JIBUKEHUS.

Pacu€r rugpocucreM CTaHKOB.

CxeMmbl IPUHLIMIUATBHBIE THAPABINYECKHUE.

[{uksorpamMmbl pabOTHI HCTIOTHUTEIHHBIX OPTAHOB.

[Topsimok pacuéra TUAPOIIPUBOIA.

HpaKTI/IquKI/Ie 3a/laHUs IS TEKYIIET0 KOHTPOJIA

Tema 3. 'mapocraTuka.



3amanne 1. Ompenenuts KOIPPUIMEHT AMHAMUYECKON BS3KOCTH HEPTH, €CIH
K03 GUIMEHT KHHEMAaTHYeCKOil Bs3kocTH coctasisier 0,624-10™ m%/c. [lnotHoCTh HeTH
750 kr/m’.

3aganue 2. OnpeaenuTh Maccy BOAbI B MOKAPHOM pyKaBe JuamMeTpoM 51 MM u
mHou 20 M.

3apanue 3. Onpenenutb peXUM JBUKEHUS HedTH B TpyOONpOBOJE IUAMETPOM
400 MM mpu ckopoctu gaBwkeHuss 0,13 wm/c. Kunemarnueckas BSI3KOCTh paBHA
0,310 M* /c

3ananue 4. Boponasel mpu moabeMe 3aTOHYBIIMX CyIOB paboTalii B MOpe Ha
rnyoune 50 m. OnpenenuTth JaBi€HHE BOJBI HA 3TOM TIyOMHE W CWIy JaBJICHUS Ha
ckadaHap BOJONA3a, €CIH IUIOMANb €ro MOBEPXHOCTH paBHa 2,5 M°. ATMmochepHoe
napiieHre cuutath HopMaibHbiM (1013 rlla).

3amanue 5. B oTtomuTenbHOM cucteme (KOTeN, paaMaTopbl, TPyOOMPOBOIbI)
qacTHOro goma comepkurcs V= 0,3 mM° Bomsl. CKOIBKO BOIBI AOMONHUTEIBHO BOMAET B
pacmipuTenbHb O0ak npu HarpeBanuu ot 20 g0 80°C.

3apanue 6. Onpenenutb AaBICHHE B PE3EPBYape Po U BHICOTY MOIbEMa YPOBHS
BOJIBI hy B TpyOKe 1, ecnu mokazanusi pTyTHoro maHometpa h,=0,15 M u hz=0,8 M. (puc.

1)
I
TR TYY S | To |
.: T - _p | ﬁ
= I;:_ | !;E'-Jc’ d

Puc. 1 Puc. 2

3amanune 7. Omnpenenutb CUITY TMPECCOBAHUS, PAa3BUBAEMYIO THIPABIMYECKUM
IPeCcCoM, y KOTOpOTo AuameTp Oosbliero miyHxepa 500mMM, menbinero 50MM, BbICOTa
H=1 m. PaGouas >xuaKocTs ¢ miaoTHOCcThI0 p= 850kr/M3. K peruary npusnoxxeHo ycunue R=
250H. OtHotieHue ey peiyara paBHo a/B=12. (puc. 2)

3amanue 8. JIBe BepTUKalbHbIE TPYObl IIEHTPAIBHOIO OTOIJIEHUS COEIUHEHBI
TOPU30HTAJbHBIM YYaCTKOM, Ha KOTOPOM YCTaHOBJEHa 3aABWkka auamerpoM 0,2 M.
Temneparypa Bombl B mpaBoi BepTukainbHOU Tpyde 80°C, a B nmemoit 20°C. Haiitu
Pa3HOCTh CUJI CYMMAapHOI'O IaBJIEHUS HA 3aBWKKY cupasa I, u cinesa F,. BeicoTa BozbI B
BEPTHUKAIbHBIX TPyOax Hajl ypOBHEM MOpU30HTaNIbHOM TpyOsl h= 20 M. (puc. 3)

3amanue 9. JlBa TOPU3OHTANBbHBIX LMIMHAPUYECKUX TPyOOINpOBOJA COAEpIk AT
MUHEpAIBHOE MAacio, IIOTHOCTEI0 900 kr/M° 1 Boxy, mioTHOCTEI0 1000 Kr/m°. BBICOTHI
coctaBisitot: hy, = 0,2 M; hy,, = 0,4 M, h; = 0,9 M. 3Has, 4TO TUAPOCTATUYECKOE TABJICHHUE HA

ocu B TpyGompoBoge A pasHo 0,6-10° I1a, onpenenuTs AaBICHHE HA OCH TPyOOIpoBoa B.
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(puc. 4)
3aganue 10. HecMmemuBaromuecs: )KUJIKOCTH, TIOTHOCTIMU p; = 1000 KF/MS, p2 =

3 3
850 kr/m°, p3 = 760 xr/mM” Haxomarcs B cocyae. Onpenenutrh U30BITOYHOE JTaBICHUE Ha
OCHOBAHHUE COCY/Ia, €CJIM BBICOTHI KUIKOCTEH cocTaBisatoT hy = Im, h, =3 M, h3 = 6 m.

Puc. 3 Puc. 4

3aganue 11. Humunanp, amamerpom d = 20 cM, 3amoHEH BOJOM M 3aKPBIT CBEPXY
0e3 3a30pa IMJIaBaIONIMM MOPIIHEM, HAa KOTOPBIM MOJIOXKEH Ipy3, Maccor 5 kr. Ha kakyio
BBICOTY MOAHUMETCS BOJA B IbE30METPE, COCTUHEHHBIM C TIOPIIHEM?

Bamanne 12. Pacxox WaeanbHOM IKMIKOCTH, IUIOTHOCTBIO 860 Kr/M® B
pacmmmpsiroriiemMcs: Tpyoomnposojae ¢ quamerpom d; = 500 mm u d, = 1000 MM, paBer Q =
0,2 M°/c. PasHHIa B TIO3MIMAX LIEHTPA CEYCHMI paBHA 2 M, MOKa3aHHe MaHOMeTpa Py =
3-10° I1a. OmnpenenuTh JaBICHHE B KOHIE TPYGOmpoBoa Py,

3amanue 13. KakoBo naBneHwe Ha AHe o3epa rayOuHoir 5 M? ATMocdepHoe
napyieHue npuHATH paBHbIM 100 kl]a.

3aganue 14. CranpHoi TpyOonpoBoa amHou [ = 400 m u nuametpom d = 315 mMm
UCIIBITHIBAECTCS] HA MPOYHOCTh TMAPABINYECKUM criocoOoM. Omnpenenutb 00beM Boabl AV,
KOTOpBIM HEOOXOAMMO TMOJaTh B TPyOONpOBOA 3a BpeMsl HCHBITAHUN A MOJAbEMa
naBinenus oT p; = 0,2 MIla go p, =6,0 MIla. Jlepopmauuio marepuana TpyO He
YUYHUTBIBaTh. MOysIb 00BEMHON yIpyrocTu Bojsl E npunaTh paBHbIM 2060 MIla.

3amanue 15. MakcumanbHasi  BbICOTA  3alOJHEHUS  LUIMHIPUYECKOTO
BEPTUKAJIBHOIO pe3epByapa mazytoM H = 5 M, ero quamerp D = 3 m. Onpenenuts maccy
Ma3yTa, KOTOPYI0 MOKHO HaJHUTh B pPE3EpBYyap, €CIIM €ro TeMIiepaTypa MOXKET MOAHATHCS
no t; = 40 °C. IInotHocTh Mazyta npu Temmepatype to = 15°C pg = 920 Kr/M°.
Hedbopmanueit maTepwalia CTEHOK pe3epByapa MOXXHO mpeHeOpeub. Koaddurment
TeMIepaTypHOro pacumpenus mazyta [t = 0,0008 1/°C.

Tema 4. OcHOBBI THAPOIMHAMHUKHU.

3aganue 1. Mo Tpyde nuameTpom d = 20 cM MO HAIIOPOM JIBHXKETCSI MUHEPAJIbHOE
Maciao ¢ temrepatypoil t = 30 °C. OnpenenuTs KpUTHUYECKYIO CKOPOCTb M Pacxoi, IpH
KOTOpPOM MPOMUCXOJAUT CMEHa PEXUMOB JIBIXKEHMsI >kuakocth. Kunematmyeckuit
KO2(PPHUIIUEHT BA3KOCTH pasen 1 Cr.

3aganue 2. Ha TpybonpoBoje numeercs nepexon ¢ auamerpa 50 mm Ha auametrp 100
mM. [lo TpyOGomnpoBoay asuxkercs Boga temmeparypor 26 °C. CkopocTb BOABI B y3KOM
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cederuu 2,5 m/c. OnpenennTs 00bEMHBIN U MAaCCOBBINA PACXObI BOIBI.

3aganue 3. Ha tpyGomnpoBojae nmeetcs nepexos ¢ auamerpa 80 MM Ha auametp 50
mM. [lo TpyGomnpoBoay asuxkercs Boaa temmneparyport 20 °C. CkopocTb BOABI B y3KOM
ceuenuu 1,8 M/c. OnpenenanuTs CKOPOCTh BOJABI B IIMPOKOM CEYEHUHU U ClIeTaTh BBIBOJ O
peXUMax JIBUXKEHUS B Y3KOM U IIIUPOKOM CEUECHMSIX.

3amanue 4. TpyOa, mo KOTOpoM TedeT BOAAa, HMMEET IEPEMEHHOE CEyYEHUE.
Onpenenutb CKOPOCTh BO BTOPOM CEUYEHUM, €CIIM CKOPOCTh B nepBoM ceduenuu v1=0,05
m/c; d;=0,2 m; d,=0,1m.

3amanne 5. [lo TpyOompoBomy mmamerpom d = 150 mMm mepekaumBaeTcsi HEPTh
mIoTHOCTHIO p = 800 kr/M° B KommuectBe 1200 T. B cyTkn. ONpemeNnTh CEKyHIHbIH
o0BbeMHBIN pacxos HePTH Q U CPETHIOID CKOPOCTD €€ TEUEHUS V.

3amanue 6. [lo mMOJAHOCTHIO 3aTOIUIEHHOMY TpyOONpPOBOMY MEepEeKaunBaeTCs
KUIAKOCTh €O CKopocThio v = 0,2 m/c. Ompeaenutb pacxon Xuakoctu Q, ecnu
rugpaBiandeckuii paaguyc R = 0,015 m.

3apmanue 7. TpyOompoBoI COCTOMT U3 TpeX IMOCIEA0BATENLHO COEAMHEHHBIX
y4acCTKOB TpyO, BHYTPEHHHE IuaMeTpbl KOTOpbix di, O, d;. Ompenmenuts cpenHue
CKOPOCTH KHUJIKOCTH Ha y4acTKax, eclii 00beMHbIN pacxoj B TpyborpoBoe Q.

BapH- d| d2 d3 Q
aHT MM MM MM | JI/MHH
51 76 82 48
54 80 83 50
56 82 84 52
60 84 85 54
63 86 86 56

=RE-RI--RE=1E-

3ananue 8. BbIUMCIUTh MOTEPIO HAMOpa B TPYOONPOBOJE BHYTPEHHUM TUAMETPOM
d, nmuHoit L mpu mepekauke He()TH ¢ KUHEMATHMUECKON BA3KOCTBIO V M CKOPOCTHIO
JBUKESHHUS V.

Bapu- | d L ) v
aHT MM MM M/c Cr
50 100 | 0,3 | 0.2
52 200 | 0,5 | 0,3
54 | 300 | 0,7 | 04
56 | 400 | 0,9 | 0,5
i 58 500 1,1 0,6

= ROV R

3ananue 9. HedTh ¢ KuHEMaTHUECKON BSI3KOCTBHIO V IABHXKETCA MO TPYyOOIpPOBONY.
Onpenenuth MUHUMAJIbHBIA OuameTp TpyOompoBona d, mpu kotopom HedTh OyaeT
JABUTATHCA MPU JJAaMUHAPHOM pexume ¢ pacxoaom Q.
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Bapu- v 0
aHT oM? n/c
c
a 0,3 | 8,14
0 04 | 9,14
B 0,5 |10,14
r 0,6 |11,14
i 0,7 | 12,0

3amanue 10. TopusoHTanbHBIM TpPyOONpPOBOA COCTaBIEH U3 TpPEX YYaCTKOB
pa3nuuHbIX quametpoB di, dy, ds (puc. 5). BeicoTa ypoBHEi B Tbe30METpUIECKHX TPyOKax
I u Il mpu ABMKEHUH KUAKOCTHU MO TPyOOIPOBOAY YCTaHABIMBAECTCS COOTBETCTBEHHO hj,
h,. BeMUCIUTH MBE30METPUUECKYIO BBICOTY hgz, ycraHoBHBIIytOcs B mbe3ometpe Il
Kunkoctb cuuTaTh UACAIBHOM.

Bapu- | d | d | d | | h

aHT MM MM MM MM MM
24 | 56 | 40 | 68 | 84
26 | 58 | 42 | 70 | 86
28 | 60 | 43 | 72 | 88
30 | 62 | 44 | 74 | 90
32 | 64| 45 | 76 | 92

=R RI--RE=11F"]

i
1 m

i B
hs
1 hi | | 1
v !
— = _/ _ B | _\—'_— —
Puc. 5

3aganue 11. OmnpegenuTh pacxoj BOJABI B TOPU3OHTAIBHOM TPYOOINPOBO/IE
NEPEMEHHOTO CEYEHMS, CKOPOCTh HA KaXJOM YYacTKE U MOCTPOUTH MbE3OMETPUUECKYIO
JMHHIO, €CIIM  3aJlaHbl COOTBETCTBEeHHO H-momublid Hamop, d;, dx=ds, d3 — muamerpsl
TUJIPOJIMHUU.
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Bapu- H d, s ds dy
aHT M MM MM MM | MM
a 5 120 60 100 | 60

0 6 130 65 105 | 65

B 7 140 70 110 | 70

r 8 150 80 115 | 75

il 9 160 85 120 | 80

3amanue 12. W3 HamopHoro 0aka Boja TeuyeT mo Tpyode auamerpom d; = 20 MM, u
3aTeM BBITEKAEeT B aTMOC(epy Yepe3 HacaJ0K C IMaMeTPOM BhIXOAHOTo oTBepcTust d; = 10
MM. M30bITOuHOE naBiaeHue Bo3ayxa B Oake pg = 0,18 MIla; Beicora H = 1,6 m.
[Ipenebperasi moTepsiMU SHEPTUU, OMPENETUTH CKOPOCTH TEUEHHUs BOJBI B TpyOe v U Ha

BBIXOJI€ U3 HacaJika. (puc. 6)

3aganue 13. OmnpenenuTh, Ha KaKylo BBICOTY MOJAHUMETCS BOJa B TpyOKe, OJUH
KOHEI] KOTOPOW MPUCOEIUHEH K CY>KEHHOMY CEUYCHHIO TPyOONpOBOJa, a JAPYroM KOHEIl
omymeH B Boxy. Pacxon Bomsl B Tpybe Q = 0,025 M7c; u3bbTouHOE maBieHne p; = 49
klla; mmametper d; = 100 mm u d; = 50 mm. [ToTepssmu Hammopa npeHeOpeyb.

Jm

1I‘|

I

Puc. 6

)

e

~ X

d,

—_—
C

Puc. 7

]

I,

3aganue 14. Bonpock! AJis1 yCTHOTO Onpoca Mo TeEMeE:

1. B yem pasHuna Mexay JUHUER TOKa U TpaeKTopuei? MoryT iu oHM coBnaiaTh?
2. B uem paznuuue yCTaHOBHMBIIETOCS U HEYCTAHOBUBIIETOCS JIBUKEHUS?
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3. Uro Takoe TpyOKa TOKa, SNIEMEHTapHAas CTPyHKa KUIKOCTH?

4. ]laiiTe ompeneneHUe JKMUBOTO CEUCHHS CTPYMKH, pacxoja *KUIKOCTU U CpeaHel
10 )KUBOMY CEYEHHUIO CKOPOCTH.

5. Kakoil pusnyeckuil 3aKOH MPUMEHUTENBHO K KUAKOCTH OTPA’KaeT ypaBHEHHE
HEpa3pbIBHOCTU?

6. KakoBbl 0COOCHHOCTM O€3HANMOPHBIX IOTOKOB, HAMOPHBIX IOTOKOB H
TUAPABINYECKUX CTPYI?

7. Yro Takoe CMOYEHHBII NEPUMETP U THIPABINYECKUN painyc?

8. Hamumure ypaBHeHue bepHyman A 3J€MEHTApHOW CTPYWKHU IBUKYIIEHCS
KHUJIKOCTU U OOBSICHUTE, KaKHe MapaMeTpbl OHO CBS3BIBAET.

9. OOpsicHUTE TEOMETPUYECKHH W  DHEPreTHUYECKUH CMBICT  YpaBHEHHS
bepuymun?

10. YUem 00ycoBIEHBI MOTEPHU HAMOPA B MOTOKE PEANbHOM KUIKOCTH?

11. Yro Takoe rugpoanHaMuyeckuii Harop? Yemy oH paBeH?

12. Ot yero 3aBUCUT CKOPOCTHOM HAIIOp U YEMY OH paBeH?

Tema 5. 'mapaBauvecKkne CONPOTUBJICHUSA.

3amanne 1. OnpenenuTh PeXKUM JIBIJKCHHS BOJLI B BOJOMPOBOJHON TpyoOe
mmamerpom d=300 MM, ecoMm mpoTekaommii 1o Heil pacxox Q= 0,136 wm/c.
Temneparypa Boasr 10°C.

3amanue 2. Hailtu MuHuManbpHbI auamerp d HamopHOro TpyOOmpoBoJa, MpHU
KOTOpoM  He@Th  Oymer  ABUTaTbcs  NpuU  TypOYyJIEHTHOM  pPEXKHUME,  €Clld
KHHeMaTHIeckuil  kodpdumment Bsskocth Hedru v= 0,3 cm/c, a pacxox B
TpybomnpoBoae Q= 8 i/c.

3aganue 3. [lo Tpybe nuamerpom d= 0,1 M moa Hamopom JABUXKETCS BOJIA.
Onpenenuts pacxoi, MPU KOTOPOM TYpPOYJEHTHBIN pPEeXUM CMEHUTCS JaMUHAPHBIM, €CIIU
Temrmeparypa Boasl t= 25°C.

3amanne 4. Omnpenenuth pPEeKUM JBIKCHHS BOJbI B BOJOMPOBOAHONW TpyOe
mmamerpom d = 300 MM, ecim TpoTekaroumii mo Heir pacxox Q= 0,136 wm/c.
Temneparypa Boasr 10°C.

3ananue 5. OnpenenuTs KPUTHYECKYI0 CKOPOCTh, COOTBETCTBYIOIIYIO IEPEXOY OT
JaMUHAPHOTO peXHMa K TypOysJeHTHOMY B Tpyoe nuametpom d = 0,03 M npu ABM>KEHUU
BO/IbI, BO3/IyXa U raullepuHa npu temneparype 25 °C.

3aganue 6. Onpenenuth uuciao PelHONbACa W PEXKUM JABUKEHUS BOABI B
BOOMPOBOAHOH TpyGe muamerpoM d = 300 mm mpu pacxoze Q = 0,136 M’/c wu
temmeparype Bogsl 10 °C (v = 1,306-10-6 m%/c).

3aganue 7. [OpHM3OHTANbHBIM OTCTOMHMK JJIi OCBETJICHUS CTOYHBIX BOJ
IpeCcTaBsAeT cCOOOM yIITMHEHHBIN MPSMOYTOJIbHBIN B TJIaHe pe3epByap. [ 1yOuna ero h =
2,5 M, umpuHa b = 6 M. Kusemarumuecknii kosdduument sskocta v = 1-10-6 m%/c.
OnpenenuTs CpPEAHIOID CKOPOCTh M PEKUM JBUKEHUS CTOYHOW JKUIKOCTH, €CIId €€
pacueTHblit pacxon Q = 0,08 m*/c. IIpi KaKoif CKOPOCTH ABMKEHHS B OTCTOMHHKE OymeT
HaOII0AAThCS JTJAMUHAPHBINA PEKUM JIBHIKEHHUSI )KUJKOCTH?

3amanue 8. OnpenenuTb KpPUTUYECKYIO CKOPOCTh, IPU KOTOPOW MPOUCXOJUT
nepexo/l OT JJAMMUHAPHOTO pekruMa K TypOyleHTHOMY, B TpyOomnpoBoae auamerpom d=30
MM nipu iBukeHuun BoJibl (v= 0,009 Cr), Bozayxa (v= 0,162 Ct) u rmuuepuna (v=4,1 Cr).
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3amanue 9. Onpenenutbs MOTEPHU HANOpPA MO JJIMHE MPU PABHOMEPHOM JIBHXKEHHUU
AKHUAKOCTH MO TpYyOONPOBOAY CO CpeliHer CKopocThio V., = 0,4 M/c, eciii KHHEMaTUYeCKUn
ko3bdurment si3koctr v = 0,4-10-4 m%/c, auamerp Tpybomposoxa d = 100 MM 1 auHa |
= 1000 m.

Bamanue 10. [Ipu npokauke 6ersuHa (p = 700 kr/M°) 1o Tpybe mmuHOH 1 = 5,5 M u
muametpoM d = 15 MM nangenue narieHus B Tpyoomposoae Ap = 0,11 Mlla. [Ipunumas
3aKOH COMPOTHUBIIEHUS KBaIpaTHUYECKUM, OMNPENETUTh SKBUBAJECHTHYIO IEPOXOBATOCTD
TpyOBI A, ecnu pacxon Q = 0,9 n/c.

3ananue 11. Onpenenuts kK03()pPHUIMEHT COMPOTUBICHUS BEHTUJIS,, YCTAHOBJICHHOTO
B KoHIIe TpyOompoBona muamerpom d = 50 MM, eciau IOKa3aHHE MaHOMETpa Mepen
BEHTHWIEM D,y = 3,7 Klla, a pacxon Boast Q = 2,5 n/c.

3aganue 12. OmnpenenuTh HOTEpU HAMOpPa B CUCTEME OXJIAXIEHUS JBUTATENS
BHYTPEHHETO CrOpaHHMsl, BKIIFOUAOIIEH B ce0s meHTpoOexkHbI Hacoc, pamuatop ({; = 5),
tepmoctar ({, = 3), Tpyoornposoasl ({3 = 1,5) u BoasHyo pyOamky asurarens ({4 = 4,5),
eciau pacxon Boabsl Q = 4,2 n/c, puc. 8. Bece koapduLeHT MECTHBIX COMPOTHUBIICHUN
OTHECEeHbl K ckopocTH B TpyOe muamerpom d = 50 mm. [loTepsimu Hamopa Ha TpeHue
npeHeopeyb.

Puc. 8

3aganue 13. OnpenenuTh NOTEpU HAMlOpa Ha TPEHHUE B TpyOomporoae auamerpom d
= 250 mm, guHo#t 1 = 1000 M, ¢ abcomoTHOM mmiepoxoBatocThio cTeH A = 0,15 MM,
CIIyXallero JUiss TPaHCIOPTUPOBaHUS HEPTH C BecOoBBIM pacxogom G = 2:106 H/g,
TIOTHOCTBIO p = 880 Kr/M° 1 K03 (BUIIMEHTOM KHHEMATHIECKOH Bsi3kocTh v = 0,3 cm/c.

3ananue 14. ['opuzonTanbHas TpyOa quamMeTpoMm d = 5 CM COEAUHSIET pe3epByaphl C
BOJIOM, B KOTOPBIX MOJJIEPKUBAKOTCS MOCTOSIHHBbIE YpoBHU Hi= 4,5 M, H, = 2,5 m. [nsa
pEeryJupoBaHMsl pacxoJa Ha TpyOOINpOBOJe YCTAaHOBJIEH BeHTWIb. OnpeneanuThb
KO2()PUITMEHT COMPOTUBICHUSI BEHTUIIS U MIOTEPIO HAopa B HEM, €CIIM PacXO[
BobI Q = 12,5 11/c, a n30bITOYHOE JaBJIeHUE HA TIOBEPXHOCTH BOJBI B HATIOPHOM 0aKe Doy
= 25 kIla. JIlpyrumu otepsiMu Haropa npereopeus. (puc. 9)

Io

I | — 0




3ananue 15. Ilo ropuzonTansHOMy TpyOOIpoBoay anuHoi [ = 150 M u quametpom
d =200 MM JIBMXETCS )KUJIKOCTH IJIOTHOCTBIO p = 950 KF/M3, AMEIOIasi KHHEMAaTHYECKUN
koap¢unuent Bs3koctH v = 15 cCr. TpyObl OeciioBHble CTalibHble, OBIBIIME B
skciutyaTaiuu. OnpeaenuTb CpeHIO 0 )KMBOMY CEUYEHHIO CKOPOCTbh JBUKEHUS
KUJKOCTH, €CJIM TMepenaj JaBjieHMd B Hayale M KOHIE YydacTka TpyOompoBoja
coctasisieT Ap = 12 xlla. MecTHbIe moTepu Haopa He YYUTHIBATh.

3amanne 16. 'opuzontanmeHas Tpyda (puc. 9) amamerpom d = 45 MM coeauHsET
pe3epByaphl, B KOTOPBIX MOJJICPKUBAIOTCS MOCTOSIHHBIE YpoBHU Hi =1,3 M, H, = 0,7 M.
Jlist perynupoBaHMsl pacxoja Ha TpyOONpoOBOJE YCTAHOBJIEH BEHTWIb. OmpeaenuTb
IOTEPIO HAIOPA HA BEHTHIE, eCIH pacxox Boxbl Q = 30 M°/4, a H3GBITOYHOE IABICHHE B
HarmopHoM Oake p,, = 17 klla.

3aganue 17. TopuzontanpHas TpyOa (puc. 9) nuamerpom d = 75 MM coenuHSET
pe3epByapbl, B KOTOPBIX MOAEPKUBAKOTCS MOCTOsIHHBIE YpoBHU H1=1,5 M, H,=0,5 M. [{ns
pEeryJIupoBaHus pacxoja Ha TpyOONpOBOJE YCTAaHOBJIEH BEHTWIb. ONpeAenuTh pacxol B
TpyOOINpoBOJie, €clii U30BITOYHOE JaBlieHHWEe B HamopHoMm Oake po, = 15 «klla,
K03 (UIIUEHT COMPOTUBICHUS BeHTUIs & = §,5.

3ananue 18. U3 oTKpBITOTO pe3epByapa, B KOTOPOM MOIICP>KUBACTCS MOCTOSIHHBIN
YPOBEHb, MO CTAJLHOMY TPYOOINpPOBOAY (3KBUBAJIEHTHAS IIEPOXOBATOCTh A,y = 0,1 MMm),
cocrosmeMy u3 TpyO paznmuunoro muamerpa (d; = 50 mm, d; = 75 MM, d3 = 50 mm) u
pazmuuHoit uHBL (I; = 5 M, 1, = 10 M, I3 = 15 M), B aTMocdepy BeITEKaeT BOAa, Pacxo
koTopoit Q = 6 x/c. (puc. 10). OnpenenuTh CKOPOCTH IBUKEHUSI BOJBI U IMIOTEPU HAIopa
(Mo IIMHE M MECTHBIE) Ha KaXJIOM ydacTke TpyoOomnpoBoaa. [Ipu omnpeneneHUn MECTHBIX
notepb K03 OUIIMEHT MECTHOTO COMPOTHUBIICHUS BXOAa MPUHATH (px = 0,5, HA BHE3AMHOM
cyxkenun (,. = 0,38. Ilotrepu Ha pacmmpenue omnpeaenuts 1o dopmyine bopaa.
Kunemarnueckuii ko3¢ duiueHT BsizkocTd BoAbl v = 0,0101 cm?/c.

B e 2z

lots [ s
Puc. 10

3aganue 19. Onpeaenuth TpeOyeMbI AHMaAMETpP TOPU3OHTAIBHOIO TPyOONpoBOaa
nuHou 186 M, mo koropomy nogaercs 13,5 Mg KEPOCHHA, JI0MyCcKaemMas MmoTeps Haropa
17 m, ko3 dunment Tpenus 0,027.

3aganue 20. M3 pedirokcHOM €MKOCTH, YCTaHOBJIEHHOM Ha BbICOTE 6,3 M IO
MeAHOMY TpyOomnpoBoay anuHo 47 M, auamerpom 40 mm, ipu Temreparype 40° C, Teuer
50%-us1ii ruuepud. Ha TpyborpoBoze pacnonaraercs Tpu KojieHa ¢ yriaom noBopota 90°
u ortHomeHneM Ro/d = 4 m mpoOKOBBIM KpaH, JaBJICHHE B KOJOHHE aTMocdepHoe,
KO3 (UIMEHT TpeHus MpeaBapuTeNbHO NpUHTH paBHbIM 0,025. Haiins ckopocTs criupra,
YTOYHHUTH 3HaUeHUE KodpduimenTa Tperns. OnpeneanTb CKOPOCTh TEUCHUS TIIULEPHHA.
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Tema 6. /IBuskeHMe KUAKOCTH B HATIOPHBIX TPYOONPOBOJAX.

3aganue 1. M3 HanmopHOTO 6aKa, B KOTOPOM IMOAJEPKHUBAETCS MOCTOSIHHBIN YPOBEHB
H = 3 M, IO HaKJOHHOMY TpPyOONpPOBOJY IMEPEMEHHOTO CEUYEHHs JABHXKETCS BOJA.
JuameTpsl ydacTkoB TpyOomnpoBoaa di= 40 MM, d, = 25 MM, AJTMHBI COOTBETCTBEHHO [; =
50 m, [, = 75 M. Hagano TpyOompoBojia pacioioKEHO BHIIIE €ro KOHIA Ha BEIMYUHY Z =
1,5 M. Onpenenuts pacxoa BoAsl B TpyOompoBoze, eciau K03(ppUinueHT rupaBIndecKkoro
tperuss A = 0,035 nmast o6oux y4acTKOB TpyOompoBoja. MecTHbIMU MOTEpSIMH Haropa
npeHeopeus. (puc. 11)

Puc. 11

3amanue 2. U3 HamopHoro 6aka MO HaKJIOHHOMY TpyOOINpPOBOJY MNEPEMEHHOTO
ceueHus (puc. 11) aBuxeTcs >KUIKOCTh C OTHOCHTENbHOW IuioTHOCThIO & = 0,85.
JluameTpol ygacTkoB TpyoonpoBoja d;= 50 mMm, d,= 30 MM, a JIMHBI COOTBETCTBEHHO [; =
80 M, [, = 40 m. Hagasio TpyOompoBoa pactosioKeHO BBIIIE ero KoHIa Ha Z = 3,5 M. [{ns
000MX y4acTKOB TpyOompoBoaa koddduiineHT ruapasiandeckoro tpeaus A= 0,038. Kakoit
ypoBeHb H HeoOxomumo MmojaaepKMBaTh B HAMOPHOM Oake, YTOOBI CKOPOCTH JIBHKEHUS
KHUJKOCTH Ha BBIXOJIE U3 TpyOomnpoBojia Obuta  v=1,8 M/c? MecTHBIMU MOTEPSIMU HATlopa
npeHeOpeyb.

3ananue 3. Bona u3 peku nmo camoteuyHoMmy TpyOomnpoBoay ainuHod L = 100 M u
auametpoMm d = 150 MM mojaeTcst B BOJOMPUEMHBIN KoJozer ¢ pacxogom Q = 26,2 i/c.
Ompenenurs 00mME NOTEpH Hamopa hy, B TpyOONpoBOAE, €CIM DSKBHUBAJIEHTHAs
HIEPOXOBATOCTh TPYOBI A, = 1 MM, KO3 uimeHT kuneMatuueckoi Bsizkoctu v = 0,01

cM’/c, K09 HUIUEHT MECTHOTO COMPOTHUBICHHS BXOAA B TPYOY (u = 3, @ BBIXOAA (yux = 1
(puc. 12).

3ananue 4. Haiitu nuamerp TpyOomnpoBoa Juisl TPaHCHOPTUPOBAHUS BOJOPOAA TIPH
MaccoBoM pacxoae G = 120 kr/4. Jlyimaa tpyoonposojaa 1000 M, momyckaemoe majcHue
nasierns Ap = 1080 Ila. IlnotHOCTS Bogopoaa p = 0,0825 kr/v’. Koodduupent Tperus A
=0,03.

3aganue 5. [lo cudony nuamerpom d = 10 cm, nimuna kortoporo L = 20 M, Boja
MOCTYTAaeT U3 pe3epByapa A B pesepByap B. PazHocTs ypoBHE# BoJbI B pe3epByapax H =
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1 M, a paccTosiHME OT YPOBHSI BOJBI B pe3epByape A 10 HauBbICIIEH TOYKU cudona h = 3
M. OnpenenuTh pacxoi BoAsl Q M BEJIMYMHY HauOonbllero Bakyyma B cugone. Tpybda
crapas craibHas (puc. 13).

[

Puc. 13

3amganue 6. Hacoc mpu paboueM xoje THAPOLMINHAPA PAa3BUBACT JABIECHUE P yax
=3MIIa. Macio (p, = 900 xr/m’; v = 0,85 cM?/c) HOZACTCS 110 TPYOOIPOBOAY JUAMETPOM
d =20 mM u guHo# 1 = 3 M B rugpommwmmaap D = 80 mm. Onpenenuts cuty P Ha mToke
THPOLIUTHHAPA TIPH paboueM Xoze, ecim pacxox Macia Q = 0,003 m%/c, a koaddurment
conpoTuBieHus apoccens Cy, = 15 (puc. 14).

|f 2

GNP - LW

1 , 2

Puc. 14

3amanue 7. BecacwiBaromuii TpyOompoBo1 Hacoca uMmeet auHy 1 = 5 M u nuametp d
= 32 mwm, BbicoTa BcackiBanus h = 0,8 m. OnpenenuTs naBieHNE B KOHIIE TPyOOIpOBOJa
(mepex HacocoM), eci pacxox Macia (p = 890 kr/m’; v = 10 mm?/c), Q = 50 m/muH,

k03 GHUIUEHT conpoTuBiieHns KoseHa G = 0,3, Bentnna G, = 4,5, dunprpa {4 = 10 (puc.
15).

2 2
lg—— S
o L4 0
Puc. 15

3amanue 8. Cudonnsiit Tpydonposos mmuaon L = 200 M, quametpom d = 200 MM ¢
ropu30HTaIBHBIM y4acTkoM CD coenunsier BogoeM A ¢ konoaueMm B. PazHocts ypoBHEH
h; =2 m; hy, =3 M; hy = 6 M. Ha TpyOonpoBoie UMEIOTCs BcachIBaroIast KOpoOKa ¢ CETKOM,
JBa KOJeHa U 3aaBIKKa. OmnpenenauTh MPONYCKHYH CHOCOOHOCTH TpyOompoBoga Q u
MIPOBEPHUTH YCIOBUS €r0 HOpMaJIbHOUM paboThl npu TemmepaTtype Bojbl t = 20 °C (puc. 16).
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3amanue 9. OmpeaenuTh TpeOyeMbI HAmop, KOTOPHIH HEOOXOAMMO CO31aTh B
ceuenun 1-1 mis momaum B O0ak Boubl ¢ BiA3KocThio v = 0,008-10-4 my/c, ecim mmHa
TpybomnpoBoaa 1 = 80 M; ero nuametp d = 50 mm; pacxon xkuakoctu Q = 15 1/c; BeicOTa
Ho = 30 m; naBnenue B 6ake p, = 0,2 MIla; koadduiment conpotusiaeHus kpada (; = 5;
koJieHa (, = 0,8; mepoxoBaTocTh cTeHOK A = 0,04 MM (puc. 17).

2| P° 2

H:

Puc. 17

3aganne 10. Omnpenenutrs TmOKa3aHUSA MaHOMETpa P, €CJIM Pacxoa BOIBI,
IPOXO/ILIEH 110 TPYGOIpoBoaY, coctapmsiet Q = 30 m°/u. JlmuHa TpyGomposoma 1 = 120 m,
Bbicota h = 710 mm, auamerp Tpyo d = 100 mm, mepoxoBarocts A = 0,5 MM, creneHb
oTkpbITHs 3aaBwkku Jlymio h/d = 0,7, paguyc ckpyrinenus orBogoB R =200 mMm (puc. 18).

Puc. 18

3aganue 11. Boma (20°C) u3 BOJOHAmMOpHOW OAalTHU TOAAETCS B MPUEMHBIN
pe3epByap 1Mo HOBOMY TPYOOINPOBOJY M3 CBapHBIX CTAbHBIX TPYO auamerpoM d JIMHOM
120 m. Ha tpybonpoBojie umMeeTcs 3aiBUkKKa, 0OpaTHBINA KjanaH. OnpeaeanuTs TuaMmeTp

TpyOOINpPOBOJIA NMPU YCIOBUHM OTKPBITHS 3aJIBHXKKU Ha 3: 0,75 u obecneuenuu pacxonaa 80

n/c. PazHOCTh ypOBHEW BOJBI B OalllHE M pe3epByape CUUTATh MOCTOSHHON U paBHOU S5 M
(puc. 19).
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Puc. 19

3amanue 12. [lo TpyOompoBOIy, COEAMHSIONIEMY JBa pe3epByapa, B KOTOPHIX
MOJACPKUBAIOTCSI IOCTOSIHHBIE YPOBHU, MEPETEKAET BOJA C IIIOTHOCTRIO p= 1000 Kr/M°.
Huamerp TtpyOompoBoaa d= 20 mMM. B BepxHem Oake mojajiep>KUBaeTCs U30BITOUHOE
JABJICHUE Pousg= 15 klla, a B HWKHEM - BaKyyMMETPUUYECKOE HABIICHUE Posa— / Klla.
Pasnocte ypoBHel B 6akax H= 5 m. Onpenenuts pacxoj >KUAKOCTH, €Ciau KOdDPUIIMEeHT
ruapaBiandeckoro Tperus A= 0,028, a ngmuHa TpyOompoBoga I= 15 M. MecTHbIMU
MoTepsIMU Haropa npeneodpeds (puc. 20).
| Pou

H

| Po

Puc. 20

3amanue 13. OmpenenuTs pacxoj BOABI 4epe3 CU(OHHBIM TPyOONpPOBOM, €Ciu
Boicota Hi= 1 m, Hy= 2 M, H3= 4 M. OOmas nnuna tpy06s! 1= 20 M, auamerp d= 20 mMm.
Pexum TedeHust cuutarh TYpOYJEHTHBIM. Y4eCTh MOTEpU Ha BXozae B TpyOy (=1, B
koneHnax (o= 0,2, B BenTune (3= 4, Ha Tpenue B TpyOe A = 0,035. [lomcuuraTh Bakyym B
BEPXHEM CEUYEHHH X-X TPyObl, €Cclu JIMHAa ydyacTKa OT BXoJa B TpyOy 10 3TOro
ceuenus l,= 8 m (puc. 21).

Puc. 21

3amanue 14. Bona neperekaer u3 6aka A B pesepByap b mo tpybe muamerpom d=25

MM, anuHoi 1= 10 M. Omnpegenuts pacxon Boabl Q, eciu M30BITOYHOE JIaBJICHHE B

O6ake p;=200 klla, BwicoTa ypoBHed H;=Im, H,=5 M. Pexum Tedenus cuurtath
20



TypOyneHTHbIM. [IpunSATE  criemytonue  KOAh(UIIMEHTHI COMPOTUBIICHUS: HA BXOJE B
Tpyoy (;=0,5, B BeHTmiie (o= 4, B kojeHax (3= 0,2, Ha TpeHue A= 0,025. Yuecth norepu
Ipu BeIX0J€E TpyOomposona B 0ak b (puc. 22).

y 4
LIS IS P77, LSS

Puc. 22

3aganue 15. Ompenmenuth pacxox Boasl ¢ Bsaskocthto v= 0,01  Cr,
nepeTeKaroniei yepe3 Tpyoy u3 6aka A B pesepByap b, ecnu guametp tpyOsr d = 55 mm,
ee mmmHa | = 10 ™, Beicora H = 8 m. [Ilpu pemenun npuHsaTh KoddduimeHt
compotuBieHuss kKpaHa (1= 3, xaxmoro kojeHa (, = 1, a SKBUBAJICHTHYIO
mepoxoBaTocTh Tpyosl A = 0,05 MM. YdecTb moTepu Ha BHE3AIHOE CY)KCHHE IOTOKA,
Ipu BbIXOJe U3 0Oaka A M BHE3alHOE pACIIMPEHHE MPH BXOJE MOTOKa B pe3epByap b
(puc. 23).

Vkazanue: 3amadyy — pelIUTb  METOJIOM MOCIEAOBATENbHBIX MPUOIMKEHUN,
3aaBIIUMCh ko3 durmentom Jlapcu A, a 3aTeM, yTOUHSS €TO.

Puc. 23

Tema 11. 'uapaBianyeckue NPUBOAbI.

3amanue 1. Ha pucynke 24 mnpuBefeHa cxema TUAPABINYECKOrO MPHUBOJA.
['unpornpuBo coctout U3 6aka s pabodeil xuakoctu 1, Hacoca 2, 0OpaTHOTO KIanaHa
3, pactipenenurens 4, CWIOBBIX THAPOLMIMHIAPOB S, TUAPOIMHUN 6, IPEAOXPaHUTEIBHOIO
KJanana 7, puibTpa 8.

HUcxonHble TaHHBIE:

1. Yeunue G, npuxondiiieecs Ha ITOKU ABYX CUJIOBBIX I[UJIMHJIPOB.

2. Cxopoctb aBukeHus nopina V=0,3 m/c.

3. Humuna tuaponunmii | =15 M. Ha TpyOomnpoBoae MMeErOTCs: OOpaTHBIN KJamaH,
pacnpenenuTenb, ABa NapajljiebHO PACIOIOKEHHBIX CUJIOBBIX THAPOLUMINHAPA, (QUIBTD,
CEMb IOBOPOTOB 1oA yriioM 90°, Tpu NpAMOYTOJIbHBIX TPOMHUKA.

4. Pabouast KHIKOCTH - TpaHchopMaTopHOe Macio AMI'-10, p=890 xr/m>, v=0,3- 10
m°/c.

5. O6mmit KIT/] nacoca n=0,85;

o0wemubiii KI1J] cunnoBoro ruapommiuagpa n,=0,95.

Tpebyercs onpenenuTs:
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1. BHyTpeHHU# nuamerp TrUApOIMIMHApA (AuaMeTp mopiiHs) d,, AuaMeTp ImToka

2. lnameTp TpyO60npoBOI0B d..

3. Ilomavy, HaMmOp ¥ MOIIHOCTH HAacoca.

Huametp mrtoka d,, 1 CKOPOCTh IBMKEHUS Macia ¢ B TpyOOIIPOBO/IE OMPEIEISIFOTCS
B 3aBUCHMOCTH OT JIaBJICHUS B TUJPOCUCTEME.

G, kH No BapuanTa

% ‘ £ 3,2
& 218

£ — 4,1

5

1,3
3,6
2,7
4,2
1,4
1,9

o O©ooO~NOoO Ul WN -

Puc. 24 2

3aganue 2. B o0beMHOM runponpuBoje (puc. 25) MpUBOIHON BaJl pOTOPHOTO
HAcoca BpalaeTcsi OT KOJICHBAIA IBUTATENIsI BHYTPEHHETO CTOPAHUS Yepe3 PEAyKTop.
[Ipenenst yucen 060POTOB KOJICHBANA JIBUTATElsl BHYTPEHHETO CTOPaHUs OT Ny JI0 Ny
0o0/mMuH. Ilpu yacToTe BpallleHUS KOJIEHBaja JBUTATENsl BHYTPEHHETO CrOpaHHs n
Hacoc pa3BuBaeT Q. [IpeneOperast yreukoil Macia B rHApoaniapaType, OnpeaesiuTh
npeneabl  PeryjJupoBaHUs CKOPOCTH JBMKEHHMSI MOPIIHS TUApOIUIMHApa 1
auametrpoMm D. Ilopiiens B rUAPONMIMHAPE YIUIOTHAETCS PE3MHOBBIMHU KOJIbLIAMHU
KPYTJIOTO CEYCHUSI.

a Bapu- M M n 0, D
/f"\ /‘"\ XA\I | adnt | o6/MuH | o6/MuH | 06/MHUH | I/MUH | MM
VARTAR a 1600 4550 3000 9 200
® 3] 1800 4600 3100 10 205
B 2000 4700 3200 11 210
r 2200 4850 3300 12 215
Y [ - i 2400 5000 3400 13 |220
— |
(LA

Puc. 25
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3amanue 3. OmnucaTh TPUHLMI JEHCTBUS CUCTEMBl pa3rpy3kd Hacoca OoJblieit
IPOU3BOIUTEIIBHOCTH (pHC. 26).

U%%

H3

Puc. 26

Il — uununanap, H3 — wamopueiit 300tHUK, H1 — Hacoc Hu3Kkoro gaiieHust (OO0JIbIION
MPOU3BOIUTENBHOCTH) H2 — Hacoc BBICOKOTO J1aBjieHUsS (Majioil MPOM3BOJIUTEIBHOCTH),
KO — o6patnsiit kiamnas, [1K — npenoxpaHuTenpHbIN KianaH.

3amanue 4. PaGouas xxunkocts — Macio K, remneparypa koroporo 50°C, u3 Hacoca
noaBoauTCs K rugpouunuuapy Ll gepes apoccens [IP. IlopumieHs numvmHapa co mITOKOM
nepeMenaeTcs npotTuB Harpy3ku F co ckopocthio V.. BeiTecHsieMast MOpIIHEM KUAKOCTh
CO IITOKOBOM MOJIOCTH MoOMagaeT B 6ak b yepe3 ClMBHYIO JTUHUIO, IJTMHA KOTOPOU paBHA
., a muametp paseH d..

OnpenenuTe BHEWIHIOO cuiy F, mpeoponeBaeMyro IITOKOM MHPHU €ro JBUKEHUU.
JlaBieHHME Ha BXOAE B JPOCCENb OIpeAenseTcsa MOoKa3aHueM MaHomerpa M, a
MIPOTUBOAABIICHHE B IITOKOBOW IMOJOCTH LWJIMHApPA — IMOTEPSMH [IaBICHUS B CIMBHOU
auaun. KoaddummeHnt pacxona apoccens NpUHATH paBHBIM U = 0,64, a nuametp
otBepctusa jgpoccenss d,. Jwamerp mnopmns D,, a guamerp mroka D,. K.mm.
TUAPOLMIIUHIPA: 00BEMHBIN 1= 1,0, MEXaHUYECKU Ny, . (puc. 27)

Up
— 43
|
= ]'--lli
P
fﬂ} h:

H If_‘ dt
A 2 |Lﬂ
Q
Puc. 27
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3amanue 5. B ycTaHoBke rumpaBiamdeckoro mpecca Hacoc H 3acacweiBaeT pabouyro
xKuakocTh — Macno K, Temmepatrypa kotoporo 55°C, u3 ©Oaka b wu uepes
TPEXIO3ULIMOHHBIN pacnpenenuts P Harneraer ee B mpecc. Ilpu mpeccoBanuu mno
TpyOONpOBOaY 2 KUAKOCTh MOJAETCS B MPAaBYI CTOPOHY MyibTHIUIMKaTopa M. Ilpu
BO3BpAlICHUH TMOJBHKHOTO HHCTPYMEHTA Mpecca B HMCXOJHOE BEPXHEE MOJIOKEHUE
KUJKOCTh IMOJAeTcs 1Mo Tpyobompooay 3 B pabouuit rugpouwmaap L. Ilpu npmxenun
MOPIIHS THAPOUMIMHIPA BBEPX Yepe3 TpyOonpoBod 5 MyJIbTUIIUKATOp M 3anpasisercs.
OObeMHbIE TOTEPU KHUAKOCTH HPU 3TOM KOMIIEHCHUPYIOTCS HAcOCOM uepe3 oOpaTHbBIN
kiamnaH K.

Omnpenenuts MOJIE3HYI0 MOIIHOCTH CHJIOBOTO ruapoumiuHapa L[ nmpu ero padouem
xoJie (Mpy ABMKEHUU MOPIIHS BHU3), €CJIN CO34aBAEMOE HACOCOM JIaBJIIEHHE Py, a MoJa4ya
Q.. Huamerp mopmnsa D,, mroka Dy, K.a. ruapounnunapa: mexannyeckuit 1,=0,90,
o0beMHBIH 1M,=0,95. [lnameTp mNOpIIHS MOABMKHOTO 3JIEMEHTAa MYJIbTUIUIMKATOPA:
6onpiioro Dy, manoro D,. K.n.a. MyiasTUIUIMKAaTOpa (MEXaHUYECKUNA U 0OBEMHBIN) MOKHO
OPUHATH PaBHBIM enuHuIle. Pa3mepbl TpyOONMpOBOJOB CIEAYIONIME: JJIMHA Y4acTKOB |,
auameTpbl d; = d; 1 d3 = dy4. DKBUBaANIEHTHAS IEPOXOBATOCTh THIPOIMHUH A,

M

Puc. 28

3aganue 6. B oObemHOM ruapomnpuBoje (puc. 29) mpuBOAHOW Bajl POTOPHOTO
Hacoca BpallaeTrcs OT KOJEHBaja ABUIATENl BHYTPEHHEIO CrOpPaHUs 4epe3 PEemyKTop.
[Ipeaensr yncen oOOPOTOB KOJEHBaja JABUTATENsl BHYTPEHHErO CropaHusi OT Nj O Ny
00/MuH. Ilpu yactoTe BpalleHUs KOJIEHBaja JBUIATENsl BHYTPEHHEIO CrOPaHUs N HacoC
pa3BuBaet Q. [IpeneOperas yreukoil Macia B THApoOanmnaparype, OnpeaeanuTb Mpeaesbl
peryJIMpoBaHMs CKOPOCTU IBMKEHUS NOpLHA ruapouunusapa 1| auamerpom D. Ilopmiens
B TUAPOLMIIMHAPE YIUIOTHSETCS PE3UHOBBIMH KOJIBLIAMH KPYTJIOTO CEYEHUSI.
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Bapu- m M2 n O, D

j"‘\ ﬂ ;"‘\' [ aHT | 00/MHH | 00/MHH | 00/MHH | T/MHH | MM
= a 1600 4550 3000 o |[200
5 1800 4600 3100 10 | 205
B 2000 4700 3200 11 | 210
T 2200 4850 3300 12 [ 215
1 2400 5000 3400 13 [ 220

Puc. 29

3amanne 7. B o0beMHOM THIpoTpuBOae Hacoc 3 mpu BparieHuu (puc. 30) cBoero
MIPUBOJTHOTO BaJla C YaCTOTOM n pa3BuBaeT nojady Q. YIioTHeHUe MOPIIHSA quameTpom d

B THAPOLIMIIMHAPE | MaHKeTHOe. YTeuka Macia B TuApocucTemMe He mpesbimaeT AQ.

C yderoM yTedykd Macia B THAPOCHCTEME OIpPENeInTh, C KaKOW YacTOTOU
He00XO0UMO BpallaTh MPUBOIHON Baj Hacoca I COOOIICHHUS TIOPIIHIO THAPOIMINHAPA
CKOPOCTH V MPHU €r0 JABHUKEHUH a) BIPaBo, 0) BIEBO.

Puc. 30

Bapn- n 0, d AQ D
aHT oo/vmE | a/c | s [ eme | emle
a 1500 0.4 | 40 1.5 7
0 1550 0.5 | 42 1,7 7.1
B 1600 0.6 | 44 1.9 7,2
r 1650 0.7 ] 46 | 2.1 7.3
i 1700 0.5 | 48 | 2.2 7.5

3aganue 8. I'mppouunuuap 2 (puc. 31) ¢ ABYCTOPOHHUM IITOKOM OJWHAKOBOTO
nuametpa (d;—d;) mpu naBieHun macia B pabodedd mojoctd P u mpoTHBOJaBIICHUH B
ciuBHOW monoctu Py, pasBuBaer Tarosoe ycuiaue F. YIloTHeHue HOpLIHA U INTOKA B
rUIpoIIIMHApe MaHxkeTHoe. Hacoc 4 mpu BpaieHnu COOCTBEHHOTO NMPHUBOJHOIO Baa C
4acToToOi n, pas3BuBaeT mnogauy Q,=8 n/mMuH. OmnpenenuTh Mpenenbl peryaupoBaHUs
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CKOpPOCTH [JBW)KEHHUS TOPIIHSA THAPOLUMIMHAPA IPU HW3MEHEHUM CKOPOCTH BpAILCHUS

npuBoHOTO Basia Hacoca 4 ot 1000 o 2000 o6/muH. [Tpunsts n,=0,97.

Z l Bapu- P P, F My,
- aHT MIJa | MITa | kH | oo/MmMuH
| | a 10 0.1 20 1500
I T — 0 15 0.2 25 1600
v E/ ° B 20 | 03 | 30 1700
r 25 04 35 1800
il 30 0.5 40 1900

5
L |

4

- Q

Puc. 31

3amanne 9. Korma B mHEeBMoOakkymyssitope 2 (puc. 32) ra3 3aHumaer pabouuit
o0BbeM V, naBieHue Macia B HeM pg. [IpeneOperast yreukoi u najieHneM JaBjieHHs Macia
B 00BEMHOM THAPOTPUBOJIEC, ONPENCTUTh, KAKOE JABJICHHE P, PA3BUBACT HACOC 3 B KOHIIE
3apSIKH TTHEBMOAKKYMYJISITOpA 2, €CIIH €ro MaHeBPOBBIH o0beM V,=3 mm°. IIpHHATH

oKa3aTeib MOJUTpoInbl n=1,3.

-
1 r
N — e
o ® a | 18| 20
I 6 |20 22
1 X] B | 22| 25
1) r | 22| 28
1 | 25| 30

Puc. 32
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3amanue 10. B o6bemMuOM rugponpuBoe (puc. 33) Hacoc 5 pa3BUBAET JABIEHUE Py
U MOCTOSIHHYIO0 nojavy Q. YmnoTHeHue nopiuHs guamerpoMm D u mitoka auametpom d B
ruapoiunHape 1 manxkerHoe. [IpeneOperast yreukamu Maciaa B 0OpaTHOM TMpOKIIaNiaHe
2 u ruapopacnpenenutene 4, ONpeAeIUTbh MUHHUMAJIbHOE M MAKCUMAaJbHOE 3HAUYCHUS
MOTEpU MOIIHOCTU M3-3a CJIMBA Macjia yepe3 MEepesMBHOM THIPOKIIANaH 6, €ClIu pacxon
MacJlia yepes ruapojipocceib 3 HacTpauBaeTcs B mpeaenax oT 4 1o 20 j1/MuH.

} o Bapa- | p. 0, D d
/ AHT MIIa | 1/MHH MM MM

. A 6 4 100 | 40
:‘Q( 5 8 75 105 | 42

5 10 27 110 | 44

1T} Ve r 12 30 120 | 45
: 1 15 34 125 | 46

Puc. 33

2.2 OLeHOYHbIE CPEICTBA 115l IPOMEKYTOYHOT0 KOHTPOJIS

Bonpocsl k 3auery

1.

ITonstne o xupkocth. OCHOBHBIE CBOMCTBA JKHJIKOCTEH: INIOTHOCTD,

K02 PuImeHT 00beMHOT0 CKATHSA, MOAYJIb YIPYTOCTH, TEMIEpaTypHBIH KodhduimeHT
00BEMHOTO PaCIIUPEHUSI.

ITonsiTHE O BS3KOCTH KHAKOCTEH. 3akoH HproTOHA.

Metoabl n3MepeHus BI3KOCTH. KanuiispHble BUCKO3UMETPHI.

MeToabl n3MepEHUs BA3KOCTH. MeTo 1 magaroniero mapuka.

Metoabl n3MepeHns BA3KOCTH. POTalilMOHHBIE BUCKO3UMETPBI.

PabGouue xuakoctu rugponprBo0B OCHOBHBIE CBOMCTBA U TPEOOBAHUS K HUM.
Cuibl 1€MCTBYIOIIME B 5KUJKOCTH.

OCHOBHOE ypaBHEHHUS TUAPOCTATUKH.

Hasnenue. [Ipubopsl aig ero usmMepeHus.

. 3aKOH COOOIAIOIINUXCS COCYOB.

. 3akoH Ilackans u ycrpoiicTBa paboTaroiiye Ha OCHOBE 3TOTI0 3aKOHA.
. 'maponrHamuka, OCHOBHbIE MMOHATHS. BUIbI ABUKEHUS )KUAKOCTH.

. YpaBHEHUE HEPA3ZPBIBHOCTU NIOTOB JJIs1 JIEMEHTAPHOU CTPYHUKHU.

. YpaBHeHue bepHyium 111 31€eMEHTapHOM CTPYHKHU HKUJIKOCTH.
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15. YpaBHenue bepHysuiu, 1715 HOTOKA peaabHOM KUJIKOCTH.

16. Buasl rugpaBandeckux conpoTuBiieHnid. 3akoHsl Becbaxa u Jlapcu-Beticbaxa.

17. llousiTue o0 JaMHHApPHOM U TYpOYJIEHTHOM TEYEHUHM KHUIKOCTU. Yucio
Peitnonbpca.

18. I'mapaBinyuecky riaajkue U mepoxoBaTeie TpyObl. Onpenenenue Kodduimenta
Hapcu.

19. MectHble  ruapaBauyeckue conpoTuBieHusa. KoadduumeHTsl  MecTHBIX
COITPOTUBIICHUMN.

20. CtpykTypa ruipaBiInyeckux npuBoaoB. [IpenmMyiiecTsa u HeIOCTaTKU.

21. CtpykTypa THUApaBIdYeCKHX TpuBoAOB. I[Ipumep wucnomHeHus. OCHOBHBIC
XapaKTePUCTUKU TUIPOIPUBOJIOB.

22. llectepenuarbie HacoChl. KOHCTPYKIMS 1 OCHOBHbBIE TAPAMETPBI.

23. BuatoBble HacoCchl. KOHCTPYKITUS U OCHOBHBIE TTapaMETPHI.

24. Heperynupyemble TUTaCTUHYATHIE HACOCHI.

25. Perynupyemsble miacTHHYaThie HacOChl. KOHCTPYKIHS, cXema yIpaBJIeHHUS.

26. AxcuanbHO-TIOPIIHEBBIE HACOCHL. CXeMa KOHCTPYKITHH, OCHOBHBIE ITApaMETPHI.

27. AxcuanbHO-TIOPIIHEBBIE HACOCHI, PETYIUPYEMBIE U HEPETYIUPYEMBIE.

28. 'mapaBnudeckue akKyMyasTopbel. KOHCTPYKIIMU U cXxeMa MpUMEHEHUSI.

29. TIpeobpazoBarenu napieHusi. OCHOBHBIC THIIBI.

30. lectepenyarbie ruapoMoTOpbl. KOHCTPYKIIHSI 1 OCHOBHBIE TApaMETPHI.

31. PagnanpHO-TUTaCTUHYATBIE THIAPOMOTOPHI.

32. AKcuanbHO-TIOPIIHEBBIE THIPOMOTOPBI PErYIUPYEMOr0 M HEPETYIUPYEMOTO
VICITOJIHCHHS.

33. 'upponBurarenu  MOCTYyNaTENbHOIO  TEpeMelleHuss  (THUAPOIMIUHIIPHI).
KoHcTpyKkTHBHBIE 0COOEHHOCTH Pa3IMUHBIX JABUTATENIEH.

34. IToBOpOTHBIE THAPOIBUTATEIIH.

35. Perynmupyrontast anmaparypa rugpocucteM. Jlpoccenm.

36. Perynupyromas anmnaparypa ruipocucteM. Perynaropsl pacxosa.

37. Perynupyromas anmnaparypa ruapocucteM. Knanansl gaBnenus. KoHcTpykius u
CXEMbI BKIIOYEHHUS.

38. Hampapnsitomass U peryiupyromiasi annaparypa. ['uapaBiandeckuii oOpaTHBIHM
kJjanad. KOHCTPYKIIMU M CXEMBI BKIIFOUEHHS.

39. Hanpagnsitoias u peryiaupylomias anmapaTrypa. [ uapaBaudeckuil ynpasiisieMblil
oOpaTHbIi ki1anaH. KOHCTpYKIMK U CXEMBbI BKITIOUEHUS.

40. Hanpapnsiromiasi 1 peryiaupyromas amnmapatypa. Pacnpenenutenu KpaHOBOTO
THUIIA.

41. Hanpasnsromias U peryaupyromas amnraparypa. Pacnpenenurenu
30JI0THUKOBOTO THNa. KOHCTpyKIIMK U crTOCOOBI YIIpaBIEHUS.

42. Hanpapssaonast ¥ peryjiaupytoias anmnaparypa. Jlenurenu pacxoza.

43. KoMNOHEHThl aBTOMaTH3allMM TUAPONPUBOAOB. Pene mpaBieHus, AaTYNKU
JABJICHUS.

44, KOMIIOHEHTBl aBTOMAaTU3ALMK THIPONPUBOJAOB. KOHIEBBIE BBIKIIIOYATENH,
KJIalaHbl BBIIEPKKU BPEMEHH.

45. CnenuanbHble KOMIUIEKTYIOIIME CTaHOYHBIX T'MAPONPHUBOJIOB. ['maporanenu

peBepca.
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46. CneninanbHbIe KOMIUICKTYIOIINE CTAHOYHBIX THUAPONPUBOAOB. PaznenutenbHbpie
ITaHEIH.

47. CrenrayibHble KOMIUICKTYIOIIME CTAaHOYHBIX THUIPONPUBOAOB. CrenuaibHbIe
3KMMHBIE THAPOIUINH/IPHI.

48. CriennanbHbIC KOMILUICKTYIOIIHE CTAHOYHBIX TUAPOIIPUBOIOB.
JIpoccenupyroine pacipeieuTeNn ¢ THAPABIMIECKON 00paTHOM CBS3BIO.

49. CriennabHbIC KOMILUICKTYIOIINE CTAHOYHBIX TUAPOIIPUBO/IOB.
Jlpoccenupytoiiye pacupeIeTUTENH ¢ dICKTPUIECKOM 00paTHOM CBA3BIO.

50. CnenmasibHbIE KOMILICKTYIOIIHE CTAHOYHBIX TUPOTPUBOJIOB.
DIEKTPOrUIpaBINYECKHUE IIAarOBbI€ MPUBO/IBI BPAIIATEIBHOTO JIBUKEHUS.

51. CnenuanbHbie KOMIUJIEKTYIOIIHE CTAaHOYHBIX TUJIPOTIPUBOIOB.

3J’I€KTpOFI/II[paBJ'II/I‘-ICCKI/Ie IaroBBIC IIPUBOALI ITIOCTYIIATCIIbBHOI'O ABUXKCHU .

HpaKTI/I‘-IECKI/Ie 3a/laHUsA K 3a4Y€Ty

1. CucremMa OTOIUIEHHS NPOMBIIIJIEHHOrO KOpIlyca 3aloJIHeHa BOJAOW M HMEET
éMmkocth 1000 n. Ilpm oTkimoueHnu cuctembl Boja oxiaaxaaercs oT 90 mo 10 °C.
Kosbduument TtemmeparypHoro pacimmpennss Bomsl 4,5-107% K. Ckombko BOmbI
HE00X0UMO OOABUTH B CUCTEMY OTOIUICHUS IPU €€ OTKIIIOUECHUU?

2. Omnpenenuth 00BEM BbUIMBIIEWCS HePTH, TMpU TpopbiBe TpyObl Ha
MarucTpajibHOM HedTemnpoBojae, ecnu AaBieHue B HeMm ynaito Ha 0,6 MIla. Jlnuna
nedrenposoaa 31 kM, guamerp 550 MM, Moaymb yrpyroctd HedTr 1,2-10° MITa.

3. Ilpu ruapaBIMYecKOM HCHBITAHUU TEIJIOTPACCHl ATUHOU 275 M U JUaMETPOM
600 MM, TOHU3WJIOCH paboyee JaBjIeHUE MO0 MAHOMETPY U COCTaBHJIO COOTBETCTBEHHO, B
Havasie ucnbitanus 1,3 Mlla, B konne 650 xlla. Moayns oOBEMHOM ympyrocTd BOJABI
2:10° MIla, nedopmarmeii Tpy6onpoBoaa mpeHebpeds. OnpeaenTs 00bEMHYI0 YTEUKY
BOJIBI?

4. VYposenb areroHa B cocyae auamerpom 200 mm mpu Temmeparype 20 °C
coctaBisia 345 Mmm. OnpenenuTh TEMIIEPATYpPy alleTOHA MOCIE HAarpeBa, €CIU €ro YPOBEHb
B cocy/ie noBeicuica Ha 10 mm.

5. B mnosoMm peakTope mNpu TUAPABINYECKUX HCHBITAHUSAX HYKHO CO3/aTh
nasienue 4,6 MIla. JlnmameTp peakropa 1,2 M, BeicoTa 3,8 M, KO3 PHUITUESHT CKUMAEMOCTH
BoabI 0,5° 10~° M¥/H. Ckonbko JOTIOJIHUTENIBHO BOJIbI HY>KHO B HETO 3aKa4aTh?

6. C momoImp0 pydHOTO Tpecca TPyOOIpOBOJI OMPECCOBLIBACTCS Ha JIaBlICHUE 2
MlIla. Uemy OyaeT paBHO yCWiIHE Ha PYKOSITKE Mpecca B MOCIEIHUN MOMEHT OIPECCOBKH,
€CITM TMAMETP TOPIIHS 35 MM, a COOTHOIICHHUE IJIeY PHIYaXKHOTO MeXaHu3ma a:b - 6? (puc.
1).

7. Onpenenuth MaHOMETPUYECKOE JIaBlIEHUE B TPyOOINpoBoJie A, €CIM BBICOTA
cTosida pTyTH 1o mbe3oMeTpy 25 cm. LlenTp TpyOompoBoaa pacnosioxeH Ha 40 cM HUXKe
JMHUM pazziesia MeXay BOJION U PTYThIO. (puc. 2)
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Puc. 1 Puc. 2

8. JlaBnenue Ha CBOOOIHON MOBEPXHOCTH BOBI, KOTOpas Haxoautcs B Oake, 0,2
MIla, ypoBeHb xuakocTu B Oake 6 M, K 0aKky HpHCOEAMHEH KpaH Ha BbIcoTe 1,2 M.
OnpenenuTh MaHOMETPUYECKOE JaBJIEHWE B TOYKE MPHUCOCIUHEHHSI BOJOPA300PHOTO
KpaHa K 0aKy ¢ BOJOM?

9. JlBe HecMemMBaromuecs >KUAKOCTH HaXOIATCS B OTKPBITOM pe3epByape, UX
IUIOTHOCTb COOTBeTCTBEHHO 930 kr/mM° um 1260 kr/m’. Ha kakoil BbICOTE HAaj JaHHOM
TOYKOM HaXoAUTCs CBOOOJHAsI MOBEPXHOCTh KUAKOCTH B pe3epByape, ecinu Hi= 0,5 m, a
MaHOMETp, NIPUCOETMHEHHBIM B HEKOTOPOM TOYKE pe3epByapa, nokas3piBaeT nasieHue 0,55
aTM.

10. T'uxppocucTema 3amoJIHEHa MHUHEpAJIbHBIM MAacliOM, ONPEICNINUTh JABJICHUE B
THAPOCUCTEME M MacCy Tpy3a JeKallero Ha 00JIbIIIOM TOPIITHE, €CIU JJIT €ro MoabeMa K
MEHbIIIEMY NOPIIHIO NpuiioxkeHa cuia 240 H. /lnametpsl nopiiHe cooTBETCTBEHHO 250 u
50 MM, pa3HOCTHIO BBICOT MOPIIHEN MTpeHebpeys. (puc. 3)

11. Omnpenenuth MOKa3aHWs PTYTHOTO MaHOMETPA, YCTAHOBIIEHHOTO B HUKHEU
YaCTU SKCTPAKIMOHHON KOJIOHHBI, B KOTOPOW HAaXOAMUTCS CJIOW BOJBI BBICOTOM 3 M U
HECMEIITMBAIOIINICS C HEl cioi OeH3ona BbICOTOM 1 M. AOCONIOTHOE JaBieHUE Haj
MTOBEPXHOCTHIO KHUJIKOCTH B KOJIOHHE 2,5 Kre/em?, atMocdepHoe napieHue 760 MM pT. CT.,
temnepatypa 20 °C. (puc. 4)

12. Tnametp rupormumaapa 200 MM, OMpenenuTh HArpy3Kd Ha OONTHI JIEBOW U
MPaBOil KPBILLIEK, €CIH K IUTyHKepy auamerpom 40 mm npuiioxkena cuina 420 H. (puc. 5)
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13. Kosnokona MOKpOro ra3rojibjepa (Ta30XpaHWININA) I a30Ta TUAMETPOM 5 M
BecuT 1000 krc. OnpenenuTs BeC AOMOJHUTEIBLHOTO Tpy3a, €CJIM JIaBJICHHUE B KOJOKOJIE
1000 ITa. (puc. 6)

14. OnpenenuTh U30BITOYHOE JABJIICHHE B KOJIOKOJIE MOKPOTO Ta3roJibjepa

(razoxpaHWIMINA) 7S a30Ta JTUAMETPOM 6 M, €CJIM KOJOKOJ C JOTOJHUTEIBHBIM TPY30M
BecuT 3200 krc. (puc. 6)
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Puc. 5 Puc. 6

15. bensuH BbITeKaeT W3 Oaka, M30BITOYHOE AaBieHHe B koTopoMm 22 klla, mo
TpyOonpoBoay aunamerpoM 40 MM mpu temrepatype 35° C. YpoBeHb XKHAKOCTH B Oake
1,32 M, BeIcOTa mogbeMa OCH3MHA B IIbe3oMeTpe 1,74 M, TOTEpSAMU SHEPIHHU MPEHEOPEUb.
Omnpenenuts pacxoj OeHsuHa (puc. 7)?

16. Tlo tpy6ompoBoay nuamerpom 50 mm, mporekaeT 27000 Kr/MUH 3THIOBOTO
cniupta npu Temneparype 30°C. OnpenenuTs MECTHYIO CKOPOCTh Ha OCH TpyOoIipoBoia?

17. Ha tpybe nuamerpom 250 MM HMEETCS MECTHOE CyxeHue auamerpom 150
MM. OnpefeuTh Pa3HOCTh BHICOT YPOBHEH B MTbE30METPUUYECKUX TPYOKax, €CJIM U3BECTHO,

4T0 MO0 TpyOEe Te4eT aleToH CO CKOPOCThI0 B MIMPOKOM cedeHuu 1,2 M/c.
ComnpoTuBieHUsIMHU TIpeHeOpedb. (puc. 8)

NNy
!
1.
h

Il

Puc. 7 Puc. 8

18. Ompenenuth pacxod BOAbI W JaBieHue B TpyOompoBoge. Ecmu ypoBeHb
KHUJIKOCTH B Mbe3oMeTpe U TpyOke [IuTo, ycTaHOBIEHHBIX Ha BOJOMPOBOJIEC TUAMETPOM
150 cm, cooTBeTcTBeHHO paBHbI 50 cM, 70 cM (puc. 9).

19. OmnpenenuTh CKOPOCTh TEUEHHSI BOJbI, HA TEPBOM U BTOPOM (BBIXOJE)
ydacTKe HacaJ/ika, BBITEKAIOIIeW U3 HalopHoro Oaka no Tpyoe nuamerpoM 30 MM U 3aTeM
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4yepe3 HACaIKy ¢ TMaMeTPOM BBIXOJHOTO OTBEpCTHs 12 MM. YPOBEHB KHUIKOCTH B Oake 2,4
M, n30bITOuHOE AaBieHue Bo3ayxa 200 klla, norepssmu sHepruu npeHedpeus (puc. 10).
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Puc. 9 Puc. 10

20. Boma u3 omgHoro OacceifHa B JIpyrod IMojaercs MO HOBOW CTajdbHOU TpyOe
muamerpoM 50 MM jmmuHoM 120 M ¢ pacxomom 12 si/c. Ha TtpyOGe uMmeroTcss MecTHbIE
COMPOTHUBJICHUS JIBa KOJIEHAa C YrJioM NoBopoTa 90° M MOJHOCTBbIO OTKPBITasi 3aJBUXKKA.
OmnpenenuTh pa3HOCTh YPOBHEH BOJIBI B pe3epByapax. (puc. 11)

21. Tlo cranpHOMY TpyOOIIpOBOMY, MIMHON 32 M U nuameTpoM 50 MM, OBIBIIEMY B
SKCIUTyaTanuu, nepekadnBaercs 2900 kr/u 28%-ro pacTBOpa METHJIOBOTO CHHUpPTa NPHU
temrepatype 20° C. Onpenenuts MOTEpU HAMIOPa Ha TPEHUE B TPYOOTIPOBOJIE.

22. W3 nucrepusl, ycranoBieHHod Ha BeicoTe 0,9 M, mo Tpybe muamerpom 40
MM, Ha KOTOPOW YCTAHOBJIEH KpaH, CIIMBAECTCS IU3EJIbHOE TOILJIMBO, YPOBEHb TOIUIMBA B
uucrepue 1,4 m. B BepxHel 4acTM LHMCTEpHBI UMEET MECTO Bakyym 73,5 MM. pT. CT.,

paguyc konenal00 wmwMm, moTepssMu Ha TpeHue mnpeHedpeub. OnpenenuTh pacxoj
JM3EJILHOTO TOILIHMBA. (puc. 12)
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Puc. 11 Puc. 12

23. N3 mamopHoro 6aka ¢ u30eTounbM faBieHueM 0,35 MIla, meperekaer Bojia B
OTKPBITBIM pe3epByap Mo KopoTkou Tpyoe auamerpom 30 Mm, ¢ pacxoaom 4,1 i/c. YpoBHU
COOTBETCTBEHHO B HamopHOM Oake W pesepByape 1,2 u 2,9 M, morepsMu Ha TpEHUE
npenedpeub. OnpeaenuTs KodPPHUIIMESHT CONPOTUBIICHHsI KpaHa. (puc. 13)

24. N3 nanopHoro 0aka, naieHue B kotopoM 12 klla Boga neperekaeT B pe3epByap
o TpyOe IIMHA U TuaMeTp KOTopoil, cooTBeTcTBeHHO 3M u 30 MM. bak ycraHoBieH Ha
BBICOTE 2,2 M, YPOBEHB KUAKOCTH B HeM 1,7 M. Ha Tpybe umeeTcst mpsiMOTOYHBIN BEHTHIIb
U JIBa KojieHa ¢ yriioMm moBopoTa 90° u R./d = 2, xoadpdurment tperus 0,025. C yuerom
BCEX BUJIOB MOTEPh, HEOOXOAUMO OMPEACTUTH PACcX0]] BOIBIL. (puc. 14)
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Puc. 13 Puc. 14

25. OmnpenenuTh TpeOyeMblil AUAMETP TOPU3OHTAIBHOTO TPYOOMpOBOAA JUTHHOU
186 M, mo koropomy nomaercsa 13,5 Mg KEpOCHHa, JoIycKkaemas noreps Hamopa 17 m,
kodppunment tpenus 0,027.

26. PaccunTtaTh OCHOBHBIC XapaKTEPUCTUKU Hacoca (puc. 15) (mpou3BoAUTEILHOCTD
Q, momHOCTh N, pabouee naBieHue P), TpyOONPOBOJOB (IUaMETpP YCIOBHOTO IPOXOJa
Dy,) u ruapoanmnaparoB Uil ynpasieHus ruaponuauHipoM Il Ha mTOKe KOTOpOro
pa3BuBaeTcs ycuiue F U ckopocTh L; NMpU ABMXKEHUM BIPABO, NMPU JBMKEHUH BIIEBO -
CKOPOCTh L. I[lomobpaTe MOAETM OCHOBHBIX THAPOAMNIApPaTOB (C YY4ETOM HOMHHAILHBIX
pacxoJioB, MOTEPh MABJICHMS, BEJIMYMHBI YTEUYEK) M MapaMeTpbl TPYOONpPOBOJOB U3
CTAHJAPTHOTO Psija, TPH CIEAYIOMUX MCXOAHBIX AaHHBIX: F=15 kH, viyip=3 M/MuH,
V1imax=15 M/MuH, v,=10 m/c, Ly=0,8 M, L1=1,2 M, L,=2,6 m.

27. PaccunTtaTh OCHOBHBIC XapaKTePUCTUKU Hacoca (puc. 15) (mpou3BoAUTEILHOCTD
Q, momHOCcTh N, pabouee naBieHue P), TpyOONPOBOJOB (IUaMETpP YCIOBHOTO IMPOXOja
Dy,) u ruapoanmnaparoB [uid ynpasieHUs ruaponuauHiapoM Il Ha mTOKE KOTOPOro
pasBuBaeTcs ycuiue F U ckopocTh L; MpU NBMKEHWH BIPABO, MPU JBMKCHUH BIIEBO -
CKOPOCTh L. Ilo100paTh MOAENM OCHOBHBIX THApPOANNApaToB (C YYETOM HOMHHAJIBHBIX
pacxoJioB, MOTEPh JABJICHMS, BEJIMYUHBI YTEYEK) M MapaMeTpbl TPYOONpPOBOJOB U3
CTaHAAPTHOTO psifa, MPU CIACAYIOMUX HCXOAHBIX AaHHBIX: F=5 kH, vimin=4 ™M/mMuH,
V1imax=12 M/MuH, v,=12 M/c, Ly=0,5 M, L1=3 M, L,=2,4 m.

28. PaccunTaTh OCHOBHBIE XapaKTEpUCTUKU Hacoca (puc. 15) (mpou3BoauTeIbHOCTD
Q, momuocTh N, pabouee mamieHue P), TPyOOIPOBOIOB (AMAMETP YCIOBHOTO MPOX0J]a
Dy) m ruapoanmnaparoB Juid ynpasieHUs TuapouuavHApoM L[l Ha mTOKE KOTOPOro
pasBuBaeTcs ycuiue F u ckopocTh L; MpU IBMKEHWH BIPABO, MPU JBMKCHUH BIIEBO -
CKOPOCTh L. Ilo100paTh MOAENM OCHOBHBIX THApPOANNapaToB (C YYETOM HOMHHAJIBHBIX
pacxoJioB, MOTEPh MNABJIICHHS, BEIWYUHBI YTEYEK) M IMapaMeTphl TPYOOTPOBOIOB W3
CTaHAAPTHOTO psifa, MPU CIACAYIOMNX HCXOAHBIX AaHHBIX: F=8 kH, vimin=2 ™M/MuH,
Vimax—12 M/MuH, L,=16 Mm/c, Ly=0,3 M, L;=1,7 m, L,=3,2 m.

29. PaccunTaTh OCHOBHBIC XapaKTEPUCTHKHU Hacoca (puc. 15) (mpou3BOAUTETEHOCTh
Q, momrHOCTH N, pabouee maBienue P), TPyOONPOBOIOB (IMaMETP YCIOBHOTO MPOXOJa
Dy) m ruapoanmnaparoB Juid ynpasieHUs TruapouuavHapoM Il Ha mTOKE KOTOPOro
pasBuBaeTcs ycuiue F U ckopocTh L; MpU IBMXKEHWH BIPABO, MPU JBMKCHUH BIIEBO -
CKOPOCTh L. Ilo100paTh MOAENM OCHOBHBIX THApPOANNApaToB (C YYETOM HOMHHAJIBHBIX
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pacxoJ0B, MOTEPh MNABJIICHHS, BEIWYUHBI YTEYEK) W IMapaMeTphl TPYOOTPOBOIOB W3
CTaHJAPTHOTO psija, TPH CIEAYIOUMX HMCXOAHBIX AaHHbIX: F=12 xH, vimin=4 M/MuH,
V1imax=18 M/MuH, v,=22 m/c, Ly=0,5m, L1=2,2 m, L,=1,8 m.

30. PaccunTaTh OCHOBHBIEC XapaKTEPUCTUKHU Hacoca (puc. 15) (mMpou3BOIUTEIBHOCTD
Q, momHOCTh N, pabouee naBieHue P), TpyOONPOBOJOB (IUaMETP YCIOBHOTO IMPOXOJa
Dy) u rugpoanmaparoB i ynpasileHus rupoumuHipoM I[1 Ha mITOKe KOTOpPOro
pa3BHUBaeTCA ycuine F M CKOpOCTh L) MPHU IBMKEHUH BIIPABO, MPHU JIBIKEHUHU BIEBO -
CKOPOCTh L. Ilogo0paTh MOAEIM OCHOBHBIX THIIPOAIIApaToB (C y4€TOM HOMHHAJIBHBIX
pacxo/ioB, TOTEPh MABJICHUS, BEIMYMHBI yTEUEK) M TapaMeTpbl TPyOONpPOBOJOB U3
CTaHIAPTHOTO psiia, TPU CICAYIOIIMX HCXOMHBIX HaHHBIX: F=6 kH, vimin=2 ™M/MuH,
V1max=20 M/MuH, v,=30 m/c, Ly=0,4 M, L1=1,3 M, L,=2,7 m.

E-';,-

Puc. 15
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SAJIAHMS IISI TMATHOCTHYECKOM PABOTEHI ITO JUCHUTIIIMHE (MOJIY.JTIO), IPAKTHKE

2.3. UToroBasi imarHocTu4yeckasi paéora no JUCHUIINHE
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YT0 TaKoe KUIKOCTE?
1. pusnyeckoe BEmECTBO, CIOCOOHOE 3aMOIHATh MTyCTOTHI; OIIK-3 | U-20mk-3
1. 2. (pusnueckoe BenecTBo, CoCOOHOE H3MEHITH (POPMY MO ACHCTBUEM CHJT; OIIK-5 | UI-20mk-5
3. (hm3HUecKoe BEIIeCTBO, CIIOCOOHOE U3MEHSThH CBOH 00BEM; OIIK-9 | U-30mk-9
4. ¢puznueckoe BEIeCTBO, CIOCOOHOE TEYb.
Kakas u3 5TUX )KHMIKOCTEN HE SIBASIETCS KaleabHOM?
1. pTyTh; OIIK-3 | U-20mk-3
2. 2. KepOCHH; OIIK-5 | U-20nk-5
3. He(TH; OIIK-9 | U-30nk-9
4, a3or.
Kaxkas u3 3Tux ®KuaKoCcTel He SBIsSETCS ra3000pa3HOii?
1. xxuaxuii a3or; OIIK-3 | U-20mk-3
3. 2. pTyTh; OIIK-5 | UI-20mk-5
3. BOIOPOS; OIIK-9 | U-30omk-9
4. KUCIIOPOI.
NneanbHO# )XUIKOCTHIO HA3LIBAETCH .
1. KUAKOCTH, B KOTOPOH OTCYTCTBYET BHYTPEHHEE TPECHHUE, OIIK-3 | UI-20mk-3
4. 2. KUJIKOCTh, TIOJXOASINAs A1 TPUMECHCHHUS, OIIK-5 | U-20nk-5
3. ’KUJKOCTb, CIIOCOOHAs COKUMAThCH, OIIK-9 | U-30nk-9

4, KUJIKOCTh, CYHICCTBYIOIIAA TOJILKO B OMPCACIICHHBIX YCJIOBHUAX.

2 o o
Iepeuucaums 6ce komnemenyuu, popmupyemoie yuebHOU OUCYUNTUHOU
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Ha xakuie BUIIbI pa3enstoT NeHCTBYIOIINE Ha KUIKOCTh BHEITHUE CUITBI?
1. cuibl MHEPITMY ¥ TTOBEPXHOCTHOTO HATSHKEHUS, OIIK-3 | U-20mk-3
5. 2. BHYTpEHHUE U MIOBEPXHOCTHBIE; OIIK-5 | U-20nk-5
3. MaccoBbI€ ¥ TIOBEPXHOCTHBIC; OIIK-9 | U-3onk-9
4, cIIBl TSDKECTH U JABIIEHUS.
Kakue cuibl Ha3pIBatOTCSI TOBEPXHOCTHBIMU?
1. BBI3BaHHBIC BO3/ICHCTBUEM 00HEMOB, JIKAIIUX HA ITOBEPXHOCTH JKUIKOCTH; ONK-3 | WJ[-2
2. BBI3BaHHBIE BO3JICHCTBUEM COCEIHUX O0BEMOB KHIKOCTH M BO3JCHCTBUEM IPYTUX OIK-3
6. e OIIK-5 | UI-20mk-5
’ . OIIK-9 | U-30nk-9
3. BBI3BaHHBIC BO3/ICHCTBUEM JIaBJIeHUS OOKOBBIX CTCHOK COCY/Ia;
4. BRI3BaHHBIE BO3/ICHCTBUEM aTMOC(HEPHOTO TaBICHHSI.
Ecnm naBiieHre OTCYMTHIBAIOT OT aO0COFOTHOTO HYJISA, TO €T0 HA3bIBAIOT:
1. naBneHue Bakyyma; OIIK-3 | U-20mk-3
7. 2. atMOC(hepHBIM; OIIK-5 | UI-20mk-5
3. H30BITOYHBIM; OIIK-9 | U-30mk-9
4. aOCOMIOTHBIM.
Kakoe naBneHue 0ObIYHO MOKA3bIBAET MAaHOMETP?
1. aGcoIIIOTHOE; OIIK-3 | U-20mk-3
8. 2. N30BITOYHOE; OIIK-5 | U-20nk-5
3. armMocdepHoe; OIIK-9 | U-3onk-9
4. naBleHHE BaKyyMa.
Kakune gacTuIrsl )KUIKOCTH UCTIBITHIBAIOT HAWOOJIbIIIee HATIPSIKEHUE CHKATHS OT
NENCTBUS TUPOCTATUYECKOTO JJaBIeHUs? OIIK-3 | U-20mk-3
9. 1. Haxonsmuecs Ha JHE pe3epByapa; OIIK-5 | UI-20mk-5
2. HAXOJAIIMEeCs Ha CBOOOIHOM MMOBEPXHOCTH; OIIK-9 | U-30omk-9

3. Haxosmmumecs Y O0KOBBIX CTEHOK pe3epByapa;
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4. HaxonAUIMecs B IIEHTPE TSHKECTH PacCMaTpUBAEMOT0 00beMa JKUIKOCTH.
YpaBHeHHe, TO3BOJIAIONIEE HAUTH THAPOCTATHYECKOE IaBJICHHUE B JIIOOOH TOUKE
paccMaTpuBaeMoro oobeMa Ha3bIBaeTCs ONK-3 | WJI-2
10 a) OCHOBHBIM ypaBHEHHEM TUIPOCTATHKHY; OIK-5 | W] 20n1<-3
' 0) OCHOBHBIM YPaBHCHHEM THIPOIMHAMHUKHY; ONK-9 | V]I SOHK'S
B) OCHOBHBIM YPaBHEHHUEM THIPOMEXAHUKU; OrIk-9
I') OCHOBHBIM YpaBHEHHEM T'HAPOIMHAMUYECKON TEOPHUH.
IToBepXHOCTH YPOBHS — 3TO!
1. noBepXHOCTh, BO BCEX TOUKAX KOTOPOIl 1aBJICHHE U3MEHSIETCS [0 OJUHAKOBOMY
3aKOHY;
¥ . OMK-3 | UI-20mk-3
11 2. IOBEPXHOCTh, BO BCEX TOUKAX KOTOPOH JaBJIEHUE OJJUHAKOBO; OIK-5 | V-2
' 3. IOBEPXHOCTh, BO BCEX TOUKAaX KOTOPO JaBlIeHUE YBEINUUBACTCS MPSIMO OIK-9 | U] 3OHK'5
MPOIMOPLMOHAIBHO YAAJIEHUIO OT CBOOOTHON MOBEPXHOCTH; OIIK-9
4. cB0OOTHAS TOBEPXHOCTh, 00pa3yIoNIascs Ha IPaHUIE pa3zesia BO3YIIHON U
KHUJKOU cpeJll pU OTHOCUTEIBHOM MOKOE KM JIKOCTH.
CriocoOHOCTB TUIABAIOIIETO TEJa, BHIBEICHHOTO U3 COCTOSIHUS paBHOBECHSI, BHOBb
BO3BpAIIAThCS B 3TO COCTOSIHUE HA3bIBACTCH. .. ONK-3 | WJ1-2
1. ycToiunBOCTBIO; OIIK=3
12. . OIIK-5 | U-20mk-5
2. OCTOMYHUBOCTLIO;
OIIK-9 | U-3omk-9
3. IIaBy4YECThIO;
4. HEMOTOIUISIEMOCTBIO.
Kak Ha3pIBaeTcs MIIOMIA/1b MONIEPEYHOT0 CEUYCHHSI TOTOKA, MEPICHANKYIISIpHAs
HaIpaBJICHUIO IBYKCHHS? OIIK-3 | U-20mk-3
13. 1. OTKPBITBIM CEUEHUEM; OIIK-5 | U-20nk-5
2. 5KUBBIM CEYECHUEM; OIIK-9 | U-30nk-9

3. MOJIHBIM CEUYCHHEM;
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4. monaap pacxoja.
Kak nazpiBaeTcs 00beM KHIKOCTH, MPOTEKAIOIIHIA 32 €UHUILY BpEMEHH Yepe3 KUBOE
ceueHue?
OIIK-3 | U-2051k-3
1. pacxon moToka;
14. . OIIK-5 | U-20mk-5
2. 00bEMHBIH MOTOK;
OIIK-9 | U-3omk-9
3. CKOpOCTh TIOTOKA;
4. CKOpOCTh pacxoja.
Ecnu npu 1BUYKEHUM KUAKOCTH B JAaHHOU TOUYKE pycia JaBJICHHE U CKOPOCTh HE
WU3MEHSIFOTCS, TO TaKOE ABM)KCHUE HA3BIBACTCH. ..
’ OIIK-3 | U-2051k-3
1. ycraHoBHBIIEMCS;
15. OIIK-5 | U-20mk-5
2. HEYCTaHOBHBILIEMCS;
OIIK-9 | U-3omk-9
3. TypOyJIEHTHBIM YCTaHOBUBIIIUMCS,
4. naMIHApHBIM HEYCTAaHOBUBIIIEMCSI.
Kak Ha3piBaeTcs mpy HEYCTaHOBUBILEMCS JIBH)KEHUU, KPUBas, B KaXK/101 TOUKe
KOTOPOI BEKTOpPA CKOPOCTH B JaHHBIA MOMEHT BPEMEHH HAIIPABJICHBI 110
KacareJabHO? OIIK-3 | U-20mk-3
16. 1. TpaexTopus TOKA; OIIK-5 | U-20nk-5
2. TpyOKa TOKa; OIIK-9 | U-30nk-9
3. cTpyiiKa ToKa;
4. TUHMS TOKA.
DnemeHTapHas CTpyHka — 3T0...
1. TpyOka moToka, OKpy>K€HHast TINHUSIMH TOKa; OIIK-3 | UI-20mk-3
17. 2. 9acTh MOTOKA, 3aKII0UYEHHAst BHYTPH TPYOKH TOKA; OIIK-5 | U-20mx-5
3. 00beM MOTOKA, IBWKYIIHIACS BIOJb JTMHUU TOKA; OIIK-9 | U-30nk-9

4. Hepa3pbIBHBII NOTOK C IPOU3BOJILHOM TPAEKTOPUEN.
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Kak Ha3piBaeTcs TeUeHHE KUAKOCTU O€3 CBOOOIHOM MOBEPXHOCTH B TPYOONPOBOAX €
MOBBIIICHHBIM WM MOHWKEHHEBIM JTaBJICHUEM?
1. 6e3HanopHOE; ’ OIK-3 | U/l-2on-3
18. ' ’ OIIK-5 | UI-20mk-5
2. HaTrOpHOE;
OIIK-9 | U-30mk-9
3. HEyCTaHOBUBIIICECS,
4. HecBoOOHOE (3aKPBITOE).
TypOyneHTHBIH PeKUM IBUKESHUS KUKOCTH 3TO:
1. pexxum, Py KOTOPOM YaCTHIII JKUJKOCTHA COXPAHSIOT ONPEACICHHBIA CTPOU
(ZBUXKYTCA MOCIIONHO);
2. pe&XHUM, IPU KOTOPOM YaCTHUIII )KUJIKOCTH TTEPEMENIAIOTCS B TPYOOIIPOBOIE OIIK-3 | U-20mk-3
19. 0eCcCUCTEMHO; OIIK-5 | U-20nk-5
3. pe&KHUM, IPU KOTOPOM YACTHUIIbI )KUJIKOCTH JIBUTAIOTCS KaK IMMOCIOMHO TaK U OIIK-9 | U-3onk-9
0eCcCUCTEMHO;
4, pexuM, Tp¥ KOTOPOM YaCTHUIIBI YKHJIKOCTH JBUTAIOTCS TTOCIOHHO TOJIBKO B IIEHTPE
TpyOOnpoBOJa.
Ot Kakux mapamMeTpoB 3aBUCHUT 3HaYCHHE uncia PeliHonbaca?
1. ot quamerpa TpyOOIPOBOIA, KHHEMATUIECKON BSI3KOCTH KUAKOCTU U CKOPOCTH
JBYDKEHUS KUIKOCTH, OIIK-3 | U-20mk-3
20. 2. OT pacxo/a )XKUJIKOCTH, OT TEMIEPaTyphl )KUAKOCTH, OT JUIMHBI TPyOOIIPOBOAA; OIIK-5 | U-20mx-5
3. OT IMHAMUYECKOM BS3KOCTH, OT IJIOTHOCTH U OT CKOPOCTH JBHKCHUS YKUIKOCTH; OIIK-9 | U-30nk-9
4. OT CKOPOCTHU ABMKECHUS KHUAKOCTH, OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOAA, OT
BSI3KOCTH JKHIKOCTH.
ITpu 2300 < Re <4000 pexum IBHKEHUS KUIKOCTU?
o OIIK-3 | U-20mk-3
1. namMmuHAPHBIN;
21. 2. TypOYyJIEHTHBIH; OIK-5 | MJT-Zomk-
- TYPOY ’ OIK-9 | MJI-30mic.9

3. IepEX O THBI;
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4, KaBUTALIMOHHBIH.
KaBuramus 3to...
1. Bo3zeiicTBUE TaBICHUS KUJIKOCTH Ha CTEHKU TPYOOIIpOBOIA;
2. JBUXXEHHE JKUJIKOCTH B OTKPBHITBIX pyciaxX, cBsizanHoe ¢ wuHTeHcuBHBIM | OIIK-3 | U-205k-3
22. nepeMenIiBaHueM; OIIK-5 | UI-20mk-5
3. MECTHOE U3MEHEHHE THIPABIMYECKOTO COMPOTUBIICHUS; OIIK-9 | U-30mk-9
4. U3MEHEHHUE arperaTHOT0 COCTOSHUS KUIKOCTH TIPHU JBH)KEHUH B 3aKPBITHIX
pyciiax, CBSI3aHHOE C MECTHBIM MaJCHUEM JIaBJICHUSI.
Kaxkoit 6ykBoii rpeueckoro andasuta 0603Ha4aeTcss KOADOUIIHMEHT THIPABINIECKOTO
TpeHus?
1py. ONK-3 | MJ-20mca
23. 2' C_’ OIIK-5 | UI-20mk-5
Y OIIK-9 | U-30mk-9
3. A;
4. .
Uto siBNI€TCS OCHOBHOM NMPUYHUHOW MOTEPU HAMOPA B MECTHBIX THAPABINYECKHUX
COIIPOTHUBIICHUAX ?
P . OMK-3 | UJT-20mc.3
o4 1. Hanuure BUXpeoOpa3oBaHUi B MECTaX M3MEHEHHS KOH(UTYpAIIUH TTOTOKA; OMK-5 | NI[-2
' 2. TPEHHE KHUIKOCTU O BHYTPEHHUE OCTPhIE KPOMKH TPYOOIPOBO/IA; OIK-9 | W] 3OHK'5
3. U3MEHEHWE HaIPaBJICHUS U CKOPOCTH JIBHIKCHHSI )KUJIKOCTH; OIIK-9
4. mepoxoBaTOCTh CTEHOK TPYOOMPOBO/IA M BI3KOCTh KHUIKOCTH.
C moMoMIbIO YETO OMPEEISIETCS PEKUM JIBHXKCHUSI )KUJIKOCTH?
1. mo rpaduxy Hukypanze; OIIK-3 | U-20mx-3
25. 2. o Homorpamme Konbpyxka-Yaiita; OIIK-5 | UI-20mk-5
3. mo uucny PeitHonbACA; OIIK-9 | U-30mk-9

4. mo hopmyne Beiicbaxa-Jlapcu.
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Jl1is ompenenieHus moTeph HAropa CIyKuT:
1. yucino Peitnonnaca; OIIK-3 | U-20mk-3
26. 2. popmymna Beiicbaxa-/lapcy; OIIK-5 | U-20mx-5
3. Homorpamma Konbpyka-VYaiira; OIIK-9 | U-3onk-9
4. rpadux Hukxypanse.
[Tpu ucTeYeHUH KUIAKOCTH U3 OTBEPCTUH OCHOBHBIM BOTIPOCOM SIBJISICTCS
1. onpeneneHue CKOPOCTU UCTEUEHUS U PACXOJIA KUIKOCTH; OIIK-3 | U-20mk-3
27. 2. ompeaeiieHre HeoOX04UMOT0 JUaMeTpa OTBEPCTHM; OIIK-5 | UJ-20mxk-5
p p p
3. ompezeneHue o0bemMa pe3epByapa; OIIK-9 | U-30nk-9
4. onpeJielIeHre THIPABIMYECKOTO COMTPOTHUBIICHHUS OTBEPCTHS.
Ha pucynke nzo0pakeHa NpUHIMIHAIBHAS CXeMa THIPOIPHBO/IA
Pa30MKHYTOM CUCTEMOU LUPKYJIALNU KUJTKOCTH.
L
OIIK-3 | U-20mk-3
28. OIIK-5 | U-20nk-5
Q OIIK-9 | U-30mk-9

| 9

1. mocTymareapHOro JIBUKCHHS,
2. TIOBOPOTHOTO JIBFKEHUS,

3. BpaImaTeIbHOTO JABWKCHHUS;
4. perynupyeMoro JABHKEHUS.
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Perynupytoriee ycTpoiCcTBO, CIOCOOHOE YCTaHABIMBATH ONPENEICHHYIO CBSA3b MEKIY
HepernazoM JaBJICHUS 10 U TOCIIE €r0 YCTaHOBKH U ITPOITYCKaeMbIM PacXo/oM,
Ha3BIBAIOT ... OIIK-3 | U-20mk-3
29. 1. npoccenewm; OIIK-5 | UI-20mk-5
2. nuadparmonu; OIIK-9 | U-30nk-9
3. pacxoaoMepom;
4. MaHOMETPOM.
Ha pucynke n3o0pakeHa NpUHIMITHATIBHAS CXeMa THAPOIIPUBOIA C
Pa30MKHYTON CUCTEMOMN LUPKYJIALUH KUIKOCTH.
TITk
W VO
| —
OIIK-3 | U-20mx-3
30. 2 OIK-5 | WJT-20mic.5
OIIK-9 | UA-3orik-9

il

1. TOBOPOTHOTO ABUKEHUS;

2. TIOCTYTATEJIbHOTO JIBH)KCHHUST,
3. BpalaTeIbHOTO ABMKCHUS;
4, perynupyemMoro JIBH)KCHHS.
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[TepBoe CBOMCTBO TMAPOCTATUIECKOTO JABICHHUS TJIACHUT. . .
1. B 1000 TOYKE )KUJIKOCTH THAPOCTATHYECKOE JIABJICHHUE MEPIICHINKYIISIPHO
IJIOMIA/IKE KAacaTeIbHOU K BBIJICNIECHHOMY 00BEMY U ACHCTBYET OT pacCMaTPHBAEMOTO
00BeMa;
2. B OO0 TOYKE KUAKOCTH THAPOCTATUYECKOE IaBICHUE MEPICHIUKYISIPHO OIIK-3 | U-20mx-3
. IJIOIIAKE KacaTeIbHOM K BBIICJICHHOMY 00beMY H JIEHCTBYET BHYTPb - -2011K-5
31 OIIIaJIKe KacaTeJIbHO €JICHHOMY 00be eliCcTBye OIIK-5 | U1-2
paccMaTpuBaeMoro oobemMa; OIIK-9 | U-30mk-9
3. B K&XKI0W TOYKE KHUJIKOCTH THIPOCTATHICCKOE JIaBJICHUE JICHCTBYET MapaljIeIbHO
TUIONIA/IKE KacaTeIbHOM K BBIJCIIEHHOMY 00BEMY U HAIPABIEHO MPOU3BOJILHO;
4. TUAPOCTATHICCKOE JaBICHUE HEM3MEHHO BO BCEX HAIIPABJIICHUSX M BCETa
MEPICHIUKYISIPHO B TOUKE €T0 MPUIOKECHHS K BBIJICJICHHOMY 00BEMY.
Bonousmenienue — 310...
1. 00BeM KUIKOCTH, BEITECHSIEMBI CYJHOM IIPH IMOJTHOM TOTPYKCHHH; OIIK-3 | U-20mk-3
32. 2. BEC )KUIKOCTH, B3SITOH B 00bLEME CYIHA; OIIK-5 | UJ-20mxk-5
b
3. MaKCUMaJIbHBIA 00BEM JKUIKOCTH, BBITECHIEMBIN TUIABAIOIIUM CYIHOM; OIIK-9 | U-30nk-9
4. BeC JKUJIKOCTH, B35TON B 00bEME MOTPYKEHHOM YacTH CyJTHA.
Ha pucynke nzobpaxkena cxema U ycIIOBHOE 0003HAYCHHE OIIK-3 | U-2051k-3
33. TUAPOPATPEICTUTEINS. OIIK-5 | UI-20mk-5
OIIK-9 | U-30nk-9
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TpyOompoBOx MOKHO CUMTATH KOPOTKUM €CJIH. . .
OIIK-3 | U-20mxk-3
34. OIIK-5 | U-2011k-5
OIIK-9 | U-30mxk-9
Ecnu nnmuna tpy6onposoaa 200 M, pacxox sxuakoctu 0,10 M3/C, nuametp Tpyost 0,25 OIIK-3 | U-20mk-3
35. M, a ko pumeHT ruapaBindeckoro TpeHus cocranisier 0,06, To MoTepu Mo JTHHE OIIK-5 | U-2011k-5
JUTSl TIOTOKA JKUJKOCTH PaBHHI ... OIIK-9 | U-30nk-9
Ecnu nBa OTKPHITHIX 0aka COeTUHEHBI TPOCTHIM JUTMHHBIM TPYOOTIPOBOIOM OIIK-3 | UJI-2
36 nocTostHHOTO Arametpa 150 mm (Moaynb pacxoma K=160,62 n/c), nmuHa TpyOsI OIK-5 | 1 I[_ZOHK'S
' coctasnsieT 100 M, mepenaz ypoBHeil B 0akax paBeH 6 M, TO pacXo/ BOJIbI B OHK-S
OIIK-9 | U-3omk-9
TpyOOIpPOBOIC paBeH a/c.
37 Ecmu nnmuna tpy6sr 200 M, cpennsist ckopocth 1,2 M/c, tuametp Tpyost 0,125 M, a OIIK-3 | U1-201k-3
' k03¢ unreHT rugpasnnueckoro Tpenus cocrasiser 0,025, To notepu no aune g | OIIK-5 | UA-20mks
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MOTOKA UJKOCTU PABHBI ... OIIK-9 | U-30mk-9
[Tepeman ypoBHe# Boabl Mex 1y Oakamu paBeH 2,5 M, a IMaMETP OTBEPCTHS 5 CM. OIIK-3 | U-2051k-3
38. Pacxon BozbI MpH UCTEUEHUHN W3 MAJIOTO OTBEPCTHS B CTEHKE OTKPHITOro 0aka mpu OIIK-5 | UI-20mx-5
COBEPILICHHOM CKaTUU U UCTECUCHHH MOJI YPOBEHb PaBEH M/c. OIIK-9 | U-30nk-9
['uapaBnuyueckoe CONPOTUBIEHUE — 3TO: OIIK-3 | U-20mk-3
39. OIIK-5 | U-20mx-5
OIIK-9 | UI-30mk-9
XapakTepruCTUKON Hacoca Ha3bIBACTCS? OIIK-3 | UI-20mx-3
40. OIIK-5 | U-2011k-5
OIIK-9 | UJ-3omxk-9
Yro Takoe TMHAMHYCCKIE HACOCHI? OIIK-3 | U-20mk-3
41. OIIK-5 | U-20mxk-5
OIIK-9 | UJI-30mk-9
Yto Takoe 00bEeMHEIE HACOCKI? OIIK-3 | U-20mk-3
42. OIIK-5 | U-2011k-5
OIIK-9 | UJ-3omxk-9
®opMynHpoBKa 3akoHa Apxumezna? OIIK-3 | U-2051k-3
43. OIIK-5 | U-20mxk-5
OIIK-9 | UI-30mk-9
Ha yem ocHOBBIBaeTCsl ypaBHEHHE HEPa3pHIBHOCTH MTOTOKA? OIIK-3 | UI-20mx-3
44, OIIK-5 | U-2011k-5
OIIK-9 | UJ-30omxk-9
[MpuBeaute hopmyiry TUAPOIMHAMIYECKOTO Haropa? OIIK-3 | U-2051k-3
45, OIIK-5 | U-20mxk-5
OIIK-9 | UI-30mk-9
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[IpuBenuTe nmpocTelnii BUA 3aucH ypaBHeHne bepuymim? OIIK-3 | U-20mxk-3
46. OIIK-5 | U-20mk-5
OIIK-9 | U-30mk-9
OOBsicHUTE PAa3HOCTH MOHATHI Pa3HOCTH HATIOPOB M TIOTEPHU Haropa? OIIK-3 | UI-20mk-3
47. OIIK-5 | U-20nk-5
OIIK-9 | U-30mk-9
Uro npencrasisieT co0o0il sIBICHHUE THIPABIMYECKOTO yaapa? OIIK-3 | U-20mk-3
48. OIIK-5 | U-20mk-5
OIIK-9 | U-30nk-9
I'uaponepemaua — 370... OIIK-3 | U-20mk-3
49. OIIK-5 | U-20nk-5
OIIK-9 | U-30mk-9
UTo Ha3BIBAIOT THAPABINYECKUM armapaTom? OIIK-3 | U-20mk-3
50. OIIK-5 | U-20nk-5
OIIK-9 | U-3omk-9
Jliis 9ero npeaHa3HA4YEHbI TUAPO- U THEBMOMOTOPHI? OIIK-3 | U-20mk-3
51. OIIK-5 | UI-20mk-5
OIIK-9 | U-30nk-9
TpeboBanus Kk pabOYUM KHAKOCTSIM THAPOTPUBOIA? OIIK-3 | U-20mk-3
52. OIIK-5 | U-20nk-5
OIIK-9 | U-30mk-9
53 Uro B ce0s BKIIFOYACT TUAPOIIPUBOT?
Krnaccudukanus HacocoB 110 Ha3HAYEHUIO? OIIK-3 | U-20mk-3
54. OIIK-5 | UI-20mk-5
OIIK-9 | U-30nk-9
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Knaccudukanus HacoCOB 1O MPUHIIUITY ACUCTBUS U KOHCTPYKITUN? OIIK-3 | U-20mk-3
55. OIIK-5 | U-20mk-5
OIIK-9 | U-3omk-9
[IpuBenuTe onmucanue TpexX TUIIOB 0OBEMHBIX THIPONPUBOIOB Kiaccuummpyemsix mo | OIIK-3 | UI-20mk-3
56. BH/ly UICTOUHUKA YHEPTUU OIIK-5 | U-20nk-5
OIIK-9 | U-30mk-9
[lepeunciure OCHOBHBIE 3JIEMEHTHI THIPOIPUBO/IA OIIK-3 | U-20mk-3
57. OIIK-5 | U-20mk-5
OIIK-9 | UI-3omk-9
Urto coboli mpeACTaBIsIeT HACAIOK? OIIK-3 | U-20mk-3
58. OIIK-5 | U-20mk-5
OIIK-9 | U-30mk-9
CpenHsisi CKOPOCTh XHIKOCTH B TPYO€ KPYTJIOTO CEUEHUS C THAPABINYECKIM OIIK-3 | UI-20mx-3
59. paauycoM, paBHbiM 0,5 M, pu pacxojie 2 M>/C, COCTaBIISIET ™/ OIIK-5 | U-2011k-5
OIIK-9 | U-3omk-9
B kakux cimydasx mpuMeHSIETCs MOCIeI0BaTeIbHOE COSTMHEHNE IIEHTPOOCIKHBIX OIIK-3 | U-20mk-3
60. HAacoCoOB? OIIK-5 | UI-20mk-5
OIIK-9 | U-3omk-9
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