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BBEAEHUE

1. ®oHO OUEHOYHbIX CPeACcTB NO AucuunivHe sBnsieTcd  obsisaTenbHbiM  060COGNEHHbIM
npunoxeHmnem k Pabouer nporpamme.

3. ®oHO OUEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOW YacTbld HOPMAaTMBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4ecTBa OCBOEHUS, 0OyYatoLMMmUCS yKasaHHON AUCLMMIMHBI.

4. Mpu nomowm POC ocCyLeCTBASETCA KOHTPOMb M ynpaBreHue npoueccoMm (opMUpOoBaHUS
obyyarommmuca KomneTeHLmmn, us ymcna npegycmoTtpeHHbix PFOC BO B kayecTBe pe3ynbTaTOB OCBOEHMS
ONCLMNIINHBI.

5. ®oHO OLEeHOYHbIX CPeacTB MO AWCUMNNMHE BKM4YaeT B cebs: oueHoyHble cpencTsa,
npuMeHsieMble  OnNs  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CpeAcTBa, MNpUMEHsieMble B pamKax
UHOVBMAOYanNM3auMn BbINMOMHEHMS U KOHTPONA UKCMpOBaHHbIX BuaoB BAPC; oueHouHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs U OLEHOYHble CPeacTBa, MpUMEHsieMble MpU MPOMEXYTOYHOW
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabotunmkamu poHOa OLEHOYHbIX CPEACTB MO AUCUMMAMHE SBNAIOTCA npenogaBaTtenu
Kadenpbl - NpupogoobycTponCTBa, BOLOMONMBb30OBAHUA U OXpaHbl BOOHBIX PECypcoB, obecrnednBatoLlemn
n3yyeHve obyvarowmmuca gucumnnnvHel B yHuBepcutete. CogepxaTenbHon ocHOBoW Ans paspabotkn ®OC
nocnyxwuna Paboyas nporpamMma AUCLMNANHLI.



uncnosnb3oBaHMeM npeancTaBlieHHbIX B M. 3 oLeHOYHbIX cpeacTse

1. OXWOAEMbIE PE3YJIbTATbI U3YYHEHUA
y4yebHOW ANCUUNIIVHBI MOAYNSA, NePCOHarNbHbIN YPOBEHb AOCTMKEHUA KOTOPLIX NPpoBepsaeTca ¢

KomneTteHuun,

KoMnoHeHTbI KOMMNeTeHUUn,

B chopMUPOBaHUM Koa n chopMmpyeMble B paMKax AaHHOM ANCLMMNNHBI
KOTOpPbIX 3agencTBOBaHa | HaumeHoBaHue
AMCLUUNNMHA MHOVKaTopa (kak oXmaaemblin pesynbTaT ee 0CBOEHUS)
LOOCTUXEeHUN
komneTeHuuu 3HaTb 1 yMeTb Aenatb BrlafeTb HaBbikam
Kon HaMMeHoBaHue 4
NoHUMaTb (oenctBoBaTb) (MIMeTb HaBbIKM)
1 2 3 4

O6wenpodeccuoHanbHble KOMMeTEeHUUN

OrlK-1 | CnocobeH NO-lonk12 3HaeT wmeToabl | YMmeeT Bnageer HaBblkamu
y4yacTBOBaTb B | Mucnonb3ayet cbopa W | cuctematusnposa | PeLleHns
OCYLLIECTBIEHNM CNpaBoOYHYIO W | aHanu3a ™Hu MHXEHEePHbIX 3aaad ¢
TEXHOMOrMYECKMX | HOPMaTMBHO- NCXOOHbIX aHanuavpoBaTb NCronb3oBaHNEM
npoLieccos Nno | TEXHUYECKYIO OaHHbIX ANA | yexonHble OCHOBHbIX  3aKOHOB
WHXXEHEPHbIM OOKYMeHTauuio | pacyeTta | namkble ons rMapaBnuku,
N3bICKaHWAM, c Lenblo | NPOEKTUPOBaHU pacueTa u odopMnsaTb
NPOEKTMPOBaHMO, | aHanuaa A NPOEKTHO-

NPOEKTUPOBaHNS
CTPOUTENBLCTBY, COBPEMEHHbIX rmapaBnnyecku KOHCTPYKTOpPCKMEe
aKCmnyaTaLuMm U | NPOEKTHbIX X MMAPABIVMECKNX | KaGoThl,
PEKOHCTPYKLMU peLueHni B | cuctem, nopsig | CUCTEM OB6BEKTOB | yoprponuposats
06beKTOB obnactu oK pa3spaBoTku | MPMPOA00BYCTPO | cooTBETCTBUE
npupoaoobycTpol | NPUPoAocoBYCTP | M NpuMeHeHus | UCTBa, BbIbupaTb | pesynbTaTos
cTBa n | oncTea n | rpaduyeckon, TUNOBbIE U 3aQaHuto,
BOJOMONb30BAHUS; | BOAOMNOMb30BaH | TEXHUYECKON paspabaTbiBaTb cTaHgapTam n

nsi OOKYMEHTauun | HoBble TEeXHUYEeCcKomn

TexHuyeckne AOKyMeHTaLmu

peLleHuns

rMApPaBNNYecKnx

CUCTEM U

COOpYXeHui

cornacHo

COBPEMEHHbIM

HopMam

lpogheccuoHanbHbIe KOMIemeHyuu

MK-1 CnocobeH K| NO-1nk12 3HaeT YmeeT npoBoguth | Mimeet HaBbIK
opraHusaumm PeanusyeTt OCHOBHbIE HabnogeHus, BblOOpa TUMNOBbIX
pabot no | meponpuaTms NMOoHATUSA N | cuctemaTusnMpoBa | peLLeHui n
aKcnnyaTaumm no 3aKOHbI ) n | paspabaTbiBaTtb
cucTem pauMoHanbHOM | paBHOBECUSI W | aHANM3MpoBaTb HOBble TeXHU4Yeckue
npupogoobycTpon |y OBWKEHNS ncxopHble peLleHus,
cTBa MCMNOMb30BaHNIO | XXMOKOCTEN, OaHHble anst | Heobxooumble  Ans

BOAHbIX meToabl cbopa | pacuyeTa N | HoOpManbHOM

pecypcoB Ha | u aHanus3a | MPoOeKTUpOBaHMSA | 3KCMnyaTauum

MEeNMopaTUBHbI | UCXOOHbIX rMapaBnNnYeCcKmX rMapaBnNYeCcKnX

X cMcTeMax OaHHbIX ans | cuctem Ha | cuctem n
OL/EHKM N | OTKPbITbIX pyCriax | COOPYXeHWUN
opraHusaumu " kaHanax, | cornacHo
pabot no | BelGupaTthb COBpPEMEHHbIM
3KCnnyaTtaumm, | TUMNoBble n | Hopmam npu
nporHosupoBaTt | paspabaTtbiBaTb opraHusaumm paboTt
b NPUYMHbI | HOBblE no aKcnnyaraumm
OTKa30B TEeXHU4eckne cuctem
rmgpaBnnyeckn | pelueHus npupoaooByCcTponCT




X cuctem noa
BO3ENCTBUEM
pasnnyHbIX

aKcnIyaTaumoH
HbIX baKTOpOB

rmapaBnmMyecKnx
cuctem n
COOPYXXEHNN
CornacHo
COBPEMEHHbBIM
HOpMam

Ba Ha
KaHanax,
rMOpPOTEXHNYECKNX
COOPYXXEHUN,
BOJOBOAX,
HACOCHbIX CTaHLUWA,
BOAo3abopax

OTKPbITbIX

MK-4

CnocobeH K
pyKOBOACTBY
CTPYKTYPHbIM
noapasgeneHvem,
OCYLLECTBMSAILLIMM
aKcnnyaTaumo
cuctem "
COOpPYXeHui
BOJOMNONb30BaHUSA

Mﬂl_an-4,2
npuHUMaeT

npu

cucremMm

n

npodyeccuoHarn
bHble peLleHns

aKcnnyartaumn

BOAOCHabxeHn
s, 00OBOAHEHUs

BoaooTBeAEHNA

3HaTb
OCHOBHbIE
napameTpbl,
HeobxoguMble
ans
OCYLLECTBIEHN
a
akcnnyaTaumm
cucTem "
COOpYXeHUN
BO/J0OMONb30BaH
us, cnocoobl
pac4yeTa
NoTOKOB B
TpybonpoBogax
n OTKPbITbIX
pycnax,
cnocoo6b!
rMapaBnnyecko
ro
obocHoBaHus
pasMepoB
OCHOBHbIX
COOpYXeHUN Ha
OTKPbITbIX
noTokax

YMeTb NPUMEHSATb
crnocobbl pacyeTa
TEXHNYECKMX
napameTpoB
WNHXXEHEPHbIX
COOpYXEHU  UX
KOHCTPYKTUBHbIX
anemMeHToB  Ans
opraHusaumm
akcnnyataumm
cuctem n
COOPYXXEHUN
BOL,0MNOSb30BaHu
A

Bnagetb pasnunyHbix
cnocoboB
rMAapaBnnyecKoro
pacuyeTta, pasnunyHbIX
NHXXEHEPHbIX
COOpYXeHun n Tpyo,
TpebyeMbix ans
opraHusaumm
npouecca
akcnnyaTaumm
cucTem n
COOpPYXKEHUN
BOL,OMNOSb30BaHWS

YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YIIbTATOB U3YYEHUA

OUCLUUNIUHbI

O6Lwme KpMTEepPUN OLLEHKU U peecTp NPUMEHSAEMbIX OLLeHOUYHbIX CPeACTB

21 0630pHaﬂ BeAOMOCTb-MaTpuua oueHnBaHuA xoga u pe3ynbtatoB U3y4eHnsa gucumniinHbl B
pamMKax negarormn4eCcKoro KOHTponsa

Pexunm KOHTPOSbHO-OLEHOYHBLIX MEPONPUATUIA

OueHka co CTOPOHb! Komuc-
Kareropus camo- B3aNMo- n enoua n 2 CTaBUTensi | CUOHHas
KOHTPOJIS U OLEHKMN oLeHKa oueHKa penon pea
BaTens npon3BoaCTBa OLEeHKa
1 2 3 4 5
BxogHoM KOHTpOIb YCTHbIN onpoc
Wuousmayanusaums
BbINOMHEHUs*,
KOHTPOIb
(pMKCUPOBaHHLIX BUAOB
BAPC:
CaMOCTOATENbH
- PacuetHo-rpaduyeckasd [NpoBepka
oe pelleHune
paboTta PELLEHHbIX 3aaa4
3agay

TeKyLWmnn KOHTPOJIb:

- B

pamkax

3alunThbl

Bonpocbl ans

3amTta




nabopaTtopHou paboTbl CaMOKOHTpOnsi
Bonpocsbl

- camoCTosATeNbHOE BKITHOYEHbI B

n3ydyeHune Tem 3K3aMeHaLMOHHbI
e bunetsl

- B pamkax

00LeyHMBEPCUTETCKOM 3akntountensHoe

CUCTEMBDI KOHTpOIS TecTupoBaHue

yCNeBaeMoCTH

MpomexyToyHas

*

atTecTauua* oby4daroLmxca SK3aMeH

no utoram N3y4eHus

ANCUMNINHBI

* JaHHbIM 3HAaKOM NMOMeYeHbl MHAMBUAYanM3upyemble Buabl y4ebHon paboThbl

2.2 O0LWue KpUTEPUM OLIEHKM X0Aa U pe3yfibTaToB
M3y4yeHnA y4eOHON ANCLUNITUHBI

1. dopmarnbHbIn

KPUTEPUN Nosny4yeHnsa obyyarowmmmncs

MOJIOXKUTENbHOWN OLeHKM MO uToram n3y4vyeHusa gUCUmUMnIINHbI:

1.1 MNpeaycmoTpeHHas nporpaMmma
N3y4yeHnst QUCLMNANHBLI 00yYaoLwmmMcs
BbIMOSHEHA NOJIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHON aTTecTaumm

1.2 o Kaxxaow 13 NpegycMoTPEeHHbIX NPOrpaMmmMon BUaoB paboT
no AMCUMNInHe oby4aloLWnics yCneLwwHo oTymMTancsa nepeg
npenogasatenemM, 4EMOHCTPUPYS NPU 3TOM LOJPKHbIN (HE HUXe
MUHMMarnbHO NPUEMIIEMOr0) YPOBEHb CHOPMUPOBAHHOCTY
3M1EMEHTOB KOMMETEHLMI

2. 'pynn
KayeCTBEHHOMN OLleHKN paboTb!

bl HedbopManbHbIX KpUTEPUEB
1 o6yyvaroLlerocsi B pamkax M3y4YeHusi QUCLUNIINHGI:

2.1 Kputepum oueHKn KavecTBa xoda
npotiecca nsydeHus obyyaroLmmcs
nporpaMmmbl ANCUUNNUHBI (TEKYLLEN
ycrneBaemocTh)

2.2. Kputepum oueHkn kadecTBa BbIMOMHEHUS KOHKPETHbIX
Buaos BAPC

2.3 Kputepuu oLeHKn KayeCTBEHHOro
YPOBHSI UTOrOBbIX Pe3ynbTaToB
N3y4eHnss AUCLUNINHLI

2.4. Kputepum aTTecTaumoHHOM OLIEHKN KaYeCTBEHHOIO YPOBHS
pes3ynbTaTtoB U3y4YeHUs ONCLUNITUHBI

anemeHToB hoHA

2.3 PEECTP
a OLIeHO4HbIX CPeACTB No y4eGHOU AUCUUNIIMHE

Npynna OueHoYHoe cpeacTBO MU ero ANeMeHT
OLEHOYHbIX CpeacTB HanmeHoBaHue
1 2
1. CpeAcTBa ANsi BXOAHOTO BXx0oAHOM KOHTPOMb OCTATOYHbIX 3HAHWU MO NPeLeCcTBYOLW MM
KOHTponst avcumniuHam
2. CpepcrtBa
AN MHAMBMAYyanusauuu

BbIMNOJIHEHMUS,
KOHTpOns (pMKCMPOBaAHHbIX

PacueTHasa paboTa

Bugos BAPC

3. Cpenctea Bonpocbkl caMOCTOATENBLHOW NOArOTOBKN
ANA TEeKyLero KOHTpons

4. CpepcTBa

ansa NPOMEXYTOYHOM Ok3ameH

arrectauMmMm Mo  wuToram

U3yyvyeHunsa gucumnniinHbl




2.4 OnucaHue nokasartesnen, KpUTepueB U LWIKan oueHMBaHUs U 3TanoB hopMUpPOBaHMA KOMMETEHUMA B paMKax QUCLUNSINHbI

NHpekec n

HasBaHue

KoMneTeH
Lummn

Koa
MHauKaTop
a
OOCTUXEeHN
"
KOMMEeTEHL,
un

WHavkaTopbl
KoMMAeTeHLUn

MokasaTenb
OLEHUBaHWSA —
3HaHwus,
YMEHUs,
HaBbIK/
(BnageHus)

YpPOBHM CCHOPMMPOBAHHOCTN KOMNETEHL I

KOMNeTeHuna He

MWHMMarbHbIN

cpeaHun BbICOKUN
cchopmmpoBaHa e
OueHkn cchopMUPOBAHHOCTM KOMMETEHLMI
2 3 4 5
OueHka OueHka OueHka «xopoulo» OueHKka «omu4yHo»
«Heydoenemeopumesn | «ydoernemeopumern
bHO» bHOY dopMbI 1
TB
Xapaktepuctuka cpopMMpOBaHHOCTN KOMNETEHLMUN cpeactsa
KOHTpOnS

KomneTeHuus B CchopmmpoBaHHoCT | CdhopMmUpoBaHHOCTL | CchopMmUpoBaHHOCTL | POPMMPOBaH
NOSIHON Mepe He b KOMMETEHLMM KOMMeTeHLMN B KOMneTeHuun nA
cchopmupoBaHa. COOTBETCTBYET uenom MOMHOCTbIO KOMNETeHLA
Nmetowmxcs 3HaHuiA, MUHMMaTbHBLIM COOTBETCTBYET COOTBETCTBYET n
YMEHUI N HaBbIKOB TpeboBaHNsM. TpeboBaHusM. TpeboBaHuAM.
HeOoCcTaTouHO Ans Mmetowimxcs Mmetowiuxcs 3aHanui, | Mimetowmxcs sHaHui,

peLleHns
NpakTU4eCcKmX
(npodheccmoHanbHbIX)
3agay

3HaAHWUN, YMEHUN,
HaBbIKOB B LIeSIOM
[0CTaTo4YHo Ans
peLueHus
NpPaKTU4eCKmX
(npodheccuoHarnbH
bIX) 3agau

YMEHUIN, HaBbIKOB U
MOTVBaLWW B LLeroM
O0CTaTO4YHO Ans
peLleHns
CTaHOapTHbIX
npaKkTU4YecKnx
(npodheccroHarnbHbIX
) 3agad

YMEHWIN, HaBbIKOB U
MOTMBAaLMN B NONTHOWN
Mepe 0OCTaToYHO
ans pelleHns
CNOXHbIX
NpakTU4eCcKmx
(npodreccroHanbHbIX
) 3agad

Kputepun oueHnBaHus




OlnK-1-
CnocobeH
y4acTBoBa

Tb B
ocyliecTs
NeHun
TexHororu

YeCcKux
npotecco

B Mo
WHXXeHepH

biIM
N3bICKaHU

am,
NPOEKTMpPO

BaHWIO,

cTpouTenb
cTBY,

akcnnyaTa
LUmn n

PEKOHCTPY
Kumn

obbekToB

npMpoaoo

Oyctponict

Ba

NO-1onk1,2
ucnonb3ye
T
CrnpaBoYHy
o un
HOpPMaTuBH
o_
TEXHUYECKY
10
OOKyMeHTa
Luio ¢
uenbto
aHanusa
COBpPEMEHH
bIX
NMPOEKTHbIX
peLleHnin B
obnactu
npupoaooob
yCTpoKncTBa
n
BOAOMNOMb3
OoBaHus

MNonHoTta
3HaHUN

3Haet
MeToabl
cbopa un
aHanmaa
NCXOOHbIX
AaHHbIX Ans
pacyeTa u
NpoeKkTUpoBaH
nsi
rmapaBnuyeck
nx

cucTtem, nops
AOK
pa3paboTku u
NPUMEHEHNS
rpadgounyeckon,
TEXHUYECKon
OOKyMeHTaum
"

He 3HaeT
TEPMUHOMOTINIO,
hopMynmnpoBKn n
npunbopbl ans
n3mepeHusi
rmapaBINYECKmX
napameTposB. He
Bnageetr  HaBblkaMu
NCMNOMb30BaHWs
npubopos ans
ncenegoBaHus
rmapaBIINYECKmX
napameTpoB npu
peLlleHnn NpUuKNagHbix
nccnegoBaTenbCKMX

3agady B rmgpaBrivke

NmeeT
npeacraBneHue
TOMNbKO 06
OCHOBHbIX
npubopax, HO He
ycBOUN getanen mx
paborThl,
UCMbITbIBAET
3aTpygoHeHUs  npu
npakTuyeckmx
N3MEPEHUSIX.
MoBEpPXHOCTHO
opueHTUpyeTcsi B
OCHOBHbIX
rMAapaBnNNYeCcKmX
MOHATMAX n
onpegeneHunsx,
dopmynbl
3an1cbiBaeT, HO He
NosiCHSET
napameTpbl.

3HaeTt
TEPMUHOJIOTUIO,
hopMynmnpoBKu "
npubopbl ans
n3mepeHust
rmapaBiMyecKnx
rnapameTpoB, HO
gonyckaet
HebonbLIne
HETOYHOCTHU "
oLLINBKK B
N3MEepEeHUsIX.
CsobogHo
opueHTUpyeTCs B
TeopeTU4EeCKmX
BOnpocax "
onpegeneHunsx,
3anucbiBaeT "
MOSICHSIET pacyeTHble
dopmynbl
ANCUUMNINHBI
rmagpasnuka.
3abbiBaeT
oTAenbHble
3NEeMEeHTHI,
BCMOMMHAET c
HaBOAALLNM
BOMPOCOM.

B COBEpLUEHCTBE
Bnageet
TEPMUHONOIMEN,
dopmynmMpoBKamMn
npnbéopamm ans
n3mepeHunsi
rmopaBrnNyecknx
napameTpos,
3anucbiBaeT
pacyeTHble
ypaBHEHUS! "
dopmyrnbl, NOsiCHAET
0e3 owwunbok, 3HaeT
dpuUsnyeckyto
CYLLHOCTb
rmgpaBrnyecknx
YpaBHEHUN.

BbinonHenune
pacyeTHON
paboThl,
KOHTPOMbHOM
paboThl,
TEeCTUpOBaHu
€, 9K3aMeH




Hanunuune
yMeHu#

Ywmeet
cuctemaTmnsmp
0BaTb 1
aHanuamposaT
b UCXOAHbIE
AaHHble Ans
pacyeTa u
NPOEKTUPOBaH
nsi
rmapaBnuyeck
NX CUCTEM
06bekToB
npupogoobyct
poNncTBa,
BblOMpaTh
TUMNOBbIE U
paspabatbiBa
Tb HOBbIE
TexHu4eckune
peLueHuns
rmapaBnuyeck
NX CUCTEM U
COOpPYXXEeHNI
cornacHo
COBPEMEHHbBIM
HopMam

He ymeet
cuctemMaTnsmMpoBaTb U
aHanusmpoBsaTb
nucxogHble AaHHble,
paboTaTtb c
TEXHUYECKUMHU
cpencteamu
n3mepeHuni n
pesynbTatamm
n3MepeHui npu
rMapaBnNyeCcKUX

pacyeTax u BblGope
TEXHUYECKUX PELLEHMA
BOMPOCOB
rMAapaBIMYecknx
cucTem

YMeeT  HaxoauTb,
cuctemaTusnpoBaTt
b U aHanM3npoBaTb
MUCXOOHbIE [AaHHble
ana  pacdeta un
NPOEKTUPOBaHUS
rmaopaBfNyeCcKnx
cuctem ob6bHEKTOB U
BbIMOMHATb
n3MepeHuns
rmapaBnMyecKnx
napameTpoB, HO
nytaetca W  He
yBEpEH B
NpaBUITbHOCTN
OTBETOB.

Ymeet
cucTeMaTusnpoBaTb
n aHann3npoBaTtb
ncxogHbole AOaHHble
ans pacuyeTa n

NPOEKTUPOBaHUS
rmapaBnnYecknx
cuUcTem 0OBbEKTOB,
HaxoauTb "
obocHoBbIBaTb
NPUYMHHO-
CNeACTBEHHbIE CBSA3N
mMexagy  cobbiTuamMu
npu BblboOpe
TEXHUYECKNX
peLleHun, HO
gonyckaet

He3HauYuTenbHbIe
OLLIMOKM.

B COBEpLUEHCTBE
ymeeT
cuctemaTtusnpoBaTtb
" aHannanposaTb
UCXOAHble  [daHHble,
BbINOSHATb " ,
oboCcHOBbIBaATb "
NPOrHo3npoBaTb
rmgpasnunyeckue
pac4yeThbl ans
peLueHus
BO3HMKAOLWMX 3agay
npu  aKcnnyataumm
rmgpaBnnyeckux
cucTem 7
COOPYXEHUNA.




Hannune
HaBbIKOB
(BnageHue
OnbITOM)

Bnaneet
HaBblKaMWu
peLueHus
VNHXXEHEPHbIX
3apav c
MCMNOJSIb30BaHN
€M OCHOBHbIX
3aKOHOB
rmopaBrvky,
odopmMnATb
NPOEKTHO-
KOHCTPYKTOPCK
ne paboThl,
KOHTpOnMpoBa
Tb
COOTBETCTBUE
pe3ynbLTaToB
3agaHuto,
cTaHgapTam 1
TEXHUYECKOWN
OOKyMeHTaum
7]

He 3HaeT
3HaYUTENbHOW YacTu
mMartepuana no
avucumnnuye
rmgpaBsrvka,
aonyckaet
CyLLIECTBEHHbIE
owmnbkn B oTBETAX, HE
MOXeT peLmnTb

npakTn4yeckne 3agaydn

Bnaneet 3HaHusMKU
TONbKO OCHOBHOIO
mMaTepuana, HoO He
yCcBOMN ero
aetanu,
nCnbITbiBaET
3aTpyoHEeHUs  npu
peLleHum
NpaKkTU4Yecknx
3aga4y, He ymeeT
aHanusmpoBaTb
pes3ynbTaTthbl 3aau.

3HaeT nporpamMmmHbIi
martepuan
ONCUMNIUHBI,
rpPaMoTHO M o
cylwectBy wuanaraet

ero. MpaBunbHO
npuMeHsieT
TeopeTuyeckune
MONOXEHNS npu
peLueHum

npakTUYecknx 3agau,
ymeeT

aHanusMpoBaTb
pesynbTaTbl  3adad,
Bnageet
onpeaeneHHbIMK
HaBbIKaMWu "
npuemammu nx
BbINOJIHEHWS, HO
gonyckaet
He3HauYuTenbHble
HETOYHOCTU npu

006paboTke AaHHbIX.

CsobogHo
crnpaensieTcs c
rmopaBrnyeckum
pacyeToMm,
NpaBuUIbHO "
paunoHanbHo
BbIMNOSHSAET pacyeT ¢
MCNonb30BaHNEM
domamnyeckmx "
MaTemMaTU4eCcKmx
3aBMCUMMOCTEN,
aHanuaunpyet
pe3ynbTatbl pac4yeT
" obocHoBbIBaeT
NPUHSATbIE PELLeHUs,
cocTaBnsieT
pacyeTHYO CXeMYy.




MK-1-
CnocobeH
K
opraHusall
un  pabot
no
aKcnnyaTa
umm
cucTem
npmMpoaoo
OycTpoiicT
Ba

NO-1nka,2
PeanusyeTt
MeponpusaT
nsi no
pauuoHanb
HOMY
NCnonb30B
aHuo
BOAHbIX
pecypcoB
Ha
Menuoparu
BHbIX
cuctemax

MNonHoTta
3HaHUN

3HaeTt
OCHOBHbIE
NOHATUS "
3aKOHbI
paBHOBecKs U
OBWDKEHMS
KUOKOCTEN,
MeToabl
cbopa "
aHanusa
NCXOAHbIX
JaHHbIX AN
OLIEHKM "
opraHusaumm
paboT no
aKcnnyaTaumm
NporHo3mposa
Tb  MPUYMHb
0TKa3oB
rmapaBnuyeck
nx cucTem
noa
BO3dencTene
M  pasnnYHbIX
aKcnyaTaumo
HHbIX

¢hakTopoB

He 3HaeT OCHOBHbIX

MOHATUIA W  3aKOHOB
rmapaBnuKku, He
aHanuaupyet

ncxoaHble JaHHble
Ons  pelueHus 3agjad
ONs  rMapaBnNYecKnx
cucTeM; He peluaet
NpPOCTbIX 3agay

.Nmetot mecTto rpybbie
owmnbKm

OemoHcTpupyet
obwue 3HaHuSA
0a30BbIX MOHATUN
rno
Temam/pasgenam
OVCUUMNINHBI
rmapasnuka,
aHanuaupyet "
npuMeHsieT
OCHOBHbIE
napameTpbl npu
pelleHnn 3agad no
akcnnyaTaumm
rMApPaBNNYeCcKnX
cucTem, HO
aonyckaet
3Ha4nTENbHOE
KONMn4ecTBO
Herpybbix OLLUMOOK.
He oTBevaetr Ha
AONONHUTENbHbIE
BOMPOChI M0 TEME.

YpoBeHb 3HaHWUN
COOTBETCTBYET
nporpamme
NMoAroTOBKM no
TeMam/pasgenam
ANCUUNINHBI
rmapaBnuka;
gonyckaet
HECKOIbKO
HerpyobIx/
HeCyLLLeCTBEHHbIX
OLNBOK.
aHanuaupyet "
npuMeHsieT
OCHOBHblE
napameTpbl npwm
pelleHnn 3agad no
aKcnnyaTaumm
rmapaBnnyecKnx
CUCTEM; OTBEYAET Ha
AONONHUTENbHbIE

BOMPOCbI MO Teme
owmnbaeTtcqa, HO C
HaBoOAALLUM

BOMPOCOM YCTpaHsieT
OLLMOKY.

YpoBeHb 3HaHWI
COOTBETCTBYET
nporpaMmme
noaroToBku no
Temam/pasgenam
ONCLMNITUHBI
rmopasnuvka; He
ponyckaet  oLwMBOK
npy  aHanuse U
peLleHun 3agay,
npumeHser
OCHOBHbl€e
napameTpbl npu
pelleHMn 3agad no
aKkcnnyaTauum
rmgpaBrnyecknx
cuctem; ceobogHo u
apryMmeHTMpoBaHHO
oTBevaeT Ha

JOMNONHUTENbHbIE
BOMPOChI, UCMOMb3ys
npumMepebl.

BbinonHenune
pacyeTHON
paboThl,
KOHTPOMbHOM
paboThl,
TEeCTUpOBaHu
€, 9K3aMeH




Hannune
YMEHUI

Ymeet
NpoBOANUTb
HabnoaeHus,
cuctemaTusnp
oBaTb "
aHanusmposaT
b UCXOAOHblEe
JaHHble Ons

pacyeTa "
npoeKkTnpoBaH
nsi
rmapaBnnyeck
X CUCTEM Ha
OTKPbITbIX
pycnax "
KaHanax,
BblIGUpaThb
TUNOBbIE n
paspabatbiBa
Tb HOBblE
TexHu4eckne
peLueHns
rmapaBnnyeck
X CUCTEM U
COOpPYXeHui
cornacHo

COBPEMEHHLIM
HopMam

He ymeer pewartb
npocTble 3afjadv unm
pelaet ux ¢ rpybbiMm
owwmbkamu;
NpoBOANTb
HabnogeHus,
cuctemaTusmpoBaTb U
aHanusmpoBsaTb
ncxogHble OaHHble
ans pacyeTa n
NPOEKTNPOBaHMUS
rmapaBIINYECKmX
CUCTEM Ha OTKPbITbIX
pycrnax u kaHamnax; He
MOXeT
ccopmynupoBaTtb
NporpaMmmHbIn
matepuwan, BblbupaTb
TUNOBbIE n
paspabaTtbiBaTb
HOBble  TEXHWYEecKue
peLleHns
rmapaBINYECcKnX
cucTem n
COOPYXXEHUN.

ymeeT
npoctble
HO npu
gonyckaet
HETOYHOCTY;
ncnonb3yeT
HegoCTaToO4YHO
npaBunbHbIe
¢opMynmnpoBKH,
gonyckaet
HapyLLeHus
norn4eckomn
nocnenoBaTenbHOC
TM B W3NOXEHUN
NporpaMmMHoro
mMaTepuana;
npoBoguT
HabnaeHus, HO
He ymeeTt n
aHanuaupoBaTb
MCXOOHble [OaHHble
ans  pacyeta u
NPOEKTUPOBaHUS
rmapaBnnyecKnx
cuctem Ha
OTKpbITLIX pycnax u
KaHanax

pelaTtb
3agaun,
3TOM

ymeeT peluatb
YCITOXXHEHHbIE
3agavynm Ha OCHOBe
NprnoBpeTeHHbIX
3HaHuN, gonyckast
HecyLleCTBEHHbIE
HETOYHOCTEM B WX
peLleHuu;
ncnonb3yeT
npaBurbHbIe
HPOpPMyNUPOBKM;
npoBoauT
HabntoaeHus, 7]
aHanuampyet
MUCXOAHble  [AaHHble
ans pacyeTta "
NPOEKTUPOBaHNS
rMAPaBNNYeCcKmX
CUCTEM Ha OTKPbITbIX
pycnax u KaHanax

ymeeT peLiaTb
YCIOXHEHHbIE
3aJa4Yn Ha OCHOBe
NpPUoGpeTEHHbIX
3HaHWUA, YMEHUN W
HaBbIKOB no
aucumnnuHe
rmgpasnuka,
rPaMOTHO UM TOYHO
BbICTpamBaeT
nornyeckne LenoYku
npu dopMMpoBaHNn
MepOonpuUsaTUin no
NCNOJSIb30BaHUIO
BOZHbIX PECYpPCOB




Hanun4yne
HaBbIKOB
(BnageHve
OnbITOM)

MmeeT HaBbIK
BblOOpa
THNOBbIX
peLueHun "
paspabatbiBa
Tb HOBblE
TeXHU4eckue
peLleHuns,
HeobxoguMble
ans
HOpMarnbHON
aKcnnyaTaumm
rmapaBnnyeck
MX CUCTEM M
COOPYXEHUI
CornacHo
COBPEMEHHbIM
HOpMaMm  npwu
opraHusaumm
pabot no
aKcnnyaTaumm
cucTem
npupogoodyct
pouncTea Ha
OTKPbIThIX
KaHanax,
rmapoTexHnye
CKUX
COOpPYXeHUH,
BOAOBOAAX
HaCOCHbIX
cTaHUun,
Bogo3abopax

Obyuvatowuiicsa He
BnageeT  HaBblKaMu
OnncaHMsi  OCHOBHbIX
3aKOHOB  FMApaBvKK,
KoTopble
NCNoMb3ylTCs npuv
paspabotke Mep no
NOBbILLEHMIO

3 PeKTUBHOCTH
MCMNosb30BaHNs
o6opyaosaHus

O6yuvatowuincsa
cnabo Brnageet
HaBblkamu
onuncaHus
OCHOBHbIX 3aKOHOB
rMAapaBnuku,
KoTopble
MCNOMb3ylTCs Mpu
paspaboTke mep no
MOBbILLEHWNIO

3P hEKTUBHOCTH
MCMNOMb30BaHNsA
obopyaoBaHus,
paspaboTtke
MEpOonpUATMA Mo
paunoHanbHoMy
MCMNOSb30BaHUIO
BOAHbIX pecypcoB

Obyuvatowuincsa c
HebonbLWnMK
3aTpyaHEHUSMU
onuceiBaeT
OCHOBHbIE
rMAapaBnvku,
KoTopble
MCNonb3ylTCs  Npu
paspaboTke mep no
MOBbILLEHWNIO
achbekTnBHOCTM
NCMNOMb30BaHWs
obopyaoBaHus
cuctem "
COOPYXXEHNN
CornacHo
COBPEMEHHbIM
HopMam npu
opraHusaumm pabot
rno akcnnyaTaumm
cuctem
npMpoaoobycTponcT
Ba

3aKOHbI

Obyuvatowuica
csobogHo Bnageet
HaBblkaMW ONMUCaHUA
OCHOBHBbIX 3aKOHOB
rMApaBvKK npm
OCYLLIECTBEHMM
KOHTpONnA 3a
napameTpamu
TEXHOMOTMYECKNX
npoueccos
npon3BOACTBA "
aKCnnyarTaumm
cucTem "
COOPYXEHUN
cornacHo
COBPEMEHHbIM
HOpMaMm npu

opraHusaumm pabot
no aKcnyaTaumm
cucTem
npupoaoodyCTponCcT
Ba




MK-4-
CnocobeH
K
pyKoBOACT
BY
CTPYKTYPH
bIM
nogpasae
NeHueMm,
ocyliecTs
NALWUM
aKcnnyaTa
Luto
cucTem u
COOpYXeH
nn
BOJOMNOIb
30BaHus

NO-2nk4,2
npuHMMaeT
npodgeccuno
HarnbHble
peLLeHuns
npu
akcnnyaTa
uun
cucTem
BOJOCHAabX
eHus,
ob6BOAHEHMN
aun
BOAOOTBEN
eHus

MNonHoTa
3HaHUN

3HaTtb
OCHOBHbI€
napameTpbl,
HeobxoguMble
ans
OCYLLIEeCTBIEH
us
akcnnyaTaumm
cucTeMm n
COOPYXeHUN
BOJ0OMOMb30B
aHus,
cnocoo6b!
pac4yeTa
NOTOKOB B
Tpybonposog
axmu
OTKPbITbIX
pycnax,
cnocoo6b!
rmapaBnuyeck
oro
obocHoBaHus
pasMepoB
OCHOBHbIX
COOpPYXeHUM
Ha OTKPbITbIX
noTokax

Obyuatowuincs He
3HaeT OCHOBHbIE
3aKOHbI r’MOPaBIINKK,
ucnonb3yembie nNpu
aKcnnyaTaumm
0OBEKTOB, CUCTEM U
COOPYXEHNI
BOJOMONb30BaHus,
KoTOpble
ncnonb3yTcs Ans
pELLEHNS UHXEHEPHbBIX
3agay B
npodeccuoHaneHon
AeATenbHOCTH

Obyuvatowuincs
cnabo 3HaeTt
OCHOBHbI€ 3aKOHbI
rmgpaBrvku,
ncnonb3yemble Npu
aKkcnnyaTauum
00BbEKTOB, CUCTEM
N COOPYXEHUN
BOJOMONb30BaHUS,
KOoTOopble
ncnonb3ylTcsa Ans
peLueHus
WHXEHepPHbIX 3agad
B
npodeccnoHansHo
1 DeATenbHOCTU

Obyuatowuicsa ¢
He3HayMTenbHbIMU
owmbkamn n
oTOENbHBIMY
npobenamu
dopmynupyet
OCHOBHbIE 3aKOHbI
rMapaenvku, Ha
KOTOPbIX OCHOBaHbI
NPUHLMNbI 4ENCTBUS
006BHEKTOB U KOTOPbIE
ncnonb3ylTes 4N
peLleHmns
WHXeHepHbIX 3adau
B
npodeccrnoHanbHoOn
OeATenbHOCTH

O6yuatowuincs ¢
Tpebyemowm
CTENEHbIO NOMHOTHI U
TOYHOCTM 3HAET
OCHOBHbI€E 3aKOHbI
TMApPaBIUKK, Ha
KOTOPbIX OCHOBaHbI
NPUHLMNbI OEACTBUS
00BEKTOB U KOTOpPbIE
NCNonb3yTcs Ans
peLleHmns
WHXXEHEepHbIX 3adad B
npodeccuoHaneHon
OEeATENbHOCTY

BbinonHeHune
pacyeTHON
paboThl,
KOHTPOJSIbHOMN
paboThl,
TEeCTUpOBaHu
€, 9K3aMeH




Hanun4yne YmeTb Obyyvatowniics He Obyvarowuincs Obyvatowuiics Obyvatowuics

yMeHUi NPUMEHSITb yMeeT Mcrnonb30BaTh cnabo ymeet yMeeT MCronb30BaTh | yMeeT UCMONb30BaThb
cnoco6bl OCHOBHbIE 3aKOHbI MCMOJIb30BaTh OCHOBHbIE 3aKOHbl OCHOBHbIE 3aKOHbl
pacyeTa MMApaBnVKY Ans OCHOBHbIE 3aKOHb! MMOPaBNKN B MMOPaBANKN B
TEXHUYECKUX | PELLEeHUSt UHXEHEPHbIX MMApaBAVKN B npocheccroHansHoN | npodeccroHanbHoM
napameTpoB 3apav B NPOChECCHOHANBHO | GSTENLHOCTM M ANA | AeSTenbHOCTU ANA | g
MHXEHEPHBIX NPOeCccMoHanbHoi | 1 AEATENbHOCTY U peLLeHust peLLeHust baCuETHON
COOPYKEHUI [esTenbHOCTU MpU He UCMONb3YeT UX | MHXEHepHbIX 3a0aY, | WHXeHepHbIX 3aaau 0aGoTH,
nx aKCTnyaTaLum cuctem ANsi peLleHus ponyckaet Mpu dkCTnyaTaumM | o
KOHCTPYKTUBH 1 COOPYXeEHNIA UHXEHEPHbIX HeGonbLne cuctem u 0aGoTH:
bIX 3MEMEHTOB BOJOMNOMNb30BaHMS 3afay, gonyckaet HETOUHOCTY NPV _ COOPYXEHUN TeCTI/IpOBél’HVI
anst rpy6ble oLInBKY, MPUHSITUM PeLLeHNiA BOZOMNOMb30BaHUS .. aKaamen
opraHmsauum KOoTOpble ’
aKcnnyaTaLmm “cnpaBnsieT npu
cUCTEM 1 yKasaHUM Ha HUX
COOpPY>KEHUI
BOZOMNOMb30B
aHus

Hanunune Bnapetb O6yuatowuincs He Obyuvatowuics O6yuatowuincs ¢ Obyuvatowniics

HaBbIKOB pasnnyHbIMM BrafeeT HaBblkamu BrnageeT cnabbiMu HeGonbLLMMK cBo6oaHo BnageeT

(BnageHve cnoco6amu OMMCaHUs OCHOBHbIX HaBblKaMu 3aTpyaAHEHUSIMM HaBbIKaMU OMUCaHUS!

OnbITOM) MMOPaBRMYEcK | 3aKOHOB MMAPaBRVIKY, onucaHust BMafieeT HaBblkaMi | OCHOBHbIX 3aKOHOB
oro pacyeTa Ha KOTOPbIX OCHOBAHbI | OCHOBHbIX 3aKOHOB | OMUCAHWUS OCHOBHbIX MMAPaBMAMKK, Ha
pasnNYHbIX NPUHLMMbI AeNCTBIS MMOPABIVKW, HA | 3aKOHOB TMAPABMMKM, | KOTOPbIX OCHOBAHbI
NHXXEHEPHbIX 06BbEKTOB KOTOPbIX OCHOBAHbI Ha KOTOPbIX NPUHLMMBI AENCTBUS
COOPYXEHUN 1 |  NPOdECCHOHanNLHOM NPVHLMMbI OCHOBaHbI MPUHLMMbI 06BbeKToB Beinonterve
o6opyaoBaHu [EeATENbHOCTU U aencTeus feiicTBus 06bekToB | npodeccuoHanbHon | PAcHeTHOM
5, Tpebyembix KOTOpble 06bekToB npodeccroHansHok AeATensLHOCTN 1 pabotbl,
ans NCMONb3YIOTCA ANS | NPOECCUOHaNbHO NEeATensLHOCTM U KOTOpble KOHTPOIBHOM
OpraHu3auuM | PELUEHUst UHKEHEPHBIX | i AesTeNbHOCTY 1 KoTopble MCNONb3YTCA ANs paborsl,
npouecca 3agay KoTopble MCNONb3YIOTCA ANs peLLeHust TeCTUpOBaHU
aKcnnyaTaumm MCNONb3YITCA ANs peLLeHust NHXeHepHbIX 3agay | ©» dK3aMmeH
cUCTEM 1 peLeHust VHXXEHEPHbIX 3aay, Npw pyKOBOACTBE
COOPYXeHMI UHXXEHEPHBIX ponyckaeT nogpasaeneHuem,
BOZOMNOMb30B 3agay, Ho HETOYHOCTU OCYLLIECTBASIOLLNM
aHuIs ponyckaet rpybbie aKcnnyaTaLmio

oLInobKN. cuctem un
COOpY>XEHUN

BOO0OMNOJ1b30BaAHNA




YACTb 3 MeTtoauueckue matepuansl, onpeaensiowme npoueaypbl oueHMBaHUA 3HaHUNA,
YMEHUIN, HaBbIKOB, XapaKTepu3yrLux 3tanbl hopMnpoBaHmMsa KOMNETEHLUN

YacTtb 3.1. TUnoBble KOHTPONbHLIE 3af4aHUs, Heo6XxoAuMbIe ANA OLUEeHKU 3HAaHUMW, YMEeHUN, HAaBbIKOB

3.1.1. CpeactBa
ANSA HAMBUAYanu3auum BbINOJTHEHUSA, KOHTpons PMKcupoBaHHbIX Bugos BAPC

3apaHve Ha pacdeTHo-rpadmyeckyto paboTy (ganee no tekcty—PI'P) cnegyet 6patb no nocneaHen
umdpe wundpa 3a4eTHON KHNXKKK.

TekctoBbIi MaTepuan PP pomxeH GbiTe 0dopMreH B BuMAE MOSICHUTENbHOW 3anvcku 06bemMom
15...20 cTtpaHuy Ha nuctax copmata A4. TekcT OommkeH ObiTb HanucaH pas3bopyMBbLIM MOYEPKOM WU
pacneyaTaH Ha npuHTepe. 3anucm Npons3BoaAT Ha O4HOM CTOPOHE NnUcTa ¢ nonamu WwupuHon 20 mm cneea 1
5 MM cnpaBa.

TekcT gomkeH BbITb cTUNUCTUYECKM U opdhorpacmnyeckn npasunbHbIM 6e3 cokpaleHun cros. Bece
dopmynbl NpMBOAATCA cHavana B OyKBEHHOM BbIpaXXeHuW C rnocregylowen pacumdpoBKOA BXOAALWMX B
dopmyny BenuuMH, a 3aTeM YXe B HMUX MNPOCTaBMsAT LUEMPOBbIE 3HAYEHWs M NPOM3BOAAT pelleHue
OTHOCUTENBHO NCKOMOWN BEMNYMHBI.

Mpn ncnonb3oBaHUN HOPMATMBHBIX 1 CMPABOYHbLIX AaHHbIX CreayeT AenaTtb CCbIfKY Ha UCTOYHUKMN.
B koHuUe pacyeTHo-rpadgmyeckon paboTbl HEOH6XOAMMO NPUBECTM NEepeYeHb NCMONb30BAHHOW NUTEpaTypbl C
yKasaHMeMm aBTopa, Ha3BaHWs KHUMW, U3OaTenbCTBa U roga usgaHus.

Tekct PI'P gomkeH HauMHaTbCA C TUTYMbHOMO NCTa, BbINONTHEHHOrO Ha OOLIYHOM Nucyen bymare.
TUTYNbHLIN NUCT AOMMKeH ObiTb 0hopMIIEH B COOTBETCTBUM C TpeboBaHMAMM cTaHAapTa.

PelwleHune kaxaow 3agadn criefyeT HauuMHaTb C HOBOW CTpaHuubl. TEKCT 3agay MuLeTcs NONHOCTbio, 6e3
cokpalleHuin. ocne 4ero cnegyeT COCTaBWUTb KpaTKMe YCMOBWUS 3afayn C PUCYHKOM, BbIMOSHEHHBIM
YepTEXHBIMU MHCTPYMEHTaMU. BbluncneHnst JOMmkHbI COOTBETCTBOBaTbL HEOOXOAUMOWM TOYHOCTM (0 COTbIX).

Mpadpmyeckyto yacTe paboTbl (rpadpmkn) Heo6XoAMMO BLIMOMHATL HA MUNNUMeTpoBow Bymare unm
Ha KoMnbloTepe.

Mpu pelwennn 3agay Ype3BblYaNHO BaXXHO CNeaNTb 3a COOMOAEHNEM eQNHCTBA pa3MeEPHOCTU BCEX
BXOOSALWMNX B pacyeTHble bopMynbl BenuuuH. HegocTtaTtodyHoe BHUMaHME K pas3MepHOCTsaM — Hambonee
yacTasa npuymnHa oLnboK.

BbinonHeHHyto PP oGyvarowmiica o6a3aH npeacTtaBuTb NpenogaBaTento Ha NPOBEPKY HE Mo3xe,
yem 3a 10 gHel [oO Havana 3K3aMeHauuMoHHoW ceccuu. B BosBpaweHHon PIP oOyvatowmin gomkeH
UCNpaBuUTb BCE OTMEYEHHbIE OLUMOKN 1 BbINOMHUTL BCE AaHHbIE EMY YKa3aHMS.

3agava 1

Onpegenutb cuny F, Ha KOTOpPY AOMKHO ObiTb paccyYMTaHO 3amnopHOE YCTPOWCTBO KBAOPaTHOWM KPbILIKM
pasmepamu a X a, M, Bpawawuwero Bokpyr ocn O, ecnum nokasaHus maHomeTpa P, ,kla, rmybuHa
Norpy>xeHnsi ypoBHs ocu h, M, XXnakocTb — Boga. [locTpouTb antopy AaBreHus.

Pac4yeTbl BbINOAHUTL ANS O4HOro U3 BapMaHTOB NO AaHHbIM, NpnBeAEeHHbIM B Tabn. 1
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Puc. 1
Tabnuua 1
McxogHble MocneaHas undpa HoMepa 3a4€THOM KHIDKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
a,m 0,5 0,5 0,5 0,5 0,6 0,6 0,6 0,8 0,8 0,8
P. , kMa 4,2 5,2 6,4 7,8 4.8 5,8 6,4 6,8 7,2 7,4
h, m 0,6 (0,8 1,0 0,7 0,4 0,5 0,9 1,2 1,4 0,9
3apava 2.

OnpegenuTb WMPKWHY NO AHY b B TpaneueugansHOM KaHane v rmybuHy Bog h (puc. 2 ) npu 3agaHHbIX B
Tabnuue 2 pacxoge Q,  YKMNOHe OHa i, COCTOSHMM KaHana W rpyHTax.

Pac4eT BbINOAHUTL  ANS OBYyX Chny4vaeB:

1 - cnyyan. OTHocuTenbHas LWwnpuHa KaHana paBHa B = b/h oTcTynawoLlero ot
rMapaBnNNYeckn HamBbIrOgHeNLWwero npoduns.

2 - cnyyan. OrtHocuTenbHas wnpuvHa  pasHa B = b/h ANa  rmapaBnvyeckn HavBbIrOOHENLero
npoduns kaHana.

Hadeptuts B Mmacwtabe 1:100 nonepeyHble ceveHns KaHanoB Ans obomx cry4yaes.

BbluMcnnTb CKOPOCTb TEYEHMS BOAbI B kaHanax. ConocTaBuTb 3Ha4YeHus1 rmapaenuyeckoro pagnyca R ¢ Ry,
BbisicHUTb, 6yayT N kaHanbl pa3MblBaTbCS.

LA=0,5m

=7 S (7 N

Pwuc. 2



Tabnuya 2

UcxogHble MocnegHas undpa Homepa 3a4eTHOW KHUXKKN

JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxop,
BOAbI
Q, mlcek 20,0 19,0 | 18,0 17,0 16,0 | 15,0 14,0 13,0 12,0 11,0
YKNoH gHa 0,00028 0,00030 0,00032
KaHana
[pyHTHI MmuHa CyrnumHok Cynecb
CoctosiHne | Bblwe cpegHen HOpMbI B cpegHux ycnosusix B cpegHux ycnosusix
KaHana

3apava 3

Boga nopaetcs n3 pesepByapa A B pesepByap B no KopoTkoMy TpybonpoBoAa, COCTosAEeMy U3 OBYX
yyacTkoB AnviHon Ly n L, n ganametpamm d; n d,. PasHocTb ypoBHen B pesepByapax pasHa H. Ha rnybuHe H;
K pesepByapy A nogcoegvHeH KOHOMAamnbHbIA HAacagoK AMaMeTpOM BbIXOAHOTO ceveHus d, U OnuHON

L,=5d,.

Onpepenute:

1. Pacxog Q, nocTynatowimi B pesepByap B no TpybonpoBoay, ecnu koacurUMeHT CONPOTMUBIIEHUS KpaHa
Cipa. =10, OCTanbHble CONPOTMBIEHUS NPUHATL NO CNPaBOYHON NUTEpaType, KOIPPULMEHT rMapaBIMYECKoro

conpoTtumeneHus Tpy6 A =0,02.

2. Pacxop BoAbl Yepes koHoMAanbHbIN Hacagok, ecnu KoadpduumMeHT pacxoga Hacagka w,=0,97.

3. CpaBHUTbL pacxop Yepes KoHouAanbHbIN HAacaZoK C pacxodoM Yepes3 OTBEepCTUE B TOHKOW CTEHKe, ecnu
KoadhpuumMeHT pacxofa Ansa oTeepcTus p,=0,62.
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Puc. 3
PacuyeTbl BbINOMHMTE ONS OAHOMO M3 BApMaHTOB MO AaHHbIM, NpMBEAEHHbIM B Tabn. 3.
Tabnuuya 3
McxoaHble MocnegHas umdpa Homepa 3a4eTHON KHUXKKN
JaHHble 1 2 3 4 5 6 7 8 0
OnameTp 80 200 100 100 200 100 400 120 200 80
TpyObI di, MM
OnameTp 150 300 200 250 400 300 600 250 300 200
TpyObl dy, MM
Onuna 8 8 6 15 8 3 2 10 4
Tpybonposog




aly,m

OnvHa 10
TpybonpoBog
a L2, M

12

12

12

10

10

10

10

OunameTp 80
Hacagka d,,
MM

60

50

40

70

80

90

40

50

70

PasHocTtb 4
YPOBHEN B
pe3epByapax
H, m

Hanop Hapg 8
LEHTPOM
Hacagka H ,
M

3apava 4

W3 HanopHoro 6accenHa (Bogoéma) no tpybonposody guametpom d. MM M AnMHOW |, M, NOKasaHHOMY Ha
puc. 4 Bopga nocTtynaeT ¢ pacxogom Q, m’/c. Mpn HopmanbHOM paboTte TpybonpoBoga nepen 3aTBOPOM
M30bITOYHOE [aBfieHME Ha MaHOMETpe COCTaBnsieT P, MMa. Mpu peskom (MrHOBEHHOM) 3aKpbITUK
3a[BWXKW, YCTAHOBIIEHHON B KOHLIE TpyOonpoBoaa, BO3HUKAET rmapaBnnyeckuii yaap.

TpebyeTca onpenennTsb:

AN

Puc. 4

1. CKOpOCTb pacnpoCcTpaHeHNs yaapHOW BOJTHbI.

2. OnutensHoCTb hasbl yaapa 1.
3. BbisicHuTb BUA yaapa.
4, MakcumanbHoe NoBbILLEeHNE SaBMeHus.
Tabnuua 4

McxogHble MNocnegHasa undpa HoMepa 3a4eTHOM KHUXKKE

JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxog Q, n/c 65 110 220 370 90 230 350 500 40 130
OnameTp d, Mm 250 300 350 400 450 500 550 600 700 800
“Tﬂch’n”m””a CTeHKAd, | 19 | 12 | 40 | 70 | 12 | 15 | 50 | 80 | 8 | 70
Matepwvan Tpyobl cranb [uyryn [0 luyryn | cramb |uyryn |crams |79 | crans |uyryH

p py yryl tvnen | Y yry TUNEH yry
ﬂ"'”a TPYOb 800 | 900 | 1000 | 1100 | 1200 | 1300 |1400 | 1500 | 850 | 950
HavanbHoe
AaBrneHve 0,10 0,11 0,12 0,13 0,14 0,15 0,16 0,17 0,18 0,19
Po, MlMa
Bpems sakpeiTus 3 6 10 4 5 8 7 10 12 2
3a0BWXKN T, C




3apava 4

Mopobpatb AnamMeTpbl y4acTKOB pa3BeTBMEHHON CETU U YCTAHOBUTL HEOBXOAMMYIO BbICOTY BOAOHAMNOPHOW
OawHm (Touka 1), n3obpakeHHOM Ha pUCYHKe 5, Npu cneayrLWnX AaHHbIX Lio, Los, Lsa, Los, Lssg, Ls7, La
8» Lg.g, Lg.10; pacxonpl B KOHLe y4acTkoB ceTn Qg , Qs, Qs, Q7, Qg, Q1o, B N/C, NOKa3aHbl Ha cxeme. MecTHOCTb
ropusoHTanbHas. B kOHe4YHbIX MyHKTax AorkeH ObiTb obecneyeH ocTaTouHbIM Hanop H He mMeHee 12 wm.
TpyObl HOBble cTanbHble. CKOPOCTb ABWXEHMS BoAbl Mo Tpybam V, m/c. PacyeT BbINONHWUTL AMst OOQHOro M3
BapuaHTOB MO AaHHbIM, MPUBEAEHHbIM B Tabnvue 5.

Q.

1 4 Q.
G- Q o
‘
8 a2
10 b0
Punc. 5
Tabnuuya 5
McxogHble MocnegHas undpa HoMepa 3a4€THOM KHIDKKN
[aHHble 0 1 2 3 4 5 6 7 8 9
Qy, nic 12 10 11 12 14 16 15 17 18 19
Qs, Nic 16 18 20 19 17 20 22 24 26 28
Qy, nic 24 23 22 23 24 23 24 22 23 24
Qo, nic 32 34 36 38 40 42 44 34 36 35
Qq0, Nic 14 16 18 15 21 14 16 18 15 20
Lio M 600 580 560 540 520 500 480 460 440 420
Lo3, M 300 280 300 270 320 260 340 280 300 320
Lza, M 320 310 315 305 300 320 310 315 320 340
Los, M 350 350 340 330 320 310 300 320 310 340
Lsg, M 280 260 240 280 240 260 280 250 270 280
Ls7, M 180 170 175 160 165 150 155 140 145 150
Lzg, M 120 110 100 120 110 100 120 130 125 140
Lgg, M 200 150 100 120 140 180 190 160 170 110
Lg109, M 150 140 130 120 110 100 150 140 130 120
V, m/c 1,1 1,1 0,9 0,9 1,2 1,2 1,4 1,4 1,5 1,5

LUKANA U KPUETEPUU OLUEHUBAHUA

BbinonHeHHas pacyeTHO-rpadmyeckas paboTa, cocToawas U3 pacyeTHOM YacTn U rpadPnyeckon
yactn Ha 1 nucte chopmaTta A4, coaeTca Ha NPOBEPKY MpenogasaTesio 3a ABe Hedenu A0 OKOHYaHus
cemecTpa. NMNocne npoeepkn PP oby4vatowmiicst 4OmMKEH BHECTM B HETO UCMPaBMEHNsI MO BCEM OTMEYEHHbIM
npenogaeaTenemM 3aMmedaHunsim.

CobecepoBaHue co oby4vatowmmes no PP npoBoamTca B COOTBETCTBMU rpacdUKOM, COCTaBIEHHbIM
npenogaBsaTeneM W yTBEPXAEHHbIM Ha 3acefjaHun kadpegpbl. [Mocne coobueHus obydatowlerocs o
cofepxXaHum paboTbl U MPUHSITBIX UHXEHEPHbLIX PELUEHUSX OH OTBEYaeT Ha BOMPOCHI MpenofaBaTtens u
obGyyatoLero.

OueHka paboTbl penTuHropasi. MakcumanbHoe konudecTtBo OamnnoB — 100 — pacnpegensietcs
cnegyowum obpasom:

— 3a 3awuTy (cobecenosaHme) — 30;
— cogepxaHue paboTbl — 50;
— ocbopmneHune paboTsl — 20.



Bannbl 3a cogepxaHue u odopMIIEHUE BLICTaBMSIOTCS NpenoJaBaTenieM Mnpu NpoBepke U nocrne
ncnpasneHusl 3amMmeyaHuii no paboTe KOPPEKTUPOBKE He Noanexar.

OObyuatowemycs, HabpaBLLUEMY CYMMapHO:

— 6onee 60 6annoB — «3a4TEHOY.

Ecnn konnyectBo Gannoe meHee 60, To obyyarowmicss npoxoduT npoueaypy cobecenoBaHus
MOBTOPHO, AaTy 1 BPEMS KOTOPOM yCTaHaBNUBaET nNpenogasaTtensb.

MepeyeHb 3ag4aHUN ANA KOHTPONbHbLIX pabdoT
obGyyarwmxcs 3ao4Hon popmMbl 06yU4eHUsA

3apava 1.

Ona nopaepxaHnsi Heob6xooMMOro ypoBHSA BOAbl B BepxHeM  Gbedpe (puc. 1) ycTtaHOBNEeHbl Nnockue
NPSAMOYrOfbHbIE 3aTBOPbI (LUTHI).

T

Puc. 1
TpebyeTcs:

1. OnpegenuTb  aHanUTUYECKMM CMOCOBOM CUMbl  MaHOMETPMYECKOTO AaBrieHns BOoAbl Ha 3aTBOpP CO
CTOPOHbI BEPXHETrO U HMKHEro 6bedoB, a Takke LEHTPbl AaBNEHNs 3TUX CUI U PaBHOAENCTBYIOLLYIO CUIY.

2. MocTponTtb B Maclitabe antopbl MAHOMETPUYECKOrO AaBMeHWs 1 NpoBepuTb rpadoaHanMTUYeckum
cnocobom (C MOMOLLbIO 3MOP) BbIYMUCAEHHbIE aHanUTUYeCKM B NyHKTe 1 UEeHTPbl OaBleHUs U Cunbl
MaHOMETPUYECKOrO AaBIEHMS.

3. OnpegenuTb HavanbHoe ycunue T, Heobxogumoe Ans nogbeMa NMOCKOro 3aTBopa YyyWTbiBas
TpeHue B nasax (koadpduuneHT TpenHus f = 0,40);

PacyeT BbINONHWTL 415 OOQHOIO M3 BapMaHTOB MO AaHHbIM, MpUBeAeHHbIM B Tabnuue 1.

Tabnuya 1
MNocnegHsasa undpa HoMepa 3a4€THOM KHUXKKN
McxogHble

AaHHble 1 2 3 4 5 6 7 8 9 0
mybuHa BoOAbI
hy, m 2,0 3,0 16 1,7 15 2,0 1,8 2,4 4,7 57
mybuHa BoAbI
hy, M 0,5 0,6 6 6 0,9 1,2 0,6 0,9 1,6 2,1
Wnpuna
3aTBopa b, m 15 1,6 5 5 2,0 2,5 2,0 2,5 1,8 15
Bec 3atBopa
G,kH 8,5 9,0 95 120 13,5 24,0 17,5 29,0 10,5 9,0




3apava 2.

W3 HanopHoro 6acceriHa no TpybonpoBoay, nocTynaeT Boga B konmyectse Q. [epen 3aTtBopom

npyu HopmanbHOW paboTe TpybonpoBoaa (Mpy NOMHOCTBLIO OTKPbITOM 3aTBOpe U pacxogde Q) usbbiTouyHOE
pasneHne p, =0,12 Mrlla.

Pac4yeT BbINOMHWUTL ANt OHOMO M3 BapMaHTOB MO AaHHbLIM, NPUBEAEHHbIM B Tabnuue 2.

I}

TpebyeTcs:

1. MoBbilleHNe gaBneHus.

2. OnutenbHoCTb hasbl  To.

3. Kakoe HanpsikeHMe 0 BO3HMKaeT B CTeHKax TpybonpoBoaa, ecnv BbicTPO (MFHOBEHHO) 3aKpbITh
3aTBOp?

Tabnuua 2

McxogHble MNocnegHsasa undpa HoMepa 3a4€THOM KHUXKKN

AaHHbIe 1 2 3 4 5 6 7 8 9 0
MaTtepuan - - -
TPy6bi é = 23 % > 25 (E; > 25 (%

5 > | 85| & > | es| & > | es| &
OunameTp
d, mm 300 400 500 600 350 500 600 700 250 400
TonwwnHa
CTEHOK 10 12 40 70 12 15 50 80 8 70
0, MM
Onnna
l, ™ 950 1100 880 760 910 840 920 1200 990 780
Pacxogq Q,
n/cek 65 110 220 370 90 230 350 500 40 130
3apgava 3.

Onpegenutb

LUMPWHY NO AHY TpaneLewaanbHOro kaHana anuHonm L kM, ecnyu ans nponycka pacxoga Q
M>/C Npu rMyBUHE HaMOMHeHWs h M MUCMOMb3yeTCst Pa3HOCTb OTMETOK AHA B V, M ? W3BECTHO, YTO
KO3(PPULMEHT 3anoXeHuUss oTkoca KaHana m, KoddduUMEHT wepoxoBaTocTn n. Hayeptutb B macwTtabe
1:100 (ropm3oHTanbHbIN U BEepPTUKaNbHbIA MaclwTabbl OAMHaKOBLIE) NOMEPEYHOe ceveHne KaHana. 3amnac

Hag ropu3oHToM A npu NpuHsTb paBHbiM 0,60 M, a wupvHy gamb kaHanoB nosepxy 2 M. Pacuet
BbINOMHUTL 4151 OAHOIO U3 BapMaHTOB MO AaHHbLIM, MPUBEAEHHBIM B Tabnuvue 3.
Tabnuuya 3
WNcxoaHble MNocnegHsasa undpa HoMepa 3a4€THOM KHUXKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
PacuyeTHbIn
pacxoa 600 650 640 620 700 750 500 550 400 450
Q m%/cek
Mmy6uHa 5 5 55 55 6 6 4 4 3 3




HanonHeHna h
, M

Pa3HocTb
OTMETOK [JHa
kaHana VvV , m

50

40

20

25

36

24

26

28

38

36

Koadhpmument
3anoxeHus
OoTKOCa KaHana
m

1,25

1,25

3,5

3,5

3,0

3,0

2,5

2,5

Koadhpmument
LLIEPOXOBATOCTH
n

0,020

0,0225

0,020

0,0250

0,020

0,0225

0,020

0,0250

0,020

0,0225

[OnuHa kaHana L,

. 20 36 22 24 38 26 28 30 32 34

3apava 4

[ns pacnpegenutenbHONW BOOONPOBOAHON ceTu (puc.4) onpeaenuTb AnameTpbl y4acTkoB Maructpanu 1-2,
2-3, 3-4 n BetBen 2-5,3-6,7-8 M nNocTpouTb NbE3OMETPUYECKYHD NMHUIO. Boga B ceTb nocTtynaet u3
HanopHoro 6aka, pacrnonoXeHHOro B TouYke 1, Nbe30MEeTPUYECKYld OTMEeTKY YPOBHS B KOTOPOM Hago
onpegenuTb. Pacxodbl B nutpax B CEKyHAY, ONWHbI Y4acTKOB B MeTpax M OTMETKU 3anoxeHus Tpyo B
MeTpax NnokasaHbl Ha cxeMe. B KOHEYHbIX NyHKTax AosmkeH obecneveH ocTaTouHbIn Hanop H He meHee 10 m.
Tpybbl HOBble cTanbHble. CKOPOCTb ABWXEHMS BOoAbl Mo Tpybam V. PacuyeT BbINONHWTL AnA OOHOrO K3
BapvaHTOB NO AaHHbIM, NpMBEeAEHHbIM B Tabnuvue 4.
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Tabnuuya 4
McxoaHble MocnegHsas umMdpa Homepa 3a4€THOM KHUXKKM
OaHHble 0 1 2 3 4 5 6 7 8 9
Qs, nlc 12 10 11 12 14 16 15 17 18 19
Qe, Nlc 16 18 20 19 17 20 22 24 26 28
Qg, Nlc 24 23 22 23 24 23 24 22 23 24
Qg, Nlc 32 34 36 38 40 42 44 34 36 35
Lio M 600 580 560 540 520 500 480 460 440 420
L3, M 300 280 300 270 320 260 340 280 300 320
L34, M 320 310 315 305 300 320 310 315 320 340
Ly.5, M 350 350 340 330 320 310 300 320 310 340
Ls.7, M 280 260 240 280 240 260 280 250 270 280
L., M 180 170 175 160 165 150 155 140 145 150
Ls.g, M 120 110 100 120 110 100 120 130 125 140
V, m/c 1,1 1,2 1,0 1,2 1,1 1,3 1,4 1,3 1,4 1,5

LWKAJIA U KPUETEPUMN OLIEHUBAHUA

BbinonHeHHasa pacyeTHO-rpaduyeckas paboTa, cocTosllas U3 pacyeTHOM YacTu 1 rpadudeckon
yacTu Ha 1 nucte cdopmata A4, coaetca Ha MpPoBepKy npenodaBaTenio 3a ABe Hedenu [0 OKOHYaHus




cemecTpa. Nocne npoeepkn PP oby4vatowmiicst 4OmMKEH BHECTU B HETO UCMPaBMEHNsI MO BCEM OTMEYEHHbIM
npenogasaTeneM 3ameyaHusim.

CobecepoBaHue co obyyarowmumcs no PP npoBoanTcst B COOTBETCTBMM rpachMkom, COCTaBMNEHHbIM
npenogaesaTteneM W yTBepXAEHHbIM Ha 3acefjaHuu kadpegpbl. [Mocne coobueHusa obydatowlerocs o
cogepxaHum paboTbl M MPUHSTBIX UHXEHEPHbIX PELIEHUSX OH OTBeYaeT Ha BOMPOChI MpenofaBaTtens u
obyuatoLlero.

OueHka paboTbl penTuHroas. MakcumanbHoe konuuectBo 6GannoB — 100 — pacnpegensertca
cnegyroLmnm obpasom:

— 3a 3awuTy (cobecenosaHue) — 30;
— cogepxaHue pabotbl — 50;
— ocpopmneHune pabotsl — 20.

Bannbl 3a cogepXaHue M ohopMneHne BbICTABNSIOTCSA NpenogaBaTenieM Npu NpoBepke W nocrie
ucnpasneHns 3aMmedaHunn no paboTe KOPPEKTUPOBKE He noanexar.

OObyuatowemycs, HabpaBLLUEMY CYMMapHO:

— 6onee 60 6annoB — «3a4TEHOY.

Ecnu konnyectBo 6GannoB meHee 60, To obGydarowwmics npoxoaut npouenypy cobecegoBaHust
NMOBTOPHO, AaTy U BPEMS KOTOPOW YCTaHaBnMBaEeT nNpenogaBarerb.

3.1.2. BOMNPOCHI
Ansi NpoBeAeHusi BXOAHOTro KOHTpons
BxogHoW KOHTPOMb MPOBOAMTCH B paMKax CEMUHAPCKUX 3aHATMI C LENbio BbISBNEHWS pearibHON
roTOBHOCTM 0GakanaBpOB K OCBOEHWIO AAHHOW AWUCLMMAMHBI 3a CYET 3HaHWW, YMEHUM N KOMMNeTEeHLUWW,
CHOPMUPOBAHHBIX Ha MpedwecTByOWNX AucumnimMHax. BxogHol koHTpomnb paspabaTtbiBaeTcs npu
noaroToeke paboyern nporpamMmmbl y4ebHOW AUCUUNMHLL. BXogHOW KOHTPOnb NpoBoanTCs B (hOpMeE YCTHOTO
onpoca

BOI'IpOCbI AnA BXOOHOIo KOHTponA

Kak paccuuTatb gaBneHve?
OT yero 3aBWCUT JaBreHue, oka3biBaeMoe TENOM Ha onopy?
Kak nepegatoT npon3BoaMMoe Ha HUX JaBreHue TBepable Tena?
Kak nepenatoT faBneHme Xnakoctu u rasol?
lMo4eMy XMAKOCTY M rasbl NepefaoT aBreHne BO BCE CTOPOHbI OAMHAKOBO?
B yem 3akniovaeTtcs 3akoH lNMackansa?
YT0 Ha3bIBaeTCs BECOBbIM AaBneHnem?
MoyeMy AaBneHue BHYTPU XUOKOCTN Ha PasHbIX YPOBHSX pa3Hoe?
lMoyeMy aaBneHve B XXMAKOCTU HA OAHOM U TOM X€e YPOBHE OAMHAKOBO MO BCEM HanpaBneHusam?
. Moyemy yacTo BecoBoe AaBreHune rasa (4aBrneHne, Co3faHHOe ero BECOM) He yunTbiBaeTca?
. OT Kaknx BENUYMH 1 KaK 3aBMUCUT AaBrieHne XMAKOCTU Ha AHO cocyaa?
. Kak BbirmagsaT coobwarowmecs cocyapl?
. Kak pacnonaratotcst noBepxHOCTU OOHOPOAHOW XUAKOCTU B COOOLLAIOLWMXCS cocyaax?
. Kak pacnonaratoTcs NnoBepxHOCTM pa3HOPOAHbIX XXUOKOCTEN B COOOLLAILLMXCA cocyaax?
. \ameHATCA nn ypoBHM XMOKOCTK B COOBLLaOLLMXCS COCyaAax, ecnm cocybl byayT MMeTb pasHyto
dopmMy, UK eCnn NxX HaKNOHUTL?
16. Mpumepbl TEXHUYECKNX YCTPOWUCTB, OCHOBAHHbIX Ha MPUHLMNE OEACTBUSA COOBLLAOLLNXCA COCYa0B
17. Kak Toppuyennu namepun atmocepHoe gaeneHme?
18. Kak ycTpoeH npmbop Ans u3mepeH1s aTMocepHoOro aaBneHnsa?
19. MNMouemy Anga ypaBHOBELLMBAHWUS AaBreHUsa atMocdephbl, BbICOTON B ECATKOB ThiCAY KMITOMETPOB,
AOCTaTO4HO cTonba pTyTn BbICOTON BCEro 760 Mm?
20. Kak HasbiBatoT npubopbl 4N namepeHns AasreHni, OTINYHbIX OT aTMOCHEPHOro?
21. Kak ycTpoeH OTKpbITbIN XUAKOCTHbLIN MaHOMETpP?
22. Kak ycTpoeH 1 gencrByeT meTaninmyeckun maHoMeTp?
23. Kakon cumanyecknii 3akoH NCMOMb3yIoT B paboTe rmgpaBimyeckux MatlmnH?
24. C KakoW cunomn norpyxeHHoe LenNnuKoM B XUAKOCTb TENO BbITanknBaeTcs U3 Hee?
25. Yto Takoe Apxnmenosa cuna?
26. Yemy paBHa ApxmumeaoBa cuna?
27. OT KakuX BENWYUH 3aBUCUT apxumegosa cuna?
28. Yemy paBeH Bec Tena, NOrpy>XeHHoro B XXMAKOCTb (UNnu B ras)?
29. lNpun KakoM ycroBuM Teno, HaxXoAsALWEeecs B XXWAKOCTW, TOHET? nnaBaeT? BCNMbiBaeT?
30. Yemy paBHa BbITankusaroLasa cuna, kKotopas AenCTBYeT Ha Tero, niasaroLlee Ha NoBepxHOCTH
XUAKoOCTU?
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31. Yto Takoe aHeprmns?

32. B kaknx eguHMLax BblpaxkatoT paboTy n aHepruto?

33. Y10 3HaA4NT M3MepuTb?

34. Kakve 6biBaloT eguHNLIbI N3MepeHns?

35. YTto Takoe namepuTenbHbii npubop?

36. Y10 Takoe TOYHOCTb 1 MOrPELUHOCTb N3MEPEHNIN?

37. YTo Takoe ckopocTb?

38. Kak onpegenutb CKOPOCTb NpU PAaBHOMEPHOM OBWXKEHUN?
39. Kakue cyLLecTBYIOT e4MHULblI CKOPOCTN?

40. YTto nokasblBaeT NIOTHOCTL?

41. YTo Takoe NNOTHOCTb BELECTBa U Kak ee paccyntaTb?
42. EQMHMLBI NNOTHOCTH

43. Y10 Ha3bIBaeTCs CUMON?

44. Yto Ha3bIBaeTCs BECOM?

45. B yem oTnnymne Beca Tena OT CUMbl TSHXKECTU, AEUCTBYIOLLEN Ha Teno?

LUKAIA U KPUTEPUM OLIEHNBAHUA
OTBETOB Ha BONPOCHLI BXOQHOI0 KOHTPOIS

- OLEHKa «3a4YTeHO» BbICTABNSETCH O6y4aloLEeMyCsi, ecriv BOMPOC PacKpbIT, BO BPeMsi OMUCKYCCUM
BbICKa3bIBaETCS COBCTBEHHAsA TOYka 3peHus Ha obcyxaaemMyio NpobnemMy, AeMOHCTPUPYETCS CNOCOGHOCTb
aprymMeHTpoBaTh 4OKa3biIBAEMbIE MOMOXEHNUS U BbIBOAbI.

- OUEHKa «He 3a4TeHO» BbICTaBMNsETCs, ecnu obydyatowniicas He crnocobeH pJokasatb U
aprymMeHTMpoBaTb COBCTBEHHYIO TOYKY 3pPEHUs MO BOMPOCY, HE CMOCOBEH CCbINaTtbCs Ha MHEHUSI BeOyLMX
cneumanucToB no obcyxagaemown npobneme.



3.1.3 CpeacTtBa AnNA TeKyLiero KOHTpons

B npouecce camMoCTOSITENBHOTO U3Yy4eHWUst TeMbl OOy4YaloLUiCS U3y4aeT NpeaCcTaBfiEHHbIE HMKe
Bonpockl No Temam. Ha 3aHsaTun obydyarolumincs 4eMOHCTPMPYET CBOM 3HAHMS MO U3YYeHHbIM Bonpocam B
opMe YCTHOrO UM NMUCbMEHHOIO OTBETA.

BOMPOCbLI
AN CaMOCTOATENIbHOro U3y4eHUs1 TeMbl
«'mppocTtaTuka»

1) AGconoTHOe, U3bbITOYHOE 1 BaKyyMMETPUYECKOe AaBreHue.

2) [vapocTaTMyecknin napagokc.

3) Cwvna paBneHus XUOKOCTU Ha MPOU3BOSIbHO OPUEHTUPOBAHHYIO MOBEPXHOCTD.
4) Cwna gaBneHus Ha UMNMHAPUYECKNE NOBEPXHOCTN.

5) LleHTp oaBneHus.

BOMNPOCHI
OISl CAMOCTOSITENIbHOIO U3y4eHUs TeMbI
«'mppoanHamuka»

1) OnwvcaHve sBNeHus rmapasnnMyecKkoro yaapa.

2) PacuyeTHble 3aBMCMMOCTM Ans  BEMWYMHbl  FTMAPABNMYECKOrOo ydapa WM CKOpOCTW  ero
pacnpocTpaHeHusl.

3) [psAmon n oTpaxeHHbIN, NOMHbIA U HEMONHbLIN rMApaBNnYeckne yaapsol.

4) Cnocobbl CHWKEHWUS YAapHOro SABEHNS.

5) HOnddepeHunanbHoe ypaBHEHME YCTAHOBMBLLEIOCS MIABHO MW3MEHSIOWEroca [ABWXEHUS B
OTKPbITOM pYyCrie U ero UHTErpupoBaHue.

6) PaBHOMepHOe ABWXeHWe B BOAOTOKaxX U ero napameTpbl.

7) OnpepeneHne pasMepoB XMBOMO CeYeHNs KaHana npy pas3nnyHbiX UCXOOHbIX AaHHbIX.

8) TllpoBepka kaHana Ha pa3mbIB 1 3aureHmne.

O6LWmMin anNropuTM CamMmoOCTOATENLHOIrO U3y4YEeHUs TEMbI

1) O3HaKOMUTBLCH C PEKOMEHAOBAHHOW Y4EOHON NUTEPATYPOI U NEKTPOHHLIMU peECypcamMu No TeMe
(opreHTUpysaCb Ha BONPOCHI AN CAMOKOHTPOISA).

2) Ha aToui ocHOBe COCTaBUTb Pa3BEPHYTLIN MIaH U3MOXEHNS TeMbI

3) BbibpaTb (hOpMy OTYHETHOCTU KOHCMNEKTOB(MNIAH — KOHCMEKT, TEKCTYarnbHbIN KOHCNEKT, CBOOOAHLIN
KOHCMEKT, KOHCMEKT — cxema)

2) OdhopMuUTb OTHETHBIV MaTepuan B YCTaHOBIEHHOMW (hOpMe B COOTBETCTBUU METOOUYECKAMU
pekoMeHaaunsamm

3) MNpoBecT! CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BOMPOCaM, BblgaHHbLIM NpenogaBaTenemM

4) MpepocTtaBuTb OTYETHLIN MaTepuan npenofaBaTento Mo COrflacoBaHuWIo C BeayLum npenogaBaTenemM

5) MoaroToBUTbLCS K NPeayCMOTPEHHOMY KOHTPOSbHO-OLIE@HOYHOMY MEPONPUATUIO NO pesynbTaTtam
CaMOCTOSITENbHOIO U3y4eHnst TEMb

6) MNpuHATE y4acTre B yka3zaHHOM MepONpusaTUN, NPOWTU pybexxHoe TecTupoBaHue Mo pasgeny Ha
ayaouTOPHOM 3aHATUU U 3aKno4vnTernbHoOe TeCTUupoBaHMe B YCTaHOBJIEHHOE AN BHeay.lJ.I/ITOpHOI7I pa60Tb|
Bpems

I'Ipvl camMocmosimesibHOM U3y4YeHuu mem o6yqarou.|,e|v|y cnenyet yaoennutb BHMMaHMe Bonpocam
nnaHa. an/l 3TOM HeOOXOAMMO COCTaBNSATb KOHCMEKThbl, B KOTOpble 3aHOCATCA OCHOBHbIE MOJI0XKEHUA,
COCTaBNAKTCA CXeMbl NMOCTAHOBKK OlNbITOB.

XenaTenbHo, 4TOOLI OOy4YaloWMIiCs, 3a NEpUOS OCBOEHUS Kypca COCTaBWUi TEPMUHOMOMMYECKUI
cnoBapb, MOSICHSIOLLMIA OCHOBHbIE MOHSATUS U TEPMUHbI, YTO ByAeT NoNe3HbIM NpPU OCBOEHUM NPOUIbHbBIX
AVCLUMMMMH M NOArOTOBKE K  MTOrOBOW  roCygapCTBEHHOM — atTectauuu. [ns cocTaBneHus
TEPMUHOSMOIMMYECKOrO CIoBapsi MOXHO BOCMOSb30BaTbCs Martepuanamu, npuBeaeHHbIMU B y4yebHoM
nuTepaType, CCbIfikM Ha KoTopble npuBeneHbl B MOC.




LUKANA U KPUTEPUN OLUEHNBAHUA
CaMOCTOSATENIbHOIro N3y4eHns TeMbl

- OLlEeHKa «3a4YmeHOo» BbICTaBNSeTCH, ecnv 0byyarloLWwmnin Ha OCHOBE CaMOCTOSATENBHO U3y4YEeHHOro MaTepuana,
CMOr BCECTOPOHHE PacKpbITb CoAepXXaHue TeMbl Npu pybexxHom TecTupoBaHum no pasgenam B NOC.

- OLEHKa «He 3a4YmeHOo» BbICTaBMNSIETCS, €CIM HA OCHOBE CaMOCTOSITENIbHO M3Y4YEHHOr0 Matepuana, He cMor
packpbiTb coaepaHue TeMmbl, He npowlen pybexHoe TectupoBaHue B MOC.

BONPOCHI
AnNs CaMONoAroTOBKU K MPaKTUYECKUM 3aHATUAM

B npouecce NOAroToBKM K MPaKTMYECKOMY 3aHATUIO O0yyaloWwuncs u3ydaeT npeacTaBreHHbIe HuXKe
BOMpocCkl No Temam. Ha 3aHsaTumM oby4arolminca 4eMOHCTPMPYET CBOM 3HaHWSA MO M3yYeHHbIM BOMpocam B
dopme ycTHOro oTeeta. [1nst ycBOeHus maTepmuana no TeMe 3aHATUS 00yyalLnncs peLllaeTt 3agaqun.

Tema 1. 'mapocTaTtuka

1) W3yuyeHue punsmyecknx CBONCTB XKNOKOCTEN.

2) TlocTpoeHune anop rmgpocTaTU4eCcKoro AaBneHus.

3) OnpegeneHne cunbl TIMAPOCTATUYECKOrO AABMEHNsI HA MIOCKYH NOBEPXHOCTb.

4) OnpegeneHne cunbl MOPOCTAaTUYECKOro AABMEHUSI HA KPUBOMMHENHYIO NMOBEPXHOCTb.

3apava 1.

MocTpouTb antopy M3BbITOYHOrO rMMOPOCTAaTUYECKOro OaBMEHWs, OEWUCTBYIOLLEro Ha HaKIOHHYI0 MIIOCKYH0
CTEHKY OTKPbITOro pesepByapa, 3arnofiIHeHHOro Bogon. [mybnHa HanonHeHus pesepByapa XUOKOCTbI0 paBHa
h =4 m. NnotHocTb Boasl 1000 kr/m®,

3apgava 2.

OnpegenuTb BbicOTy cTonba BOAbl B Mbe3oOMeTpe Ha YPOBHEM XWAOKOCTM B 3aKpbITOM COCyde, ecnu
abcontoTHOE AaBreHne Ha MOBEePXHOCTU BOAbI B COCYAE Po = 10* kMa.

3apava 3.

OnpegenuTb BENNYUHY U TOYKY MPUIIOXKEHUS CUIbl AABMEHNS Ha NPSAMOYTONbHbIA LWUT WUPUHON b = 2 M,
HaKIMOHEHHbIW K FOPU3OHTY nogd yrnom a = 60°. [mybuHa HanonHeHust pesepByapa Boaomn pasHa H = 4 m.

Tema 2. 'mapoanHamuka

1) Pacyet pacxoga KugkocTu U CKOPOCTU UCTEYEHUS, NNoLWanb XNBOro CEYEHNsI, CMOYEHHbIN
nepuMmeTp 1 rMapaBnnMyecknii paguyc.

2) OnpegeneHne KoadduLMeEHTa CONPOTUBNEHUSA U NOTEPU Hanopa.

3) OnpeneneHve pexxMMOB OBUXKEHNS XUOKOCTEN.

4) Pacu4eT KopoTkoro TpybonpoBsoga.

5) PacueTt npoctoro Tpy6onpoBoaa.

6) PacueT cnoxHoro Tpy6onpoBoaa.

7) OnpepeneHve napameTpoB rMApaBAMYECKOro yaapa.

8) OnpeneneHne pa3mMepoB XMBOTO CEYEHMS KaHarna npu pasnmuyHbIX MCXOOHbIX OAHHbIX.

9) PacueT coopyxeHun, paboTaroLwmx No TMny BOAOCNNBA C TOHKOW CTEHKOMW, BOOCHMBA
npakTu4yeckoro npocwmnsi, BOAOCNIMBA C LUMPOKUM NMOPOroMm.

3apava 1.

Mo ropusoHTanbHOM TpyOe MOCTOSIHHOrO cedeHust anuHon 50 m mn guametpom 100 MM M3 OTKpPbITOro
pesepByapa BoAa BbiTekaeT B aTMocdepy npu noctossHHOM Hanope H = 5 m. Onpegenutb CKOpOCTb U
pacxop BblTEKaOLLEN BOAbI, ECNU 3afaHbl KO3 PUUNEHTLI MECTHBLIX CONPOTUBIEHMIA: Bxoda B Tpyoy = 0,5 n
KpaHa = 5, a Takke KO3IPUUNEHT rmapaBin4ecKkoro TpeHuns.

3apava 2.



Mo uyryHHomMy Tpybonposoay gnuHon | = 20 m n gnameTtpom d Ha BbicoTy h = 4,25 m Hacocom nopaeTcs
Boga npu = 0,015 M3 /C 1 pgac = 45 Kla.

3apgava 3.

OnpepgenuTb AnameTp BcacbiBaloLLEN TPYObl C y4ETOM AOMYCKaeMow CKOpOCTH ABMKeHus Boabl U = 0,7...1,2
m/c. NoTepsiMm Hanopa Ha MeCTHbIE CONPOTUBMEHUSA NpeHebpeYb

3apava 4

M3 BogoHanopHon GalwHu BbicoTon 20mM B TpybOMnpoBOA, COCTOSLWMA M3 Tpex Tpyb, nogaeTcs Boga C
pacxogom 1 = 0,1 m® /c. OnuvHa ctaneHon Tpybbl oo passetsneHus |; = 800 m, gnameTp d; = 300 mm. B
ceyeHun B-B TpybonpoBoa pa3BeTBnsSeTcA Ha ABe BeTBWU, ANWHbI U AMamMeTpbl KOTOPbIX COOTBETCTBEHHO
paBHbl I, = 940 m; d, = 200 mwm; I3 = 1050 m; d; = 250 mm. Temnepatypa Bogbl 10°C. OnpegenuTb pacxogbl B
Kaxkgon BeTBM Tpybonposoaa. 'eopesnyeckne OTMETKM nogadn BoAbl Zc = 5 M N zp = 3 M, U3ObITOYHbIE
Aasnexus py = 50 MNa. MecTHbIMM CONPOTUBAEHUAMY NpeHebpeYb....

3apava 5.

Ha TpybonpoBoae, nMTaemom OT BOAOHaMNOpHOW BalHK, ydactok BC nmeeT HenpepbiBHYO pasgady no nytu
g = 0,05 n/c Ha 1 nor.m, a Toukax C n [1 - cocpeaoToyeHHble oTbopbl ¢ = 10 n/c u g = 12 n/c. AnuHbl
y4yacTkoB Tpybonpoeoga AB = 400 m, BC = 300 m, C[1 = 200 m. OTMETKM 3eMnn; Zp = 15 M; zg = 14 M; z¢ =
12 M 1 zg = 10 M; cBOGOAHLIV Hanop Hes = 10 M. MNocTponTb NbE30METPUYHECKYIO NINHUIO 1 ONPeaennTb
HeobxoauMyto BbICOTY BOAOHANOpPHON GalwwHu B Touke A, ecnin guameTpbl ydactkoB DAB = DBC = 200 mwv;
DCA = 125 mm; Tpy6bl acbecTtoLeMeHTHbIE. lag = 400 M; Igc = 300 M; Igg = 200 M; Dag = Dgc = 200 MM; D¢p =
125 mm. MaTepuan Tpyb — acbectouemeHT. Haritu: He.

3apava 6.

Tpybonposog, umetowmn gnmHy | = 20 M 1 BHyTpeHHUN guameTtp d = 50 MM MrHOBEHHO 3aKpbiBaeTCs
3aBMKKON (tsae 0). OnpegenuTb yaapHoe nosbilleHWe AaBneHns B Tpybe, ecnu rnybuHa norpyxeHus
LEeHTpa TSXKECTU MNPOXOAHOro cedeHust TpyObl nog CBOOOAHYH MNOBEPXHOCTb XXWAKOCTU B OTKPLITOM
pesepByape paBHa h = 4 m. TonwuHa cTeHkn ctanbHOW Tpybbl = 6 mM. XKugkoctb — Boga. [NpuHATb
rmapasnuyecknii koadpdpunumneHT Tpenns A = 0,03.

3apava 7.

Mo cranbHomy Tpybonposogy anuHow | = 2 kM, ganametpom d = 300 MM 1 TONWMHOM CTEHKM = 10 MM
nogaetcsa Boga. Onpegenntb CuUny AaBneHnst Ha 3anopHbIN OUCK 3a4BWKKW, YCTAHOBMEHHON B KOHLLE TPYOhI,
€CInun BpeMs ee 3aKpbIThS tyap = 3 €, @ 06beMHbIn pacxoq = 0,1 M /c; anameTp 3anopHoro amcka D = 0,35 m.

LWKAJTIA U KPUTEPUUN OLIEHKM
caMonoAaroToBKU MO TEMaM NPaKTUYECKUX (CEMUHAPCKNX) 3aHATUN

- OUEeHKa «3a4YmeHo» BbiCTaBnAaeTcAd, eciin o6yqalou.|,v||7|c;| Ha OCHOBE CaMOCTOATEesIbHOIo N3y4eHHOoro
mMaTtepuana, CMor BCECTOPOHHE pPacCKpbIiTb TEOPETUYECKOE coaepXaHue TeMbl. Bnageet metogukamu npu
peLleHnn npakTn4eCcknx 3agad.

- OUEeHKa «He 3ayYmeHO» BbICTaBNAETCA, €Cln o6yqarou.|,vu710ﬂ HeaKKypaTHO OC*)OpMMJ'I OTYETHbIN
maTtepuan B Bunae pecbepaTa Ha OCHOBE CaMOCTOATeJIbHOIo M3y4eHHoro matepuana, He cMor BCECTOPOHHE
pPacKpbITb TEOPETUYHECKOE coaepXaHNe TeEMbI. 3anyp,H9|eTCF| pewaTtb NpakTn4eckne 3agadu.

3.1.4. CpencTBa ons NpoMeXyTOYHOW aTTecTauum No UToraM M3yyeHust QUCLUUNIUHBI
BOMNPOCHI
AJIsl NOATOTOBKU K UTOFOBOMY KOHTPOJIIO
1. MpegmeT rmapaBvKu.
2. TloHATME 0 XMOKOCTU (KOHTUHYYM, pearnbHas 1 ngeanbHas).
3. Cwunbl, AecTBYIOLWME B XKUOKOCTY.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

dusnyeckme csorctaa xuakocten (p,y,Be Ex 1. V).
lMoHsATME O rMapoCcTaTUYECKOM AABMEHUN U ero CBONCTBAX.

IundbdepeHumanbHble YpaBHEHUS! XKMOKOCTU, HaxodsLEencs B ABWKEHUN U B paBHOBecuM (ypaBHeHUe

Onnepa).

OvddepeHumansHoe ypaBHEHWE NOBEPXHOCTN PABHOIO AaBlEHUS.
OCHOBHOE ypaBHEHMWE MOPOCTATUKM.

3aKoHbl M’MApPOCTaTUKN.

. MMoHATMe 0 BakyymMHOM, abCOMTHOM Y MaHOMETPUYECKOM AABIEHUSIX.
. MNpunbopbl Ans namepeHus gaBneHun.
. Cuna paBneHusa >XuOKOCTU Ha NIOCKME M KPUBOMUHENHblIE MOBEPXHOCTU (LEHTP TSXKECTWU, LUEeHTp

haBlneHud, antpbl r<MApoCTaTUu4eCcKoro AaBreHund, Teno ,El,aBJ'IeHI/IH).
an/IMepr OTHOCUTESIbHOIo NOKOA XXUAKOCTW.

OcHoBHble onpefeneHus. JInHua Toka, Tpybka Toka, anemeHTapHas CTpyiika, SneMeHTapHbIA pacxos.

Pacxopn uenoro notoka.

PeXxnmbl OBUKEHUS XKUOKOCTH,

Yucno PenHonbaca.

Buabl ABMXXEHNS KUOKOCTU.

OnemeHTbl NoToKa (Q,V,R, ®, %).

BbiBog ypaBHeHUs1 BepHynnu ansa aneMeHTapHOW CTPYWMKK U LLenoro noToka.
MHTepnpeTaums ypaBHeHusi. bepHynnu.

XapakrepucTvka naMmmHapHoro pexuma aswxkenust (popmynsl Ctokca, MNMyasenns, Japcu-Bencbaxa).

XapaktepucTuka TypOyneHTHOro pexxmma ABWKEHUS.
lMoHATME O rMagKMX 1 LepoxXoBaTbiX MOBEPXHOCTSIX.

dopmynbl 4ns onpeaeneHuns KoadguumeHTa cConpoTUBeHUsa TpeHusa no annHe A=f(Re, Ase/ d).

[MyTeBble N MECTHbIE CONPOTMBIEHUS.

PacueTHble bopmynbl Ans onpeaeneHns NyTeBbiX U MECTHbLIX CONPOTUBIIEHNN.
NcTeueHne Xnakoctern n3 oTBEPCTUA U Hacagaok npyu H= const.

Bugpl Hacagok.

WMcTeueHne xngkoctern npu nepemMeHHoM Hanope.

OnpegeneHne BpeMeHN OMOPOXHEHUSA EMKOCTMW.

PacueTHble dbopmynbl Tpybonposoaa.

MocnepoBaTtensHoe 1 NapannenbHoe coeanHeHne TpybonpoBoaoB..

HacocHas pasgava.

PacueT kopoTkoro TpybonpoBoga Ha npumepe cudoHa.

M'apasnuyeckun yaap B Tpybax. PacyeTHble hopmMynebl.

Mo kaknm npu3Hakam noadbupaeTcs OTKOC B KaHane (TpaneuenganbHoe cedeHune)?
OnpegeneHvne HopmarnbHOW rMyOuWHbI B KaHane.

lMpu3Hakn ycTaHOBMBLLETOCH PABHOMEPHOIO ABMKEHWS XXUOKOCTU B NOTOKE.
Onpegenenue rmybuvHbl B KaHane Ans rmapaBnnyeckn HauBbIrOAHENLLEro CeYeHus.
YpaBHeHve BepHynnu ero sHepreTU4ecknuin, reomeTpU4eckuin u rmapaBnnyeckuin CMblc.
YpaBHeHue LLesn. Ero npuMmeHeHue B ruapaBnuyeckmux pacyeTax.

Cnocob onpegeneHns HopManbHOWM rMybuHbI B KaHane.

lMoHATWe o ruapaBnMyeckn HaMBbIrOAHENLEro Ce4eHns kaHana.

BopgocnuBbl.



LUKANA U KPUTEPUN OLUEHMBAHUA
OTBETOB Ha BOMNPOCHLI MPOMEXYTOYHOro KOHTponsA

PesynbTaThbl 3k3aMeHa onpenenstoT OLeHKaMmn «OTIIMYHOY, «XOPOLLIOY, «YOOBMETBOPUTENBHOY,
«HEey[OoBMNETBOPUTENBHOY» U OOBABNSAOT B IEHb 9K3aMeHa.

OueHKy «omu4HO» BbICTABNAT obyyatoLiemycs, rmyboko U NPOYHO OCBOMBLLEMY TEOPETUYECKUI U
npakTU4eckuin matepuan aucunnnuHbl. OTBET AOMKeH ObiTb MOrMYHbIM, TPaMoTHbIM. O6y4aroemycs
HEeOOXOAMMO  nokasaTb 3HaHME He TOSNbKO OCHOBHOMO, HO W [AOMONHUTENbHOro MaTepuana, 6bicTpo
OPVIEHTMPOBATLCS, OTBEYas Ha AONOSHUTENbHbIE BONpockl. OGydatowmiica AomkeH cBoboaHO cnpaBnsaTbes
C NOCTaBMEHHbIMY 3adavYamu, NPaBuUbHO 0OOCHOBLIBATL MPUHSATLIE PELUEHMS.

OueHKy «xopowo» 3acnyxmBaeT obydyaloluncs, TBepao 3HaLWWA NPOrpaMMHbIA - Matepuan
AVCUMNIUHBLI, TPaMOTHO M MO CYLWECTBY u3narawowuin ero. He crnepyeT [onyckaTb CyLWECTBEHHbIX
HETOYHOCTEN NMpPW OTBETaX Ha BOMPOCHI, HEOBXOAUMO NPaBUITbHO MPUMEHSTL TEOPETUYECKME MONOXKEHMUS
Mpun peLleHnn nNpakTUYecknx 3agad, BnageTb onpeaeneHHbIMM HaBblkaMu 1 NpuemMamMm UX BbINOSTHEHMS.

OueHky «ydoenemeopumerbHO» nonydaeTt 00y4aroLNNCs, KOTOPbIN UMEET 3HAHUSA TONbKO OCHOBHOIO
mMaTepuana, HO He yCBOMWIT ero geTanu, UCNbITbIBAeT 3aTPyAHEHUs] MPU PELUEHUN NpakTU4ecknx 3agad. B
OTBETax Ha MOCTaBfiEHHbIE BOMPOCHI ObOyyalWMMCca AONyLWeHbl HETOYHOCTW, AaHbl HegoCTaTOYHO
npaBurbHble POPMYNMPOBKM, HapyLleHa NocrneaoBaTeNbHOCTb B U3NOXEHUM NPOrpaMmMHOro MaTepuvana.

OueHka «HeyaoBNeTBOPUTENBHO» FOBOPUT O TOM, YTO OBy4YaloLLMIACS HE 3HAET 3HAYUTENbHOW YacTu
MaTepvana no  AWCUMNIMHE, OOMyCcKaeT CYLEeCTBEHHble  OWMWOKA B OTBETax, HE MOXET pPeLnTb
npakTU4eckMe 3agayuv unm peLlaeT Ux ¢ 3aTpygHEeHUAMMN.

TecToBble 3apaHNA ans npoXoXxaeHnsAa NToroBoro TeCtTmpoBaHuaA

1. B$3KOCTb XUAKOCTM NPU YBENNUYEHUN TEMMEPATYPHI
yBenM4MBaeTcs

yMeHbLuaeTca +
OCTaeTCst HEN3MEHHOMN

CHa4Yana yMmeHbllaeTCd, a 3aTeM OCTaeTcd NOCTOSIHHOM

2. XXugkocTb, He ABnALAACS KanenbHON
pTYTb

KepOoCuH
HedTb

asor +

3. Macca XngKkocTu 3aknodeHHas B egmHule obbema — 310 KNOKOCTKU
Brnuwume omeem cmpoYHbIMU 6ykeamu

OTBET: NNOTHOCTD.
4. OcHoBHOE YypaBHeHNe rmgpocTaTtnvyeckoro aaBieHnd 3sanmncbiBaeTcqa B Buae

P=P,. +poh;

P =P, + pgh;

P =P, - pgh;



P =P+ ol

5. TmgpocTtatudeckoe gaBrneHue npu rnybuHe norpy>KeHUs TOUKN, paBHOWM HYMNIO paBHO
OaBMeHuIo Hag cBOOOOHON NOBEPXHOCTLIO +

npovsseaeHnio 06 bemMa XMOKOCTM Ha ee NIMOTHOCTb
pa3HOCTV AaBrneHWn Ha oHEe pe3epByapa U Ha ero NoBEPXHOCTH
Npov3BeaeHMo NNOTHOCTM XMUOKOCTM Ha ee yaerbHbI BEC

6. Touka NpUNOXeHUs paBHOAENCTBYHOLLEN MMAPOCTATUYECKOrO AABIIEHUSA MNEXUT HMDKE LEeHTpa TSKECTU
nnockown 60KOBOW NOBEPXHOCTU pe3epByapa Ha PacCTOSHUN

J
p—_"0
Luma)
)
e=
Lum‘] 0
L
_ ym
e=J,

w
e=awl, Lum
7. [aBneHuwe HMXe OTHOCUTENbHOrO Hyms
abcontoTHoe
aTtmocdepHoe
n3bbITOYHOE

BakyymMmmMmeTpuyeckoe +

8. TumapocTaTudyeckoe AaBrneHue
BCer[a Hanpas/fieHo Mo BHYTPeHHe HopMan# K nroluanke, Ha KOTOpYlo OHO AeicTByeT +

BCerga HanpasJieHo no BHeELLHeN HOpManu K nnowazgke, Ha KOToOpyr OHO ﬂeVICTByeT
BCerga HanpasJieHo no KacaTenbHOM K nrowaake, Ha KOTOPYHO OHO ﬂeVICTByeT
BCerga HanpasJieHO B CTOPOHY cBoboaHom NMOBEPXHOCTU XNOKOCTU

9. 3akoH rmacut: Ha Teno, NorpyxeHHoe B Body, AEWCTBYeT BbiTaslkuBatowasi cuna
paBHas BECY BbITECHEHHOW BOAbI
Briuwume omeem cmpoYHbIMU Gykeamu

OtBeT: Apxumega.

10. OudbdpepeHumnanbHoe ypaBHeHue J1. Snunepa aBMKeEHNE HEBA3KON XUAKOCTU NOTOKa UMeeT BUA
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11. [iBe kaTeropuu cun, KOTopble MOryT OENCTBOBATL B XUAKOCTSX U rasax 310
MaccoBble€ U MOBEPXHOCTHbIE +

MHEepUMN N TPEHNS
TPEHUS U TSKECTU

OaBJieHUA N Hanpa>XeHnA

12. anIHFITbIM 0003Ha4YeHMeM ANHAaMNYECKON BS3KOCTU SABMSieTCS ...
a

o

v

U+
13. YOenbHblil BEC XUAKOCTU NPU YBENUYEHUM TemnepaTypbl
yMeHblLUaeTcs +

yBenmynBaeTca
CHa4vana yBeninimBaeTCd, a 3aTeM yMeHbLUaeTCA

He naMeHaeTcda

14. XKngkocTb, B KOTOPOW OTCYTCTBYET BHYTPEHHME TPEHUe, Ha3blBaeTcs
Briuwwume omeem cmpoYHbIMU bykeamu

OTBeT: ugeanbHON.

15. OnddepeHumanbHoe ypaBHeHNEe paBHOBECUS XUOKOCTU
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16. Pacxop notoka o603HavyaeTcs naTMHCKom BykBom

Q+
V
M
G

17. [BwxkeHune XnaKoCcTw, NPU KOTOPOM B JAHHOW TOYKE pycria AaBrfieHWE U CKOPOCTb HE M3MEHSIOTCH,
HasblBaeTcH
yCTaHoBMBLUUMCS +
HeyCTaHOBMBLLMMCS
TYpOYNEeHTHbIM

NlaMUHapHbIM

18. OTHOLLEHME XKMBOIO CEYEHNSI K CMOYEHHOMY NepuMeTpy
rMapaBnuyeckast CKOpocTb NoToKa

rMAPOANHAMUYECKMIA pacxon NOToKa
pacxop noToka

rmapasnuyecknin paguyc noToka +

19. Pacxoa BoAbl B Kpyrnom ceveHun ¢ gauametpom 0,2 m npu cpegHen ckopoctu 1,0 m/c paBeH ... m°/c.
1,9569

0,7851
1,0314+
0,0628

20. Ecnn BBecTM B [ABWXKYLLYIOCS XWAOKOCTb, HaxOASLWYCH B CTEKNAHHOM Tpybe (CM. PUCYHOK),

noaKpaweHHYK XUOKOCTb U O6Hapy>KI/ITC$|, YTO XMOKOCTb ABWXETCA KakK Ha OAaHHOM PUCYHKe, TO
peyb naeT o pexunme OBMmxKeHusA

Tpy6ka c yepHunamm

>

\

AﬂHHaﬂ Tpy6Ka

nepexogHom

flaMyMHapHoOM +

TYpOyneHTHOM



KaBUtauuma

21. Pexum, npy KOTOPOM 4YacTuubl XMOKOCTU nepemMellatoTcs B TpybonpoBoge GeccucteMHo - 31O
PEXUM OBUKEHUS KNOKOCTM
Briuwume omeem cmpoyHbiMu bykeamu

OTBeT: TypOYNEHTHbIN.

22. Yucno PeriHonbaca Ans Kpyrnon Tpyobl onpeaensieTcs no opmyrne

V -d
Re =——
U
vl
Re =—
V
Re =9
V
VvV -d
Re =
Vo o+

23. KoadpduumeHT Kopronuca B ypasHeHun bepHynnu xapakrepuayet

PEXUM TEYEHUS KUOKOCTU

CTeneHb rmapaBnuyeckoro ConpoTuBneHus Tpybonposoaa
N3MEeHeHNe CKOPOCTHOro Hamnopa

CTeneHb YMEHbLUEHUS! YPOBHS MOSHOWM 3HEprumn

N3MEHEeHNEe CKOPOCTb ABWKEHUS XNOKOCTU +

P a1V12
R
. Cymma BenuuuH Y 9 g 3HEpreTUYeckol NHTepnpeTaunn ypasHeHns BepHynnu asnsertcs ...
Hamnopom
CKOPOCTHbIM
rMAPOCTaTUYECKUM
Nbe30MEeTPUIECKIM

rMAPOANHAMUYECKUM +

24. YpaBHeHue BepHynnu Ansa peanbHON XUOKOCTU MMeeT BUA,

P U’? P, U?
i+t +L =z, +2+-%
A 29 A9 29
PV P, V;
Z, +—+ =z, + 2+ -2
Jo.s A A 29

P, alvlz —7 4 P, azvzz +Zh
)
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Z, +—1+0{1—1=z2 +—2+052—2+Zh1_2
M 29 M 29
25. M'mapoanHaMUYECKUM HaNopoM Ha3bIBalOT CyMMY. ..
P aV?
7 +—+——
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P
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26. CpegHui rmapaBnuyecknin yKIoH mexay ceveHnsamun 1-1 n 2-2 BolpaxkaeTcs 3aBUCUMOCTbIO

P AV’ ( P, cw;j
Z,+—+ +Z,+—=+—=
. y 29 y 29
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1 avlz [ P, ONZZJ
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| /4 g y 29
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27. YpaBHEHVEe paBHOMEPHOIO ABUXEHUS XXUOKOCTM B OTKPLITOM pycrie MMeeT BuA

Q=CwVRi,
Q=w/CRi
Q =CawivR
Q =CRJoi



28. lNpaBunbHble 0603HAYEHMS SNTIEMEHTOB NPEASIOXKEHHONW Lienu

1 - Bxoa B Tpyby, 2 - BHE3anHoe paclimpeHmne, 3 - BHe3arnHoe cyxeHue +
1 - noBOpPOT, 2 - BHe3anHoe paclumpeHne, 3 - BHeE3arnHoe CyxeHue

1 - TPOMHWUK, 2 - BHE3anHoe paclumpeHune, 3 - BHe3arnHoe CyxxeHue

1 - Bxoa B Tpyby, 2 - 3aaBuXkKa, 3 — KOMEHO

29. CpeqHsisi rnybuHa XMBOMO CeYeHMs NoToKa onpeaenseTcs no 3aBncMMocTy
he=B/w

hep=(B+w)/w
he=w/B +
he,=2w/B

30. PaBHOMEpPHOE  [OBWXEHME  KMOKOCTM  XapaKTepu3yeTcsl  CrefylolwuMm  MpU3HaAKoM:  MEeCTHble
COMPOTUBIEHNS ...
yBenMYMBaeTCs Mno AnuHe yvacTka +

B CEYEHMU yBenMUMBaeTCs no rnybuHe
YMeHbLUAEeTCs Mo AfHe NoToKa
OTCYTCTBYIOT

31. Mnowaab nonepevyHoro cev4eHna NOTOKa, nepneHaukynapHaa HanpasrneHuo ABUXeHNUA Ha3blBaeTCA

OTKPbITbIM Ce4YeHnem
XMUBbIM ceyeHunem +
MOJTHbIM CeYvYeHnem
nnowais pacxoaa

32. T'mpgpaBnuyeckoe conpoTuBneHue 3To
COMpPOTUBIEHMWE XXMUAKOCTU K U3MEHEHUIO (DOPMbI CBOETO pycna

COMpOTMBIEHNE, NPENATCTBYIOLLEE CBOGOAHOMY MPOXOAY XUOKOCTU
conpoTMBreHne TpyGonpoBoaa, KOTOPoe COMPOBOXAAETCS NOTEPAMU SHEPTUMN KUAKOCTU +
COMpPOTUBIEHMe, NPU KOTOPOM NafaeT CKOPOCTb ABMXKEHUS XXMOKOCTU Mo TpyGonposoay

33. KopoTkum TpybonpoBOAOM Ha3bIBaIOT ...
TpybGONpOBOA, B KOTOPOM JIMHEVHbIE NOTEPU Hanopa He npeBbiwatoT 5...10% MecTHbIX NoTepb
Hanopa

TpybONpOBOA, B KOTOPOM MECTHbIE NOTEpU Hanopa npesbiwatoT 5...10% notepb Hanopa no onuHe +
TpybonpoBos, ANIMHA KOTOPOro He npesbiwaeT 3HadeHns 100d

TpyGonpoBOA NMOCTOSIHHOIO CEYEHWS!, HE UMEIOLLUIA MECTHBIX CONPOTUBIIEHNIA



34. Tpy6onpoBoa, Mo KOTOPOMY KUAKOCTb NepeKkaynBaeTcsi 3 OAHON eMKOCTM B APYryto HasbiBaeTcs

3aMKHYTbIM
Pa30MKHYTbIM +
HanpaeneHHbIM
KOInbLIeBbIM

35. TpybonpoBoa, No KOTOPOMY XUOKOCTb LIMPKYNMPYET B TOM e obbeme Ha3blBaeTcH
Kpyrosou

LUUPKYNALUNOHHBIN
3aMKHYTbIN +
camoBcacbIBaloLLnN

36. MNpu UCTEYEHUN XNOKOCTM U3 OTBEPCTUIA OCHOBHbLIM BOMPOCOM SIBISIETCS
onpeeneHne CKOPOCTU NCTEYEHMS U pacxoda XUAKOCTK +

onpeneneHre Heo6xo4MMOro AMaMeTpa OTBEPCTUN
onpeneneHve obbema pesepsyapa
onpenerneHve rmapasnnyYeckoro ConpoTUBIEHNS OTBEPCTUS

37. Hanbonblee cxatve CTpyum Npu OTCYTCTBMM BNUSHUSA OOKOBbLIX CTEHOK pesepByapa u cBobogHOM
NMOBEPXHOCTM — 3TO cXKatue cTpym
Brnuwiume omeem cmpoYHbiMU ByKeamu

OTBeT: coBEpLUEHHOE.

38. lMNMepenapg ypoBHeW BOAbI NPU UCTEYEHUN U3 BHELUHEro UMMUHOPUYECKOro Hacadka, pacnosioXXeHHOro B
CTEHKe OTKpbITOro 6aka npu McTedeHun No4 ypoBeHb Mpu pacxode BoAbl paBHoM 14 n/c, nu anameTpe
0TBepCTUs 5 CM, paBeH ... M

7,72

2,3
3,86 +
4,6

39. CKOpOCTb UCTEYEHMUS XMOKOCTU Yepes3 OTBEPCTME paBHa

V =gp®-/29H
VvV = ./2gH

VvV =2../2gH
V =g¢-\/2gH

40. Pacxopf XngKocTu Yyepes oTBepCcTMe onpeaenseTcs Kak

Q=¢” -w-/2gH
Q=w-p-/2gH

Q = 4s-co/2gH |



Q=c-w-+/29gH

41. CumBonom ¢ B cbopmyne pfns onpedeneHusi CKOPOCTU MWCTEYEHWUS] KMOKOCTM 4Yepe3 OTBepcTue

V = @-+/2gH o6o3navaetcs koadduuneHT

cKopocTu +
pacxona
cXatud
ncrteveHusd

42. InameTp BHELIHEro UMNUHAPUYECKOrOo Hacagka, PacnosfioKeHHOro B CTeHke OTKpbIToro Gaka npwu
ncTedeHuu nog ypoBeHb nNpu pacxone Boabl paseH 10 n/c, n nepenage ypoBHen 4 M, paBeH ... CM.
5,58

8,4
6,3
4,2+

43. Ecnn manoe oTBepcTne pacnosioXeHO Ha PacCTOSHUM TPeX CBOMX AnaMeTpoB OT BOKOBOW CTeHkM Baka,
HO 3Ha4MTEmNbHO yAaneHo OT ero gHa, TO cXkaTue sSABnAeTcs ...
MOMHBIM COBEPLUEHHbIM +

HeNoJIHbIM COBEPLUEHHbIM
NOJTHbIM HeCOBEPLUEeHHbIM

HenoJIHbIM HeCOBEPLLUEHHbIM

44. Kputnyeckoe 3HaveHue yncra PenHonbaca paBsHo
2300

3200
4000
2320 +

45. MoTepn Hanopa NO AnvMHE NpU TypOYNEeHTHOM pexXxunme OBWXEHUS MNPONoOpUMOHanbHbl ... CTEMNeHu
cpefHeln CKopoCTH.
3

1
2+

46. MNoTepwn Hanopa No ANVHE NPU NaMUHAPHOM PEXMME ABUMKEHMUS NPONOPLNOHASBHEI ... CTENEHU cpeaHen
CKOPOCTW.
3

1+
2
4

47. B bopmyne R =w/x onsa onpegeneHns ruapaBnmMyeckoro paguyca kaHana BenuymHa x obosHavaer ...
KO3 PMUMEHT KNHEMATUYHOCTM



48.

49.

50.

51.

CMOYEHHbIN NnepumeTp +
nnowaab nonepe4vyHoro cevyeHna
LUMPUHY KaHana no gHy

KoadhdumumneHT pacxoga manoro oTBEPCTUSI paBeH ...
0,82

0,9
0,62 +
1,0

'MapaBnnyecknii pagnyc Kpyrnoro XmnBoro cedeHms paguycom 1 m paBeH ...

0,5
0,25+
2

1

OTHOCMTENbHON LepOX0oBaTOCTbO Ha3bIBAKOT OTHOLLEHWE
pagunyca Tpyobl kK aGCOMOTHOW LLUEPOXOBATOCTH

abConTHON LLEpPOXOBATOCTU K paanycy Tpyobl
abconTHOM LEepPOXoBaTOCTM K AnameTpy TpyObl +
AvameTpa Tpybbl K abCOMOTHON LEPOXOBATOCTH

MpocTbiMK Ha3blBalOTCs TPYGoNpoBoAbI
MMeloLLye 3HaYNUTENbHYIO NPOTSKEHHOCTb

He nMetloLme OTBETBNEHNN +
MMeloLme OTBETBNEHUS
B KOTOPbIX MECTHbIE NOTEPW Hanopa Marsbl

B KOTOPbIX MECTHbI€ NMoTepn Harnopa BeJIMKu

52. Teopema bopga rnacut

noTeps Hanopa Npu BHe3anHoM Cy)XeHUW pycrna paBHa CKOPOCTHOMY Hanopy, onpeaesieHHoMY Mo cymme

CKOpOCTeIZ MeXxay nepBbiM U BTOPbIM CEe4YeHNEM;

noTtepsa Hanopa npu BHe3arnHOM pacLlimpeHun pycra paBHa CKOPOCTHOMY Hanopy, onpeaefnieHHomMy no

CYMMe CKOPOCTEN Mexay NepBbiM U BTOPbIM CEYEHNEM;

noTeps Hanopa npun BHe3arnHoOM CyXXeHUn pycra paBHa CKOPOCTHOMY Hanopy, onpegefnieHHoMy no pa3HoCTU

CKOPOCTEN MeXAY NepPBbIM Y BTOPbIM CEYEHUEM;

noTepst Hanopa Npu BHe3arnHoM pacluMpeHun pycra paBHa CKOPOCTHOMY Hanopy, onpeaeneHHoMy no

pa3HOCTHU CKOpOCTeﬁ Mexay nepBbiM U BTOPbIM CeE4YEeHUEM. +

53. dopmyna onpegeneHns KoadduUNEeHTa rMapaBnnyeckoro TpeHus Ans naMMHapHoro pexumma?

0,3164
A= Re%%
A= o4 +
Re
0.25
A= A +§

0.11 —
d Re



0.25

A,
A=0.1 2
d
54. Kputnyeckoe 3HayeHue Yncna PenHonbaca paBHO
2300
3200
4000
2320 +

55. 3HayeHue koadpdbuumeHTa Kopronuca ans nammHapHoro pexrMa ABVXKEHUS KUOKOCTU paBHO
1,5

2+
3
1

56. 3HaueHue koadpduumeHTa Kopronuca ans TypOyneHTHOro pexunmMa ABWKEHUS KUOKOCTM paBHO
15

2
3
1+

57. TpybyaTtasi NoBepxHOCTb, obpasyemasi NMUHUAMKU Toka C GECKOHEYHO ManbIM MOMNepPeYHbIM CeYeHUeM
Ha3blBaeTCs
TpybOKa Toka +

TpyOKa noToka
NWHWSA ToKa

anemeHTapHas cTpyiika

58. dnemeHTapHasa CTpyika -
TpybKa NoToKa, OKPY>KEHHas NUHUSIMUN ToKa

YyacTb NOTOKa, 3aKMYeHHas BHYTPU TPyOku Toka +
06beM NoTOKa, ABMXKYLLUMACS BAOSb NIMHWM TOKa

HepaspbIBHbIN NOTOK C MPOU3BOSbHON TpaekTopuemn

59. TeuyeHune XungkocTn co cBO6OOHON NOBEPXHOCTbLIO Ha3biBAETCS
YCTaHOBMBLLEECS

HanopHoe
Oe3HanopHoe +

cBoboHoe



PoHA 3K3aMeHaUNOHHbIX buneToB

denepanbHOe rocyaapcTBeHHOe GlogXeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLlero o6pasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. IN.A. CtonbinnHa
Kadpeppa NpupogoobyctporcTea, BOAOMNONbL30BaHMS U OXpaHbl BOOHbIX PECYPCOB

3K3AMEHALUMUOHHbBLIA BUNET Ne 1
no avcumnnuHe «FuapaBnuka»
(cneumnaneHocTb/HanpasneHune nogrotosku - 20.03.02 MprpoaoobycTponCcTBO M BOAOMNOMNB30BaHME)

1. [MpubGopbl ona nameperHnst AaeneHus. Pusnyeckne xapakTepucTMKU U CBOWCTBA XuakocTen Hanuwume
pacyemHblie ¢hopMyribl U MOHAMUST 8EJTUYUH.

2. 'vapocTaTmyeckoe gaBneHne n ero cBoncTea. PasmepHoCTb AaBnenus. Hanuwume pacyemHsie
opmyribl U pacwugpyltime eenuduH 8xo0suUe 8 ypasHEHUs.

3. 3apgava. Onpepgenutb pacxon Q Bogpl, BbITEKAKOLWEN Yepes BHELWHNA  LUMNnMHApuYeckuin Hacagok D=10
CM, ecrniu Hanop H=2Mm npu yctaHoBMBLLEMCS ABWKEHUN. Kak USMEHUTCSI pacxof, eCnu Hacagok
3aMEeHUTb MarnbiM OTBEPCTMEM TaKOro XXe AnameTpa B TOHKOW CTEHKE.

3aBseaytoLwmn kadeapon

Ymeepxx0eH Ha 3acedaHuu Kaghedpsbi , npomokon Ne
(HammeHoBaHwne) (data)

depepanbHoOe rocyaapcTBeHHOe GlogXKeTHOe obpa3oBaTenbHOe yupexaeHue
Bbicllero o6pasoBaHus
OmMcKuiM rocyaapCcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinnHa
Kadeppa NpupoaoobycTtporictsa, BOAONONb30BaHUSA U OXPaHbl BOAHbIX PECYPCOB

3K3AMEHAUWOHHbINA BUNET Ne 2
no aucumnnuHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHune nogrotosku - 20.03.02 MprpogoobyCcTpPONCTBO M BOAOMNOMB30BaHME)

1. MmppocTaTnyeckoe aaBreHne 1 ero cBOMCTBa. PasmepHocTb aaBneHus. Cuna rugpoctaTtuyeckoro
AaBIEHNS Ha TOPU3OHTamNbHYIO NITOCKY0 MOBEPXHOCTb.

2. MpegmeTt rugpaenuvkn. Onpegenexune xungkocTn. Cunel, 4ENCTBYOLINE B XUAKOCTU.

3. 3apava. [1Ba oTKpbITbIX Oaka coeguHeHbl NPOCTLIM ANMHHBIM TPYBONPOBOAOM NOCTOSIHHOIO AnaMeTpa
200mm (Mogynb pacxoga K=340,8 n/c). Ecnu nepenag ypoBHen B 6akax paseH 4,0m, a AnvHa ero
coctaensieT 80m. OnpenennTb pacxop XnaKocTu B Tpybonposoae.

3aBsegytoLwmn kadeapon

YmeepxdeH Ha 3acedaHuu kaghedpbi , npomokon Ne
(HanmeHoBaHwne) (data)

®depepanbHoe rocygapcTBeHHoOe OroaXeTHOe obpa3oBaTeribHOe yupexaeHue
BbiCLLUEero o6pa3oBaHuA
OmckuiM rocypapcTBeHHbIN arpapHbin yHuBepcutet um. N.A. CtonbinuHa
Kadpeppa MNpuponoobycTporicTBa, BOAOMONL30BaHMSA U OXpaHbl BOOHBIX PECYPCOB

3K3AMEHALUWOHHbINA BUNET Ne 3
no gucumnnuxe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MpnpogoobyCTPONCTBO M BOAOMNOB30BAHME)

1. WcteyeHne 4epes kopoTkmne Tpybbl (paccka3aTb Ha NpMMepe pacyeTa BcacbiBaoLWen NnMHUm
Hacoca).

2. TMpubopbl ANs M3amepeHunst AaBneHuin (packpbiTe NPUHLMN paboThl, NX MPEUMYLLECTBO U
HeJocTaTKu).

3. Bapava. bak npsmMoyronbHon popMbl, 3anonHeH BOAOM U UMeEeT B IHE Marnoe OTBepcTue, Yepes
KOTOpOEe NPOUCXOAMUT ero onopoxxHeHue. Ecnu nnowaae 6aka 1m?, BbicoTa Gaka 1,2wm, avuametp
oTtBepcTus 5cm. OnpeaenuTb BpemMsi ONOPOXHEHUSA pe3epByapa.



3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpbl , npomokon Ne
(HanmeHoBaHue) (OaTta)

depepanbHoe rocygapcTBeHHOe GoaXKeTHoe obpa3oBaTenbHOe yupexaeHue
BbICLLUEro o6pa3oBaHus
OmMCcKuI rocyaapcTBeHHbIN arpapHbii yHUBepcuteT uM. MN.A. CtonbinuHa
Kadbeapa MNprponoobycTpoiicTBa, BOAOMNONb30BAHMS M OXpaHbl BOOHbLIX PECYPCOB

3K3AMEHALUMUOHHbINA BUNET Ne 4
no gucumnnutHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MprnpoaoobyCcTPONCTBO M BOAOMNOSb30BAHME)

1. 3nemeHTbl NoTOKA (R, o, %, Q, V). Hanuwume pacyemHbie ¢hopMyribl U MOHAMUS 86/IUYUH.
2. Pacuyet npoctoro TpybonpoBoga. Hanuwume pacyemHbie ¢popmyribl U pacwugppytime 8enuyuH
8xo0sAuuUe 8 ypasHeHUs.
3. Bapava. Ecnun nepenag ypoBHen Boabl Z =2 M, a anameTp oteepctus 10 cm.
OnpenennTb pacxof BoAbl NPpU UCTEYEHUM U3 MANoro OTBEPCTUS B CTEHKE OTKPbITOro 6aka npu
COBEPLUEHHOM CXaTWUN N UCTEYEHUN NOA YPOBEHD.

3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpsbi , ipomokon Ne
(HaumeHoBaHwe) (data)

®PepepanbHoe rocyaapcTBeHHoe GrogkeTHoe obpa3oBaTeribHOe yupexaeHue
BbiCLUero obpasoBaHus
OmcKuiM rocypapcTBeHHbIN arpapHbii yHuBepcutet um. N.A. CtonbinuHa
Kadeppa NpuponoobycTporicTBa, BOAONONb30BaHUA U OXpaHbl BOAHbIX PECYPCOB

3K3AMEHALIMOHHbLIW BUNET Ne
no gucuunnuHe «Fmapasnuka»5s
(cneuunaneHocTb/HanpasneHune nogrotosku - 20.03.02 MpupogoobyCcTPOCTBO 1 BOAOMONb30BaHMNE)

=

OvcumnnuHa M'mapaenuka. MgpoctaTuyeckoe AaBreHNE M ero CBOWCTBA.

2. Cuna gaBneHust XXMOKOCTM Ha MITOCKNE NOBEPXHOCTU (LEHTP TSHKECTU, LIEHTP AaBMEHUS, 3MNopbl
rmgpocTaTM4eckoro AaeneHns). Hanuwume pacyemHsie ¢hopMyrbl U pacuiughpyliime genuyuH exodsauwjue
8 YpaBHEeHUs.

3. Bapgauva. [1Ba oTKkpbITbiXx 6aka coeanHeHbl NPOCTbIM ANUHHBIM TPYOONPOBOAOM NOCTOAHHOIO AMaMeTpa

300mm (Moaynb pacxoga K=999,3 n/c). Ecnn pacxog »xugkocTtun B Tpyde coctaensiet 100 n/c, a anuHa

ero coctasnset 100m.

OnpepenuTb Nepenag ypoBHen Mexagy OGakamu.

3aBeaytoLmii kapeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne
(HanmeHoBaHue) (Oata)

®PepepanbHoe rocygapcTBeHHoe 6roaXeTHoe obpa3oBaTeribHOe yupexaeHue
BbiCLUero obpasoBaHus
OmMcKuM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadpeppa Npupoaoobyctporctaa, BOAOMNOMNb30BaHMSA U OXpaHbl BOOHbIX PECYPCOB



3K3AMEHALUWOHHbINA BUNET Ne 6
no gucumnnuxHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MprnpoaoobyCTPONCTBO M BOAOMNOSb30BAHME)

1. OcHOBHOE ypaBHeHMWe rmapocTaTuku. 3akoHbl IMApocTaTukL. Hanvwmute pacyeTHble opMyrbl U

paclwmndpynTe BENUYMH BXOASALLME B YPaBHEHUS.
2. WHtepnpeTauma (TonkosaHue) ypaBHeHust bepHynnu. Hanuwure pacdyeTHble popmynbl

pacwmncpyrTe BENUYMH BXOAALLNE B YPABHEHUS.
3. 3apava. Hantu, kak pacnpegensietcs pacxog Q=60n/c mexay AByMs napannenbHbIMu Tpydamu
ofHa 13 KoTopbix nmeeT anvHy L2=40m gnameTp D2=200 mm a gpyras umeet anuvHy L1=80m n

anameTtp D1=150mm.
Kakosa 6ynet noTepsi Hanopa Ha y4acTtkax?

3HayeHus1 koapMLUMEHTa CONPOTUBIIEHNS TPEHUS TPYD NPUHATL COOTBETCTBEHHO paBHbIMM A1
=0,03, A2=0,02.

=
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3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne
(HammeHoBaHwne) (data)

®depepanbHoe rocygapcTBeHHoe 6roaXeTHoe obpa3oBaTeribHOe yupexaeHue
BbiCLUero obpasoBaHus
OmCKuM rocypapcTBeHHbIN arpapHbii yHuBepcutet um. MN.A. CTonbinnHa
Kadepnpa NprpoaoobycTtporictea, BOAONONb30BaHUSA U OXPaHbl BOAHbIX PECYPCOB

3K3AMEHALIMOHHbIW BUNET Ne 7
no gucumnnuHe «FfmgpaBnuka»
(cneuunaneHocTb/HanpaeneHne nogrotoku - 20.03.02 MpupogoobyCcTPONCTBO 1 BOOMONb30BaHME)

1. Mmppaenuyeckn ygap npy MrHOBEHHOM U MOCTEMNEHHOM 3aKpbITUKN, CKOPOCTb pacrnpoCTpaHeHs
yAapHOW BONHbl. Hanuwiume pacdyemHble ¢hopMynbl U paciugpytime 8ennuduH 8xo0suue 8 ypasHeHUsl.
2. lMocnepoBaTenbHoe 1 NapannenbHoe coeanHeHne TpybonpoBoaoB. Hanuwume pacdyemHbie gpopmyIibl

u pacwucppyliime genuquH exodsujue 8 ypasHeHUs.

3. 3agava. Hacoc ¢ nogauein Q = 0,04 m*/c 3abupaeT BOAy M3 KOnoAua, coobLatoLerocs ¢ BO4OEMOM
ctanbHom Tpybon d = 150 mm u gnuHom L = 15 m. Ha Bxoge B Tpyby ycTaHoBrneHa ceTka Ceerg=5. Hantu
nepenag ypoBHen soasl Ah B BoOgoeme n konogue.

3aBeaytoLmii kapeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne
(HanmeHoBaHue) (Oata)

®PepepanbHoe rocygapcTBeHHoe 6roaXeTHoe obpa3oBaTernibHOe yupexaeHue
BbiCLUero obpasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. IN.A. CtonbinuHa
Kadeppa MNpuponoobycTpoiicTBa, BOAOMONb30BaHMSA Y OXpaHbl BOAHbIX PECYPCOB

3K3AMEHALUMOHHbIA BUNET Ne 8
no aucumnnuHe «FmapaBnuka»
(cneumnanbHocTb/HanpasneHune nogrotosku - 20.03.02 MprpoaoobycTponcTBO M BOAOMNOMNB30BaHKE)



1. 1 VicTeyeHne 13 Mmanoro OTBEPCTUS B TOHKOW CTEHKE B aTMOCcdepy Npu NOCTOSAHHOM Hanope. Hanuwume
pacyemHbie ¢hopMyribl U pacwiughpylime 8enuvUuH 8xodsuiue 8 ypasgHeHUs.

2. nppaBnunyeckun pacyet TpybonpoBoaa. Hanuwume pacyemHbie ¢hopMysibl U Kakue pacyemHble
napamempbl mpy6orpoeoda orpederisom pacyemom.

3. Bapgava. Hantw, kak pacnpeaensietcst pacxog Q=100n/c mexay AByMsi napannenbHbiMu Tpybammu ogHa
13 KOTOPbIX UmMeeT AnuHy L,=50m anametp D,=200mm, K,=340,8 n/c, a gpyraa nmeet anuHy L;=100m u
anameTp D;=150mm, K;=158,4 n/c.

KakoBa 6yneTt notepsa Hanopa Ha yvactkax?

>
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3aBeaytoLmii kacdpeapom

Ymeepxx0eH Ha 3acedaHuu Kaghedpsbi , npomokon Ne
(HammeHoBaHwne) (data)

®depepanbHoe rocygapcTBeHHoe 6rogXeTHoe obpa3oBaTeribHOe yupexaeHue
Bbicllero o6pasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadeppa NpupoaoobycTtporictea, BOAONONb30BaHUSA U OXPaHbl BOAHbIX PECYPCOB

3K3AMEHALUWOHHbINA BUNET Ne 9
no gucumnnuHe «FmapaBnuka»
(cneumanebHoCcTb/HanpaeneHne nogrotosku - 20.03.02 MprpogoobycTponcTBo M BOAOMNONb30BAHNE)

1. YpaBHeHWe Hepa3pbiBHOCTM AN 3NeMEHTaPHON CTPYMKM U MOTOKA XUOKOCTU NPU YCTaHOBUBLUEMCSH
ABWXKEHNMN.

2. Pacuet npocTtoro Tpy6onposoaa (Ha npumepe cndoHa).

3. 3apava. OnpegenuTb pacxoq BoAbl BbiTekawLleln Yyepes Tpyby 3 6aka, ecnn guametp Tpybbl d = 20Mm;
anuHa L=10m; BbicoTa H=8M; koadhduumeHT conpoTnBneHus kpaHa {;=3; koneHo (,=1; koadduuneHTa
CONpoTMBMEHUS TpeHns Tpyb NPUHSATL COOTBETCTBEHHO paBHbIMK A =0,02.

3aBeaytoLwmii kapeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokosn Ne
(HanmeHoBaHue) (Oata)

®PepepanbHoe rocygapcTBeHHoe 6roaXeTHoe obpa3oBaTernibHOe yupexaeHue
BbiclUero obpasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadeppa MNpuponoobycTporicTBa, BOAONONb30BaHUSA U OXpPaHbl BOAHbIX PECYPCOB

3K3AMEHALIMOHHbLIW BUNET Ne 10
no gucuunnuHe «Fuppasnuka»
(cneuunanbHocTb/HanpaeneHune nogrotoku - 20.03.02 MpupogoobyCcTPOCTBO 1 BOAOMONb30BaHMNE)

1. leomeTpuyecknin, PU3NYECKUIA CMbICN YpaBHEHUS BepHynnu Ans anemMeHTapHOW CTPYWMKM XXUAKOCTMU.
Hanuwume pacdyemHbie ¢hopMyribl U pacwugpylime enuduH xoosujue 8 ypagHeHUsl.

2. lyTeBble N MeCTHble cONPOTMBNEHUS. PacyeTHble chopMynbl. Hanuwume pacyemHsie ¢hopMyribi U
pacwughpylime gefiuduH 8xodsujue 8 ypagHeHUs.

3. 3apgava. OnpenennTb CKOPOCTb UCTEYEHMS U pacxof Boabl 3 6aka 4vepes kpyrnoe oreBepctve D=10 cwm,
€Cnn NMpeBbILEHNE YPOBHS BOAbI HAf LLEHTPOM oTBepcTMs H = 2m.



3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpbl , npomokos Ne
(HanmeHoBaHue) (OaTta)

depepanbHoe rocygapcTBeHHOe GoaXKeTHoe obpa3oBaTenbHOe yupexaeHue
BbICLLUEro o6pa3oBaHus
OmMcKui rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadbeapa MNprponoobycTpoiicTBa, BOAOMNONb30BAHMS M OXpaHbl BOOHbLIX PECYPCOB

3K3AMEHALMOHHbIWA BUNET Ne 11
no gucumnnutHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHune nogrotosku - 20.03.02 MprnpoaoobycTpoNCcTBO M BOAOMNONb30BAHNE)

1. OcHoBHble onpeaeneHust. JInHus Toka, Tpybka Toka, anemMeHTapHas CTpyWKa, afieMeHTapHbI pacxos.

Pacxoa uenoro noToka.

PacueT cnoxHoro TpybonpoBoaa (rmpusecmu npumeps! U nopsi0ok pacyema).

3. Bapaua. lNo cudoHy anameTtpom d = 100 mm, annHa kotoporo L = 20 m n A=0,02, Boga B konu4dectBe Q =
10 n/c nepenuBaeTca U3 pesepyapa A B pesepsyap b. CndoH nveet gsa nosopoTa ¢ KO3pDULMEHTOM
conpotumenenus (;=1,1. Onpegenutb pasHoCcTb rOpM3oHTOB Boabl H B pesepByapax A n b.
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3aBegyoLmii kadpeapom
YmeepxdeH Ha 3acedaHuu kaghedpbi , npomokos Ne_

(HanmeHoBaHue) (Oata)

®depnepanbHoOe rocyaapcTBeHHOe OroaXeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLLUEero o6pa3oBaHuA
Omckui rocypapcTBeHHbIN arpapHbin yHuBepcutet um. N.A. CtonbinuHa
Kadbeapa NprpogoobycTpoicTsa, BOAOMONb30BaHMSA U OXpaHbl BOOHbIX PeCcypcoB

3K3AMEHALUWOHHbINA BUNET Ne 12
no gucumnnuxe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MpnpogoobyCTPONCTBO M BOAOMNOB30BaHME)

1. Bugbl aBmxeHns. PexunMbl 4BUXEHUS XXULOKOCTH.
2. VcteueHue xungkoctn us Hacagkos npy H=const. Hanuwume pac4yemHsbie ¢hopmyrnbl U pacuwiughpytime

8€JIUYUH 8x005iLUUE 8 YPaBHEHUS
3. 3apava. OnpegenuTb pacxon B BOAONPOBOAHOM Tpybe, ecnu cpefHss ckopocTb V=1,2 M\c, a guameTp
Tpy6bl D=100MM.

3aBegytoLmii kadpegpom

YmeepxdeH Ha 3acedaHuu Kaghedpbi , npomokorn Ne




(HanmeHoBaHue) (OaTta)

®depnepanbHOe rocyaapcTBeHHOe GoagXeTHOe obpa3oBaTenbHOe yupexaeHue
BbiCLlero o6pasoBaHus
OmMcKkuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. IN.A. CtonbinuHa
Kadpeppa NpuponoobycTporicTBa, BOAOMOML30BaHMSA U OXpaHbl BOOHbIX PECYPCOB

3K3AMEHALIMOHHbINA BUNET Ne 13
no avcumnnuHe «FmapaBnuka»
(cneumaneHocTb/HanpasneHune nogrotosku - 20.03.02 MprpoaoobycTponcTBO M BOAOMNOMNB30BaHME)

1. Buabl aBmxeHus. Pexnmbl ABUXEHUS XKUOKOCTU.

2. WcteueHue xugkoctn u3 Hacagkos npu H=const. Hanuwume pac4yemHsie ¢popmyrnbi u pacuwiughpylime
8€/IUYUH 8X005iU4Ue 8 ypasHeHUs

3. 3apava. OnpegenuTb pacxon B BoAONPOBOAHOW Tpybe, ecrnu cpeaHsis ckopoctb V=1,2 M\c, a guameTp
Tpybbl D=100MM.

3aBseaytoLwmn kadeapon

Ymeepxx0eH Ha 3acedaHuu Kaghedpsbi , npomokon Ne
(HammeHoBaHwne) (data)

PepepanbHoOe rocygapcTBeHHOe GlogXeTHOe obpa3oBaTenbHOe yupexaeHue
Bbicllero o6pasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadeppa NpupoaoobycTtporictsa, BOAONONb30BaHUSA U OXPaHbl BOAHbIX PECYPCOB

3K3AMEHALMOHHbIWA BUNET Ne 14
no aucumnnuHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHune nogrotosku - 20.03.02 MprpogoobycTponcTBO U BOAOMNONB30BaHNE)

1. YpasHeHve BepHynnu ons anemeHTapHon CTPYNKN naeansHomn xxuakoctn. MiHtepnpetauns ypaBHeHUs!
BepHynnu onsa yctaHoBmBLLErocs ABwxeHus. Hanuwume pacyemHble ¢popmyribl U pacwiugpylime
8e/IU4UH 8X005UjUe 8 ypasHeHUs.

2. ToHaTre o XungkocTn (peanbHas U naeanbHas).

3. 3apava. OnpegenuTb guameTtp TpybonpoBoaa, No Kotopomy npoTekaet 200 m® Bogbl 3a 1 yac co
cpegHen ckopocTbio 1,5 m\c.

3aBsegytoLwmn kadeapon

YmeepxdeH Ha 3acedaHuu kaghedpbi , npomokon Ne
(HanmeHoBaHwne) (data)

®depepanbHoOe rocygapcTBeHHoOe OroaXeTHOe obpa3oBaTeribHOe yupexaeHue
BbiCLLUEero o6pa3oBaHuA
OmcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcutet um. MN.A. CTonbinnHa
Kadpeppa MNpuponoobycTporicTBa, BOAOMONL30BaHMSA U OXpaHbl BOOHBIX PECYPCOB

3K3AMEHALMOHHbIW BUNET Ne 15
no gucumnnuxe «FmapaBnuka»
(cneumanbHoOCTb/HanpaeneHne nogrotosku - 20.03.02 MprnpogooOycTpoNCcTBO M BOAOMNONB30BAHNE)

1. YpaBHeHue bepHynnu ons notoka peanbHOM XUAKOCTU NPY MAaBHO N3MEHSIIOLLEMCS OABWKEHUN U OIS
3aNeMeHTapHOW CTPYWMKU MaeanbHOW XNOKOCTH.
Hanuwume pac4yemHbie ¢hopmyribi U pacwiughpylime eeiuduH 8xo0sujue 8 ypagHeHUsl.

2. lyTeBble U MECTHbIE COMPOTUBIEHUS, pacyeTHble (POPMYIbI.
Hanuwume noHsmue, pacyemHbie ¢hopmMyribi U pacuiughpylime 8esiUYUH 8x005LWUE 8 YPABHEHUS.



3. Bagava. Onpepgenutb yncno PeriHonbaca B Tpybe auametpom D=200 mm npu cpeaHen ckopoctn V=0,9
M\c 1 TemnepaType Boabl t=4 °C.

3aBepytoLmii kacdpeapom

YmeepxxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne
(HammeHoBaHwKe) (data)

®depepanbHoe rocygapcTBeHHoe GroaXeTHoe obpa3oBaTeribHOe yupexaeHue
BbiCLIero obpasoBaHus
OmMcKuiM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. IN.A. CtonbinnHa
Kadpenpa Npupogoobyctponctaa, BOAONONb30BaHMS U OXpaHbl BOOHbIX PECYPCOB

3K3AMEHALMOHHbIW BUNET Ne 16
no gucumnnutHe «FmapaBnuka»
(cneuunaneHocTb/HanpasneHune nogrotosku - 20.03.02 MpupogoobycTpPoCTBO 1 BOAOMONb30BaHMNE)

1. WcTeueHne XnakocTen 3 Hacagok npy NOCTOSSHHOM Harope.
Hanuwume pacyemHsie ¢chopmyribl u pacwughpylime 8enuyuH 8xo0suue 8 ypasHeHusi, npusedume

fpuMepbI UCMOb308aHUsT HACa0OK.

2. Bupgbl oBvkeHus xxuakoctn. OnemeHTsl notoka (R, o, y, ). Pacxog uenoro notoka, cpeaHsasi CKOpOCTb.
Hanuwume pacyemHbie ¢hopmyribi u pacwiughpyltime eenuduH 8xo0siuiue 8 ypagHeHUsl.

3. 3apgava. OnpenennTb pexum OBMXeHUs Boabl B Tpybe anameTpom D=100 MM npu cpeaHer CKopocTu
V=2 m\c 1 Temnepartype Boabl t=10 °c.

3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpbl , npomokon Ne
(HammeHoBaHwne) (data)

®depepanbHoOe rocygapcTBeHHOE OOAXKeTHoe obpa3oBaTernibHOe yupexaeHue
BbiCLLUEro ob6pa3oBaHuA
Omckui rocypapcTBeHHbIN arpapHbin yHuBepcutet um. N.A. CtonbinuHa
Kadepnpa NprpoaoobycTtporictsa, BOAONONb30BaHUSA U OXPaHbl BOAHbIX PECYPCOB

3K3AMEHALIMOHHbIW BUNET Ne 17
no gucumnnude «FmapaBnuka»
(cneumnanbHocTb/HanpasneHune nogrotosku - 20.03.02 MprpoaoobyCcTPONCTBO M BOAOMNOMB30BaHME)

1. Bugpl aBmxeHus xuagkoctn. dnemeHTtbl notoka (R, o, x, Q, V). Pacxoa uenoro notoka, cpeaHas
CKOpOCTb. Hanuwume pacyemHble ¢hopMyribl U pacuiugpyltime genuyuH exodsujue 8 ¢hopmMyribi.

2. Pacuyet cudpoHa (npusecmu ripumepsbl U nopssdok pacyema).

3. Bagava. OnpenenuTb cuny AaBreHus BOAbl HA GOKOBYH CTEHKY M [HO BEPTUKAIbHOIO LMMMHAPUYECKOrO
pesepByapa BMECTUMOCTbLIO 60m° npu 3anosIHEHMUM €ro Ha BbICOTY 3 M.

3aBeaytoLmii kapeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne
(HanmeHoBaHue) (Oata)

®PepepanbHoe rocyaapcTBeHHoe 6roaXeTHoe obpa3oBaTernibHOe yupexaeHue
BbiCLUero obpasoBaHus
OmMcKuM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinuHa
Kadpeppa Npupoaoobyctporctasa, BOAOMNOMNb30BaHMSA U OXpaHbl BOOHbIX PECYPCOB



3K3AMEHALIMOHHbIWA BUNET Ne 18
no gucumnnuxHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MprnpoaoobyCTPONCTBO M BOAOMNOSb30BAHME)

1. MecTHble noTepu Hanopa (NPUBECTU HECKONBbKO NPUMEpPOB).

2. WNcTtedeHne 13 manoro 1 manoro 3aTONSIEHHOro OTBEPCTMS B TOHKOW CTEHKe B aTMocdepy npu
NOCTOSAHHOM Harnope.

3. Bapauva. MNpsamoyronbHbLIN OTKPbITHIA pe3epByap C pasmepamu gHa 2x4m npegHasHayeHa ang xpaHeHus
40m° Bogp!. OnpepgenuTb cunbl AaBneHus Ha 6GOKOBbIE CTEHKU pe3epByapa.

3aBeaytoLumii kacpeapom

YmeepxdeH Ha 3acedaHuu kaghedpbl , npomokos Ne
(HanmeHoBaHue) (OaTta)

depepanbHoOe rocygapcTBeHHOe GrogXKeTHOoe obpa3oBaTenibHOe yupexaeHue
BbICLLUEro o6pa3oBaHus
OMCKuM rocyaapcTBeHHbIN arpapHbin yHuBepcuteT uM. MN.A. CtonbinnHa
Kadbeapa MNprponoobycTpoiicTBa, BOAOMNONL30BAHMS M OXpaHbl BOOHbLIX PECYPCOB

3K3AMEHALMOHHbIW BUNET Ne 19
no gucumnnuHe «FmapaBnuka»
(cneuunaneHocTb/HanpasneHne nogrotoku - 20.03.02 MpupogoobyCcTpPoCTBO 1 BOAOMONb30BaHMNE)

1. NcTteyeHune M3 Hacagok. BHeWHUN umnnuHgpuyecknin Hacagok. Buabl Hacagok.

2. lMocnepoBaTtensHoe 1 NapannenbHoe coeanHeHne TpybonpoBoaoB. Hanuwwnte pacyeTHble hopMyrnbl U
paclmndpynTe BENUYMH BXOASALLME B YPABHEHUS.

3. 3apava. OnpegenuTb pacxog Bogpl B Tpybe D;=25mm, ecnvu gameTp LUNIMHOPUYECKON BCTaBKM
Bogomepa BeHTypu D,=16MM, pa3HOCTb HaNopoB B 60MbLLIOM 1 ManoM ceveHnax Ahp,=0,5 M un

KoadhpuumeHT conpoTnBneHus koHdysopa ¢ = 0,08.

3aBeaytowmn kadeapon
YmeepxdeH Ha 3acedaHuu kaghedpbi , npomokosn Ne_
(HanmeHoBaHwne) (data)

®depepanbHoe rocygapcTBeHHoOe OroaXeTHOe obpa3oBaTeribHOe yupexaeHue
BbiCLLUEero o6pasoBaHuA
OmcKkuiM rocyaapcTBeHHbIN arpapHbin yHuBepcutet um. MN.A. CTonbinnHa
Kadpeppa MNpuponoobycTporicTBa, BOAOMONL30BaHMSA U OXpaHbl BOOHBIX PECYPCOB

3K3AMEHALIMOHHbIW BUNET Ne 20
no gucumnnuHe «fmapaesnuka»
(cneumanbHoCTb/HanpaeneHne noarotoku - 20.03.02 MprnpogooOycTponCcTBO M BOOMNONB30BaHNE)

1. VicteyeHune yepes kopoTkue TpyGhbl (pacckasaTtb Ha NpUMepe pacyeTa BcacbhlBaloLEen NMHUKM Hacoca).
2. MNoHsTMe o rMapocTaTMYeckoM AaBrieHun 1 ero ceoicTeax. OCHOBHOE ypaBHEHUe rMapoCTaThKK.



3. Bapava. lNepenag yposHen o cyxenus (D;=0,1m) n B y3kon ropriosuHe (D,=0,05m) B TpyGe Kpyrnoro
ceyeHuns, B KOTOpoW ycTaHoBrneH sogomep BeHTypu, coctasnseT Ah,=0,6 M. YckopeHue cso6oaHoro
nageHus g=10M/cz, yucno n=3,14. MNotepsamun Hanopa npeHebpeyb, a ABMXEHNE XMOKOCTU CUNTATb
ycTaHoBuBLLeMcHa. Onpeaenntb pacxof XuakocTy B Tpybe ....n/c.
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3aBeaytoLmii kacdpeapom
Ymeepx0eH Ha 3acedaHuu Kageopbi, , npomokon Ne____
(HaumeHoBaHwe) (Oata)

depepanbHoe rocygapcTBeHHOe GloaKeTHoe obpa3oBaTenbHOe yupexaeHue
BbICLLUero obpasoBaHus
OmcKkuM rocypapcTBeHHbIN arpapHbii yHuBepcutet um. N.A. CtonbinuHa
Kadbeapa MNprponoobycTpoiicTBa, BOAONONb30BaHMS U OXpaHbl BOAHLIX PECYPCOB

3K3AMEHALMOHHbIW BUNET Ne 21
no aucumnnuHe «FfmgpaBnuka»
(cneuunaneHocTb/HanpasneHune nogrotoku - 20.03.02 MpupogoobycTpoCcTBO 1 BOAOMONb30BaHME)

MpocTon TpybonpoBoA. ANVHHEIN 1 KOPOTKMIA TpybonpoBoAd. Pac4eTHble hopmynbl.

VcTeueHne xngkocTv Npu nepeMeHHoOM Hanope (onpegeneHme BpeMeHN ONOPOXHEHMS).

Bapava. OnpepgenuTb pacxog Boabl Q B cndoHe, ecnn ero guametp d=100mm; gnvHa L=20 M; pasHoCTb
YPOBHel BoAbl B pe3epByapax H=1,5 m; Tpyba ctanbHasi HoBasl. Bxog B TpyOy 3awimiieH ceTkon Ceerka=H.
CwndoH umeeT aBa noBopoTa ¢ koadpduumeHTom conpoTnsneHmns (;=1,19. KoacddpuumneHt
conpoTueneHus Tpybonposoaa paseH A=0,02.

wnN e

3aBegytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu Kaghedpbi , npomokon Ne_
®depepanbHoe rocygapcTBeHHoOe OroaXeTHOe obpa3oBaTeribHOe yupexaeHue
BbiCLLUero o6pasoBaHuA
OMCKuIM rocyaapCcTBeHHbIN arpapHbin yHuBepcuteT um. MN.A. CtonbinnHa
Kacpenpa NpupogoobycTpoiicTBa, BOAOMONL30BaHMSA U OXpaHbl BOOHBIX PECYPCOB



3K3AMEHALWOHHbINA BUNET Ne 22
no gucumnnuxHe «FmapaBnuka»
(cneumanbHocTb/HanpaeneHne nogrotosku - 20.03.02 MprnpoaoobyCTPONCTBO M BOAOMNOSb30BAHME)

1. Mmppasnuyecku yaap B Tpybax. PacueTHble hopmynbl. Hanuwume pacyemHsie ¢hopmyribi U
pacwughpylime gefiuqduH 8xo05UU€e 8 ypagHeHUS.

2. TnppaBnunyeckun pacyet TpybonpoBoaa npu napannensHOM coeauHeHnn Tpyb pasnuyHoro gnameTpa.

3. Bapgava. Tpybonposog anuHon L=30 M, anametpom d=100mm, obGecneyvnBaeT pacxon XUAOKOCTM U3
BEPXHErO B HYWXHUI pe3epByap Npy pasHOCTU YpoBHeW B HUX H=4m. KoadpdurumeHT TpeHmsa paseH
2=0,02, yckopeHne cBoOOAHOro nageHus g=1OM/02, n=3,14. lNoTepsiMM Ha NOBOpPOTA 1 BXOAOM B TPYOy
npeHebpeyb. OnpegennTb pacxon XMAKOCTM B Tpybe B ... n/c. [puBeaeHHbIN Ha cxeme Tpybonposoa
HasblBaeTcs ....... .

3aBeaytoLmii kacdpeapom

YmeepxdeH Ha 3acedaHuu kaghedpb! , npomokon Ne

NMIMAHOBAA NMPOLIEOQYPA
npoBeAeHUsi 3K3aMeHa

OK3aMeH npuHMMaeTca npenogaBaTenaMu, YMTAOLWUMKM NEKUMM No AaHHOW AUCLMNIIMHE. 3K3aMmeH
npvHUMaeTcss no 6Gunetam B 4acbl M ayautopun, MNpPefycCMOTpeHHble pacnucaHvem. Kaxabin ounet
COLEpPXUT ABa TEOpPEeTUYECKMX BOMpoca U OAWMH NPakTUYECKMIA BOMPOC, B KOTOPOM OMpeaenieHo 3agaHve u
UCXOAHblE AaHHble ONs ero pelleHus. Jk3amMeH NpoBOAMTCS B NOCMeHHon dopme. lMocne noscHeHust
npenogaesatens O Mopsdke cgayn ak3ameHa obyyallimMecs MnoodYepedHO 3axogdT B ayauTopuio,
NpeacTaBnsalT npenogaBaTento 3a4eTHble KHWKKKW, GepyT OuneT v [oknagbiBaloT MpenofaBaTteniio ero
Homep. [MpenogaBartenb YTOYHSIET, HET NN HESCHOCTEW MO COAEPXaHUK BOMPOCOB OuneTtoB, U Adaet
paspeLleHne Ha NoAroTOBKY K OTBETY C yKazaHMeM Cpoka noarotoBku (60 MuH.).

B xoge 9k3amMeHa CTygeHTbl MOryT WUCMNOMb30BaTb MPU  pelieHnn npakTU4eckux 3agad no
COOTBETCTBYIOLLEN TeMe TOMbKO NuTepaTtypy, OMpeAerieHHYl0 B NepevyHe HOPMAaTUBHBIX M CNpPaBOYHbIX
MaTepuanoB, pa3peLleHHbIX K UCMONb30BaHWIO Ha ak3ameHe. [1ns BbiABNeHNS rmyOouHbl 1 NPOYHOCTM 3HaHWUN
CTyAeHTa npenofjasaTterb, BbICMyLWaB OTBETbl HA BOMPOCHI, MOXET 3adaTb AOMNOMHMTENbHbIE BOMPOCHI NO
Temam, NpeaycMoTpeHHbIMK yyebHon nporpammon. ObLuas oueHka CTyaeHTy obbaBnsieTca cpasy xe nocne
OoTBEeTa Ha TeopeTUYeCcKne BOMPOCH! 1 NMPOBEPKM MPaBUIbHOCTU peLLeHns 3adauu.

HopmatuBHas 6a3a npoBeneHus
NPOMEXKYTOYHOW aTTecTaumm oby4arLmnXCcs No pe3ynbTaTaM U3y4yeHus QUCLMIIINHDI;

1) pevictByowlee «lonoxeHWe O TEKYLIEM KOHTpPOSie YCNEeBAEMOCTU, MPOMEXYTOYHOW aTtTecTauum
oby4yarowmxca no nporpaMmamM BbiCliero obpasoBaHuMs — MporpaMmam ©OakanaepuaTa, nporpaMmmam
crneunanuTeTa, NporpaMMamM marucTpaTtypbl U cpegHero npodeccmnoHansHoro obpasoBaHusa B ProOyY BO
Owmckun FAY»

OCHOBHbIe XapakKTepucTukun
HpOMe)KyTO‘-IHOﬁ aTrectTauumum 06yqa+ou.mxc;| no uToram nm3yv4eHumsa guCUUNIIUHLI

Uenb YCTaHOBIIEHNE YPOBHSI AOCTUXEHMUS KaXabIM oby4datoLmmMmes Lenem
NPOMEXYTOYHOW aTTecTaLum - 00y4YeHus No AaHHOW OUCLMMIIVHE
®dopma

P Ok3ameH

npOMe)KYTO‘-IHOFI aTTecTauum -

1) NoAroToBKa K 9K3aMeHY M caaya ak3aMeHa OCYLLECTBSETCS 3a
CYET y4yebHOro BpemeHu (TPYAOEMKOCTHU), OTBEAEHHOIO Ha
MecTto 3k3ameHa 9K3aMEeHaLMOHHYI0 Ceccuio Ans 06y4aroLwmnxcs, CPOKU KOTOPOM
B rpadmke y4yeGHOro npouecca: yCTaHaBMMBaKTCA NPMKA30M N0 YHUBEPCUTETY

2) paTa NpoBefeHUst 3k3aMeHa onpenensieTcs rpadmkom caoaym
9K3aMEHOB, YTBEPXAAaeMbIM MPUKa3oM pekTopa




Popma 3K3aMeHa - lucbMmeHHbIlU

BpeMH npoBeneHus 3K3amMmeHa BpeMﬂ N MeCTO nNpoBeaeHnA 3K3aMeHa onpegendeTcd Fpad)MKOM
cAayun 3K3aMeEHOB, yTBepXXgaeMbiM OEKaHOM cpaKyaneTa

LUKANA U KPUTEPUN OLLEHUBAHUA

Pe3yanaTb| 9K3aMeHa onpeanendrT OueHKaMn «OTJIMYHO», «XOpoLwo», «ydoBJIETBOPUTESIbHOY,
«HEeyOoBIIETBOPUTESIbBHO» U 06BbABNAIOT B AEHb 9K3amMeHa.

OueHKy «omJIu4HO» BbICTaBNAT oby4aroLemycs, rnyboKko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUI 1
npakTudeckun martepvan aucumnnuHel. OTBET AOMKeH ObiTb NOrMYHbIM, rpamMoTHbIM. OBGyvarolemycs
HeobxooMMO  MokasaTb 3HaHME He TOMbKO OCHOBHOIO, HO M AOMOMHUTENbLHOro Matepuana, 6bICTpo
OpVMEHTUPOBATbLCS, OTBEYas Ha JOMONHUTENbHbIE Bonpockl. OGy4vatowmincs 4omkeH cBOGOAHO CnpaBnaTbCS
C NOCTaBIIEHHbIMUN 3a4a4amMu, NPaBUNIbHO OOOCHOBBLIBATb NPUHATBIE PELLEHMS.

OueHKy «xopowo» 3aclnyxuBaeT oOy4yaloLlMics, TBEPAO 3HAKWMIA NPOrpaMMHbIA  MaTepuan
AMCUMMNMMHBLI, TPaMOTHO M MO CylecTBy u3narawowuin ero. He crneayet pgonyckaTb CyLLECTBEHHbIX
HEeTOYHOCTEN MpW OTBEeTax Ha BOMPOCLI, HEOGXOAMMO MPaBUbLHO MPUMEHSATb TEOPETUYECKME MONOXEHUS
Npu peLleHnn NpakTUYeCKUX 3aaad, BnaaeTb onpeaeneHHbIMU HaBblkamy U NpUeMamim UX BbIMOSHEHWS.

OueHky «ydoesiemeopumesibHO» MoNy4aeT o6y4YalolMincs, KOTOpbI WMeeT 3HaHWs TONbKo
OCHOBHOIO Martepuana, HO He YCBOWI ero AeTanu, UCMbITLIBAaeT 3aTPYAHEHNU NPU PeLLeHU NPaKkTUYEeCcKnX
3agad. B oTBeTax Ha nocraeneHHbIe BOMPOChI 06y4aloLLMMCs A0MYLLUeHbl HETOYHOCTM, AaHbl HEAOCTAaTOYHO
npaBubHblE (POPMYIIMPOBKU, HapyLLeHa NocneaoBaTeslbHOCTb B M3MOXEHWM NPporpamMMHOro MaTepuana.

OueHKa «HeyAOBNeTBOPUTENIbHO» TOBOPUT O TOM, YTO OOydvaloLlMACs He 3HaeT 3HauMTenbHON
YyacTM MaTepvana no AUCUWNIMHE, OOMNycKaeT CYLECTBEeHHble OWWGKM B OTBETAX, HE MOXET PEeLIUTb
npakTUYeckue 3agadu Unu peLlaeT Ux ¢ 3aTpyaHEHUSIMM.

4. OUEHO4YHbIE CPEACTBA
chOopMUPOBAHHOCTU KOMMETEHLIMN
4.1. OlK-1CnocobeH y4acTBOBaTb B OCYLLECTBMEHUN TEXHOMOrMYECKUX MPOLECCOB MO WHXEHEPHbIM
M3bICKAHMAM,  MPOEKTMPOBAaHWIO,  CTPOUTENbCTBY,  9KCMAyaTauum W PEKOHCTPYKUUW  OBBHEKTOB
npmMpoaoobyCcTponcTBa U BOAOMNOMNb30BaHNS;

NO-lonk12 WCMNONb3yeT CMAPaBOYHY WM HOPMATUBHO-TEXHUYECKYIO OOKYMEHTaUWIO C Lenbk aHanusa
COBPEMEHHbBIX NMPOEKTHbIX PELLEHUI B 06nacTy NpMpogoobyCcTpocTBa U BOAONONb30BaHNSA

Tun 3apaHui: BbIOOP OAHOrO BapuaHTa NMPaBUIIBHONO OTBeTa U3 HECKOJNIbKMX NpeanioXeHHbIX /
BbIGOP HECKOMbKUX NPaBUMbHbIX BapMaHTOB U3 NpeAnoXeHHbIX BapuaHTOB OTBETOB
MepeyeHb 3a4aHWi C NPaBUMNbHLIMKU OTBETAMU

1. A6conioTHoe faBneHne B obLieM criyyae MOXHO ONpeaenuTb Kak
YKAXWUTE BEPHbI BAPUAHT OTBETA

CyMMY 136bITOYHOrO 1 BECOBOIO AaBIIEHUN

CyMMY BECOBOIO 1 U30bITOYHOrO OaBNEHUN

CyMma n3BbITOYHOIO N aTMOCEPHOro AaBneHnn +
pa3HOCTb abCONMKTHOIO N U3BBLITOYHOIO AaBNEHUN

2. EavHMuamMu namepeHus NSIOTHOCTU ABNAIOTCA ..
YKAXXUTE BEPHbI BAPUAHT OTBETA

Cr/kr

Him®

kr/im® +

kr/c?

3. B «MmapaBnuke» NpUMEHSIIOTCA ... BUAbI UCCRefoBaHUS.
YKAXWUTE BEPHbIA BAPUAHT OTBETA



aHannTn4yeckne n aKkcnepumMeHTarbHble

TOJ1bKO aHannTn4yeckmne

TOJIbKO 3KCNepMeHTarnbHble

aHanuTmnyeckune, sKkcnepuMeHTanbHble U pag apyrmx +

4. CundpoH oTnU4aeTcs OT APYrUX NPOCTbLIX TPYGONPOBOAOB, TEM YTO ...
YKAXWTE BEPHbIA BAPUAHT OTBETA

4yacTb pr6bl pacnonaraeTcd Bbille YPOBHA XNUOKOCTU B NTaKOLWEeM cocyae +
BCs Tpyba pacnonoxeHa HKe YPOBHS XNOKOCTU B NUTAIOLLEM COCYae

Bcs Tpyba pacnonaraeTcs Bbllle YPOBHS XXUAKOCTM B NUTatOLWEeM cocyae

BO Bcel Tpybe aaBneHue Bbille atMOCcepHOro

5. Mpu Re <2300 pexxum OBMXKEHUSA KNOKOCTU
YKAXXUTE BEPHbIA BAPUAHT OTBETA

KaBUTaALMOHHbIN
TypOyneHTHbIN
nepexoaHbi
naMvHapHbIn +

6. MMpu Re > 4000 pexxum aBMXKEHUA XUOKOCTU
YKAXXUTE BEPHbIA BAPUAHT OTBETA

namMmuHapHbIn
nepexoaHbi
TYpOYNeHTHbIN +
KaBUTaAHLMOHHbIN

7. YpaBHeHMe paBHOMEPHOro ABMXEHUA XXUOKOCTU B OTKprT?M pycne umeet BUA ..., rae Q -1gacxo.q
NnoToKa, M3/c; W - nnowaab XMBOro cevyeHuss nortoka, M“; C -koacdbcpuument Llesun, m '°; R -
rmapaBnuyecKUi paguyc, M; i - yKIoH gHa.

YKAXWUTE BEPHbIA BAPUAHT OTBETA

Q=CaoRi +
Q= wJ/CRi
Q=CaivR
Q=CRVaoi

8. YpaBHeHue BepHynnu Ans ABYyX Pa3nuyHbIX CEYEHNIA MOTOKa AaeT B3aUMOCBA3b MeXAay
YKAXWUTE BEPHbIN BAPUAHT OTBETA

JaBreHneMm, pacxogoM N CKOPOCTbIO
CKOPOCTbIO, AaBnieHmemM n koadpgpuumeHtom Kopronuca
JaBrieHMeM, CKOPOCTbIO U FeOMeTPUYECKON BbICOTON +
reomMeTpnYEeCKon BbICOTOM, CKOPOCTBIO, PACX040M

9. EavHMUamMu namepeHusi NNIOTHOCTU SABMSIOTCS ...
YKAXWUTE BEPHbIA BAPUAHT OTBETA
Crt/kr

Him®

kr/im® +



kr/c?

10. . KoadhcpmumeHT pacxoga manoro oTBepCcTusi paBeH ...
YKAXWTE BEPHbIW BAPUAHT OTBETA

0,82

0,9

0,62 +
1,0

Twn 3agaHun: yCTaHOBJIeHUe npanmbHoﬁ nocrneaoBaTesibHOCTU B nNpeasnoXeHHbIX BapuaHTax
oTtBeTOB / yCTaHOBJ1€EHMe COOTBeTCTBUA MeXxAay JfieMeHTaMm B nNpeanoXXeHHbIX BapuaHTax oTBeToB
I'Iepequb 3aJaHun ¢ npaBuiibHbIMX OTBETAMU

1. MecTHble rmapaBninyeckKkume conpoTuBiieHUA Ha cxemMe

YCTAHOBJIEHVE MPABWUTbHOW MOCNELOBATE/IBHOCTW B MPEOJIOXEHHBLIX BAPUAHTAX
OTBETOB MECTHbIX COMPATUBNEHNA C COOTBETCTBYIOLEN UM Libi®PAMMU

i

1 - 3agBMKKa

2 —nndpdpysop
3 — TPOVHUK
4— nosopoT

2. MecTHbIe ruapaBnuyeckue conpoTMBreHnsA

YKAXUTE COOTBETCTBUE ANA KAXAOIO 3NEMEHTA MECHOIO COMPATUBIIEHNA C EFTO
HA3BAHVEM

MoBopoT Ha 90°

TponHuk




KpecTtoBuHa

BeHTunb

3. 3anopHas apmaTtypa

YKAXXUTE COOTBETCTBWE ANA KAXOOIO 3NTIEMEHTA 3ANOPHOW APMATYPbI C EFO
HA3BAHWEM

BeHTUNb

3agBuKKa

OuckoBbI 3aTBOpP

LapoBow kpaH

4. TepMuH 1 ero onpeferieHUs B rmapasnuke

YKAXKUTE COOTBETCTBME TEPMWHA C EIFO OMPEOENEHVMEM B COOTBETCTBUMN C TOCTOM




Harop

[asneHue BoAabl, Bbipaxkaemoe BbICOTON BOLASHOIO
cTtonba Hag paccMaTpuBaeMbIM YPOBHEM.

cpeaHAd CKOPOCTb TeYEHUA XNOKOCTU

YcrnoBHas CKOpPOCTb, paBHaA OTHOLWIEHUIO pacxoaa
K njiowann >XnBoro ce4eHus.

pacxof XUakocTu

OGbeM XUOKOCTU, NpoTEKatoLLEel Yepes Xnsoe
ceyeHue NoToka B eAUHULY BPEMEHM.

noTepsi (Hanopa Ha TpeHue) No AnvHe

CHwxeHne NomnHoro Harnopa Ha onpegeneHHomn
AnvHe BodoToka, obycrnoBneHHoe paboTon cun
TpeHna Ha BHELUHeNn rpaHuLIe NOTOKa.

5. Hacapgku

YKAXKUTE COOTBETCTBUME HACALKA C EF'O HA3SBAHVMEM

<

Linnnnapuyecknin Hacagok

KoHunyecku cxopsilmecs Hacagok

KoHuueckun pacxogsawmiica Hacaaok

KoHonpanbHbI Hacagok

Twvn 3agaHni: OTKPLITOro TMNa (CamMoCToATENbHbIN BBOA, 00y4aloLWMMCA NpPaBUIILHOIO OTBeTa B
BuAe TEPMUHA, KpaTKoOro onpegeneHus, uncgppoBoro 3HauvyeHus) / MpakTUKO-opueHTUpOBaHHbIe

3apaHunA (Kerchbl)

I'Iepequb 3agaHuin c npaBuibHbIMXA OTBETAMMU

1. Macca XngkocTtun, 3aKknioyeHHas B egmHmLe obbema, Ha3biBaeTcs

XMNOKOCTU

OTBET 3AIMMIIUTE CTPOYHBIMU BYKBAMU B ®OPME CYIIECTBUTEJIBHOI'O B

NMMEHUTEJIbBHOM ITAIEKE

OTBeT: NNOTHOCTb

2. Bec xuakoctn B eauHuue obbema HasbiBaeTcs XNOKOCTHU




OTBET 3AIINMIINUTE CTPOYHBIMU BYKBAMU B ®OPME CYILECTBUTEJIBHOI'O 1
I[MTPUJTAT'ATEJIBHOI'O B UMEHUTEJIbBHOM ITAAEKE

OTBeT: yaenbHbIN Bec
3. CBOWCTBO XMOKOCTU WU3MEHATL CBOM o0O0beM noa [AdenucTBUeM [OaBneHus
HasblBaeTcd KNOKOCTU

OTBET 3AIIMIOUTE CTPOYHBIMU bYKBAMU B ®OPME CYILECTBUTEJIbHOI'O B
NMEHUTEJIBHOM ITAAEXXE

OTBeT: CKMMaeMocCTb
4. YacTb nepvMeTpa XMBOFO CEYEHUsl, OrpaHUYeHHasi TBepabiMUM CTEeHKamu,
HasblBaeTCs

OTBET 3AMMWUTE CTPOYHbIMW BYKBAMW B ®OPME CYWECTBUTEJIBHOIO W
MPUNATATENBHOIO B UMEHUTEIIbHOM NAOEXE

OTBET: CMOYEHHbIN NEpUMETP

5. Mnowagb nornepe4vyHoro ce4veHuna TroToKa, nMnepneHankyndapHada HanpaBleHUo
OBMXEHUNA Ha3biBaeTCA

OTBET 3AMMWWNTE CTPOYHbLIMWN BYKBAMW B ®OPME CYLWECTBUTEJIBHOIO W
MPUNTAFATENIBHOIO B UMEHUTEJIBHOM MAQEXE

OTBeT: XMBoe cevyeHne

4.2.MK-1
CnocobeH k opraHnsauumn paboT no aKcnnyataumm cucteMm NpupoaoobycTponcTaa

|/|,D,-1|-|K_1’2 PeanmsyeT MeponpuaTna  no  pauguoHaribHOMY UCMNOJNIb3OBaHUKO BOAHbIX pPeCypCoB Ha
MEeNMMOopPaTUBHbLIX CUCTEMaX

Tun 3apaHvii: BbIOOP OAHOro BapuaHTa NPaBUNIbLHOIO OTBETa U3 HECKONbKMX MpeanoXeHHbIx /
BblIGOP HECKOJIbKUX NPaBUNbHbIX BapUMaHTOB U3 NpeanoXeHHbIX BapMaHTOB OTBETOB
MepedeHb 3agaHnin ¢ NpaBUIbHBIMY OTBETaAMMU
1. [MaBneHue onpepensieTcs
YKAXWUTE BEPHbI BAPUAHT OTBETA

OTHOLLEHMEM CUTbl, AENCTBYIOLLIEN HA XXMAKOCTb K Nrowaan Bo3gencTems +
Npoun3BeaeHNEM CUrbl, AENCTBYIOLLEN Ha XUOKOCTb, Ha NnoLwaib BO3AEeNCTBUSA
OTHOLLEHMEM NNOoLWaan BO3AENCTBUSA K 3HAYEHUIO CUMbl, AENCTBYIOLLIEN HA XUOKOCTb
OTHOLLEHMEM Pa3HOCTU AENCTBYIOLLNX YCUIUMI K NAoLWaan BO3gencTBums

2. mppocrtatuyeckoe aaBneHue
YKAXXWTE BEPHbI BAPUAHT OTBETA

BCeraa HanpasrieHo Mo BHYTPEHHeN HopManu K nrollaake, Ha KoTOpylo OHO AeicTByeT +
BCeraa HanpaseHo Mo BHELIHeN HopMasu K nnoLagke, Ha KOTOpYH OHO AeNCTBYeT
BCeraa HanpaBsneHo Mo kacaTenbHOM K NNowaake, Ha KOTOpYyIo OHO AencTeyeT

BCerga HanpasfeHo B CTOPOHY CBOBOAHOMN NOBEPXHOCTU XUAKOCTU

3. "HaBneHwue, NpuUNoXeHHOe K BHELLHEN NOBEPXHOCTU XKUAKOCTU, NepeAaeTcA BCeM TOUYKaM
3TOM XUAKOCTU NO BCEM HanpaBreHUsiM OAMHAKOBO" — 3TO 3aKOH
YKAXXUTE BEPHbIN BAPUAHT OTBETA

HbloTOHa



Mackang +
Hukypaase
JKyKoBCKOro

4. )upkocTb - 3TO (husnyeckoe BeLECTBO, CNOCo6Hoe
YKAXWUTE BEPHbIN BAPUAHT OTBETA

3anonHATb NyCTOThI
n3MeHATb popmMy nof AencTBuem cun +
N3MeHATb CBOW 06beM

Teub

5. [OaBneHwe, oTcYMTbIBaeMoe ot abcontoTHOro Hyns
YKAXXUTE BEPHbIN BAPUAHT OTBETA

BaKyyMMeTpuyeckoe
aTMocdepHoe
n36bITOYHOE
abcontoTHoe +

voo

6. dopmyna @ ncnonb3yeTcs AN onpefeneHns ......... noToka.
YKAXUTE BEPHbIN BAPUAHT OTBETA

pacxona
nnowaagun

CMOYEHHOro nepumeTpa
yncna PenHonbaca
cpegHen ckopocTu+

7. OCHOBHOe ypaBHeHWe rmapoCcTaTMyeckoro AaBreHus 3anncbiBaeTcs B BUAe
YKAXWUTE BEPHbIN BAPUAHT OTBETA

P=P, ., +poh .
P =P —pgh
P=P + pgh
P=R,+psh

8. YkaxuTte npaBunbHyI0 3anUCb NOTepb HaNopa B KOPOTKOM Tpyb6onpoBoae
YKAXWUTE BEPHbIA BAPUAHT OTBETA

hJ'IVIH = hI'IOT + hMeCT
hMeCT = hJ'IVIH + hI'IOT
hI'IOT = hJ'IVIH + hMeCT +

hJ‘IVIH = hI'IOT - hMeCT
9. anI paBHOM Hanope U AnamMmeTpe pacxon XXUAKOCTU Npn UCTe4eHUN MakKCumMarieH y Hacagka

YKAXWUTE BEPHbI BAPUAHT OTBETA

BHYTPEHHEro LMMUHOPUYECKOro
KOHMYECKOro pacxogsiierocs +
BHELLIHEro LMMHAPUYECKOro
KOHMYECKOro CXOIALLLErocs



10. Mpwu pacyeTe ANUHHBLIX TPyGONPOBOAOB NpeHebperalor ...
YKAXXWUTE BEPHbI BAPUAHT OTBETA

MECTHbIMW NOTEPSAMU

MECTHbLIMM NOTEPSIMU U CKOPOCTHLIM Haropom +
noTepsiM1 No AfnMHE U CKOPOCTHLIM HAMOPOM
CKOPOCTHbIM Hanopom

Twvn 3agaHuin: ycTaHOBNeHWe NpaBUIIbHOW NocnenoBaTeNibHOCTU B NPeAoXXeHHbIX BapuaHTax
oTBeToB / yCTaHOBJIeHMe COOTBETCTBUA MeXay JfieMeHTaMM B npeanoXeHHbIX BapuaHTax oTBeToB
I'Iepequb 3a,EI,aHVII7I C nNpaBuiibHbIMKX OTBETAMU

1. Cxema Tpyb6onpoBoaoB

YCTAHOBUTE COOTBETCTBME MEXOY CXEMOW TPYBOMPOBOJA U EFO HASBAHVEM

MpocTton Tpyb6onpoBoa

TpybonpoBog ¢ HenpepbIBHON

e e pasnase

MapannensHoe coeguHeHve Tpyo

lMNocnepoBaTtensHOe coeanHeHNe

Tpyo

2. TepMuH u ero onpeaeneHus B ruapaBnuke

YKAXUTE COOTBETCTBUE TEPMWHA C EIO ONPEOENEHVMEM B COOTBETCTBU C TOCTOM

rMﬂ,DOTeXHW—IeCKOS COOpYyXeHune nnum yCTp0I7ICTBO
BOOoOCINnB ansa 06poca BOAbl Yepe3 oTBeEPCTUE CO

cBOBOHON MOBEPXHOCTLIO MOTOKA.

Twn BogocnuMBa, YCroBUs nepesvea Boabl Yepes
BOJOCIUB NMPaKTUYECKOro 3
KOTOPbI ONPeAensoTCs O4epTaHNAMN Ero




I'IpOCbI/I.I'IFl BerOBOﬁ rpaHn n BOOOCIIMBHOWN NOBEPXHOCTHW.

Twn Bogocnuea, ycnosua nepenmea BOAbl Yepes
BOJOCIINB C TOHKOW CTEHKOM KOTOprVI onpenendarTca TOJNIbKO BerOBOVI

rPAHbO CTEHKMN.

Twn Bogocnuea, yCInoBusA nepennea BOAbl Yepe3
BOAOOCIMB C LLMPOKMM Noporom KOTOprVI onpenendarnTcAa Te4eHnem no ero

ropun3oHTan bHOWN NOBEPXHOCTMU.

3. Cxema OpoCUTENIbHbIX KaHaNoB TpaneuenaanbHOro ce4yeHnsa npeacrtaBrieHa Ha pUCyHkKe

YKAXUTE COOTBETCTBUME BYKBEHHOIO OBO3HAYEHUA MAPAMETPOB KAHAJIA C
HASBAHMEM
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B | wupnHa nosepx

b | wupuHa kaHana no gHy

h rnybvHa BoAbl B KaHare;

m | KoapbpmuneHT 3anoxeHus
oTKoca

0 | yron HakmnoHa oTkoca

4. YctaHoBUTe cOOTBeTCTBUE rpacmka 3aBMuCMMOCTU Ko3cpcpnumeHTa ruapaBnm4yeckoro TpeHus
A ot uncna PenHonbaca Re ans Tpy6 ¢ pa3annyHoOn OTHOCUTENbHOW LepPOX0BaTOCThbI0
(rpacbmk Hukypanse) n obnacrtu conpoTuBneHus
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O06nacTb NaMMHAPHOIO peXuma TeYeHus.
O06nacTb rmgpaBnNUYeCcKn rmagkux pycen.
3 | ObnacTtb 4OKBaApPaTUYHOIO COMPOTMBIIEHNS LIEPOXOBATLIX pycer.

N




| 4 | OBnacTb kBaAPaTMYHOrO COMPOTUBMEHUS LUEPOXOBATLIX pycen. |

5. YcTaHOoBMTe cCOOTBeTCTBUE MeXAy HasBaHWeM nokKasaTens u ero 0603Ha4YeHneM rpeyeckomn
oykBOM

KoadhpMLUMEHT pacxoaa
KO3(h(PMLIMEHTOM CKOPOCTU
KO3(hPMLMEHT CxaTuA
KO3(h(PMLIMEHT CONPOTUBIIEHUN

Y |™ e E

Tun 3apaaHni: OTKPLITOro TMNa (CamocTosTeNbHbIN BBOA, 00y4YaloWMMCA NpaBUIbHOro oTBeTa B
BMAe TepMMHHa, KpaTKoro onpegerneHus, undpoBoro 3Ha4yeHus) / MpakTMKO-OopueHTUPOBaHHbIe
3apaHus (Kkencbl)

lMepeyeHb 3agaHuin ¢ NpaBUITbHBIMU OTBETAMM

1. mppaBnuyeckuit paguyc Kpyrmioro XXMBoro ce4eHus paguycom 1 m paBeH ... M.
PELWWNTE 3A0AYY

OTBeT 0,25

2. Ecnm pacxop Boabl paBeH 14 n/c, a gnameTp OTBepCcTUsl cocTaBnseT 5 cMm, To nepenag
YPOBHEW BoAbl NPU UCTEYEHUU U3 BHELLHero LMNMHAPUYECKOro HacagKka, pacnosioXXeHHOro B
CTeHKe OTKpbITOro 6aka npu UCTe4EeHUM Nog YPOBEHb, PaBEH ... M.

PEWLUNTE 3AOAYY
OTBeT 3,86

3. chxo,q BoAbl B KPYriomMm cevyeHuu ¢ guametpom 0,5 m npu cpegHen ckopoctu 1 M/c paBeH ...
m/c.

PELUNTE 3A0AYY

OTtBeT 0,19
4. PeXum, Npu KOTOPOM 4YacTuLbl XUAKOCTU NMepeMeLlaloTcAa B Tpy6onpoBoae 6eccuctemMHo -
aTo pPeXumM ABUXKEHUA XKNOKOCTU

OTBET 3AMNMMWNTE CTPOYHBLIMU BYKBAMWN B ®OPME CYWECTBUTENBHOIO B
WMEHWUTENBHOM MAOEXE

OTtBeT  TypOYNEHTHLIN

5. KonuuecTBO XMAKOCTW, NpoTeKawlwen B eQUHULYY BpeMeHU Yepe3 KMBOe cevyeHue NoToka
[FERTN]-F:T70) S .

OTBET 3AMNNWUNTE CTPOYHbIMU BYKBAMW B $OPME CYLWECTBUTEJIBHOIO B
MMEHWTENBHOM MAOEXE
OTBeT pacxogom

4.3. MK-4CnocobGeH K pyKoBOACTBY CTPYKTYPHbIM NodpasaeneHnemM, OCyLLeCTBSAOLWIMM 3KCMyaTaumio
CMCTEM 1 COOPYXEHMI BOAOMOMb30BaHUA

NA-2nk.42 TPMHUMAaET NpodeccrMoHanbHble peLleHns Npu aKcnnyaTauum CucTeM BogoCcHabxeHus,
00BOAHEHNS N BOOOOTBEOEHUS

Tun 3apaHui: BbIOOp OAHOrO BapuaHTa NPaBUNIBHOIO OTBETA M3 HECKONbKMX MpeanoXeHHbIX /
BbIGOP HECKOMBbKUX NPaBUMbHbIX BapMaHTOB U3 NpeanoXeHHbIX BapuaHToOB OTBETOB
MNepeyeHb 3agaHMIn C MPaBUIbHBIMKU OTBETaMM
1. YcraHoBuBLIeecs ABWXKEHUE XapaKTepnu3yeTcsa ypaBHEHUAMMU
YKAXWTE BEPHbIV BAPVUAHT OTBETA

U= f(X, Y, Z, t), P= (P(Xr Y, Z)
u="f(x,y, zt); P=0(,y, z,t)



u="f(x,y,2); P=0(x, y, 2, 1)

u=1f(x,y,2); P=09(x,y,2)+

2. Pacxop noToka usmepsieTcs B criegyHLmMX eguHMLax
YKAXXWUTE BEPHbIA BAPUAHT OTBETA

M3
m3/c
M3 C
m3/c +

3. 3HauveHue koadpcpuumeHTa Kopmonuca ana nammHapHoOro pexumMa ABMKEeHUA XKUAKOCTU
paBHO

YKAXUTE BEPHbIVI BAPUAHT OTBETA

15
2+
3
1

4. Tlo mepe ABWXEHMUA XNAKOCTU OT OAHOr0 CeYEeHUA K APYromy NoTepsHHbIA Hanop
YKAXXUTE BEPHbIV BAPUAHT OTBETA

yBenuyusaeTcs +
yMeHbLUaeTcs
0OCTaeTCsi NOCTOSAHHbLIM

5. 'mppaBnuyeckoe conpoTusneHue aTo
YKAXXUTE BEPHbIV BAPUAHT OTBETA

COMPOTUBIEHNE XUOKOCTU K M3MEHEHMIO (DOPMbI CBOETO pycra

COMPOTUBIEHNE, NPENATCTBYIOLEE CBOGOAHOMY NPOX0O4Y XKMOKOCTU

conpoTuBreHne Tpybonposoaa, KOTOPoe COMPOBOXAAETCA NOTEPSAMU SHEPTUU XKUOKOCTU +
COMPOTUBIEHNE, MPU KOTOPOM NafdaeT CKOPOCTb ABUXKEHUS XKUOKOCTM No Tpybonposoay

6. [Mpu kakom pexnme ABUNKEHUS XKUAKOCTU B TpyGonpoBoae nynbcauusi CKopocTen u
AaBnNeHWN He npoucxoauT?

YKAXUTE BEPHbIV BAPUAHT OTBETA

Npu OTCYTCTBUM OBWDKEHNS XXMOKOCTU

Npw CrIOKONHOM

npv TypbyneHTHOM

npv nNammHapHom +

7. Mo kakoun cphopmyne onpepenseTcs KO3IODOULUNEHT rMAPaABINYECKOro TpeHUsa ans
flaMMHapHoOro pexuma?
YKAXUTE BEPHbI/ BAPUAHT OTBETA

0,3164
A= Re%%
2=

Re .

0.25
A= 0.11(A3 + ﬁj
d Re

0.25
A= o.11(Aej
d

8. Yucno PenHonbaca onpeagensercs no coopmyne




YKAXXUTE BEPHbIVI BAPUAHT OTBETA

V -d
Re =——
7,
Vv
Vv
V -d
Re =
Vo o+

9. Kputuuyeckoe 3HavyeHue yucna PenHonbaca paBHO
YKAXUTE BEPHbIVI BAPUAHT OTBETA

2300
3200
4000
2320 +

10. Pacxopg XnakocTn Yepes oTBepcTMe onpeaensieTcs Kak
YKAXKWUTE BEPHbI BAPUAHT OTBETA

Q=9 0-,2gH
Q=u-¢-20H
Q=u wy20H +

Q=¢-0-20H

Twun 3agaHui: yCTaHOBIIeHue HpaBManOﬁ nocrneanoBaTeNnibHOCTU B nNpeanoXeHHbIX BapuaHTax
oTBeTOB / yCTaHOBIIeHMe COOTBETCTBUA MexXay dfieMeHTaMn B npeanoXeHHbIX BapuaHTax oTBeToB

MepeyeHb 3agaHnit C NPaBUMNbHLIMU OTBETaMMU
1. YpaBHeHue BepHynnu gna peanbHOM XUAKOCTU MMeeT BUA

YKAXXUTE COOTBETCTBWE YNEHOB YPABHEHWA BEPHYIN, C EFO OBO3HAYAEMbIA C TOYKE
3PEHVA HATOPA

P oV} P, oV
i+ +2 =+ 2+ 224> h,

1

P9 29 P 29
z reoMeTpu4ecKnin Hamnop
P
Nbe30MEeTPUYECKNIA Hanop
~9
aV? )
— CKOPOCTHO Harnop
29
ZhH MOTePsAHHbINA Hanop




2. YpaBHeHue BepHynnu ans aneMeHTapHOMW CTPYMKN naeanbHOM XUAKOCTU B SHEPreTu4ecKomn
¢opwme:

YKAXXUTE COOTBETCTBWE YNEHOB YPABHEHWA BEPHYJININ, C TOYKMN 3PEHVA YOENBHOWM
MOTEHUMANBHOW SHEIPT A
P V?
2=129+—+—=const
Yo

YaenbHasa noTeHuunanbHas QHEPIrmnda norioXxXeHund

YpaenoHasa noteHunanbHas QHEeprma aasrieHnd

YpenbHasa KnHetTnyeckasi QHEeprunda

NI RSERCIIS

3. YpaBHeHue paBHOMEPHOro ABVMXEHUS:

YKAXWUTE COOTBETCTBMUE YIEHOB YPABHEHWE PABHOMEPHOI'O ABWXEHWA, C EIO
OBO3HAYAEMbIN

—Cawv/Ri

Pacxop notoka
KoadpdbuumenT Wesn
Mnowiaab XXMBOro CeYeHns NoToka

- e O'O,O

YKNoH AHa

4. dopmynbl pacxoaa Bogocnuea:
YKAXWUTE COOTBETCTBUE YNEHOB YPABHEHWA PACXOOA BOOOCIIMBA, C EIO
OBO3HAUAEMbIV

3
Q=mby2gHZ

Pacxon, npoxoasALuii Yepes BOAOCNNB

KoadppmumeHT pacxoga sogocnvea

YckopeHue cBoboaHOro nageHus

MonHbIN Hanop Ha BOAOoCnBe Ui Hanop Ha BogocnmMBe C y4eToOM CKOpPOCTM noaxona

o|Xla|3|0

L UpnHa OTBEPCTUA BOOOCITNBaA

5. TuppaBnuueckuit pacuyeT TpyGonpoBoga

YCTAHOBUTE NOCNEQOBATENBHOCTb AENCTBUI NP TMOPABIMYECKOM PACHETE

TPYBOIMNMPOBOOA
1 BbibupaeTca pacyeTHOe HanpaBreHne, KOTOpoe pa3bnBaeTcsl Ha pacyeTHbIE YHaCTKM
2 OnpepenstoTca pacxodbl MO pacveTHbIM y4acTKam
3 Mo pacyeTHbIM pacxogoM onpegensieTca anameTp Tpybbl pacyeTHOro yvacTtka, noTepu Hamnopa no
y4yacTkaM M CKOPOCTb ABWKEHUS BOAbI
4 OnpepensieTca Tpebyembii Hanop B cucteme

Twvn 3agaaHni: OTKPLITOro TMNa (CamocToATeNbHbIN BBOA, 00y4YaloWMMCA NpaBUITIbHOro oTBeTa B
BuAe TepMMHHa, KpaTKoro onpegeneHus, uudpoBoro 3Ha4yeHus) / MpakTMKo-opneHTUpPOBaHHbIe
3afaHunA (Kenchbl)

MepeyeHb 3agaHuin ¢ NpaBUITbHBIMU OTBETAMU



Pacxoa npu ucTe4eHUU KUOAKOCTUM U3 BHELUHEro LUMIMHOPUYECKOro Hacagka ¢ koaddpuumeHTom
pacxopa pu=0,82 npu Hanope H=4 m n agnameTtpe 0,1 m paBeH ... mlc.

PewwnTte 3agavy
Oteet 0,057 m%/c
a) 043

CKOpOCTb NPU UCTEYEHUM XKUOKOCTU U3 Manoro oTBepcTusi npu koaddunumneHTte ckopoctn ¢=0,97,
Hanope H=2 m paBHa ... M/c.

PewwwuTe 3agavy
OTBeT 6,08 M/c

OnpegenuTtb YKNOH AHa | TpaneuenganbHoro kaHana npu V=1 m/c, R=1,2m, C=41,26m"° /c.
PewwnTb 3agady

OTBeT 0,00049

. ﬂBa OTKPbITbIX 0aka coeAuHeHbI npoCcTbiM AJIMHHbIM pr60|’lpOBO,qOM MOCTOAHHOIoO AnamMeTpa

100 mm (Mopgynb pacxopa K= 53,9 n/c). Ecnu pacxop coctaBnsieT 12 n/c, a agnuHa Tpy6onpoBoaa
50 m, To nepenap ypoBHel B 6aKax paBeH ... M.

PewwnTte 3apgavy
OtBerT 2,48

OnpepenuTs pacxod B TpaneueuaanbHOM KaHane C MowaAbio KMBOFO ceuyeHuss 5 M
ko3dpcmumeHT Lesn 40 m*°/c, rmapaBnuyeckum paanycom 1 M, yKNnoH AHa kaHana i=0,0003.

a) Q=25 m%/c;
6) Q=24,20 m*/c;
B) Q=23,9 m%/c; +

PewwnTte 3agavy
OTBeT 3,45 m’/c



