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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Paboyei nporpaMmMe AVCUMMNIIVHBI.

2. ®oHO OUEHOYHbIX CpPeAcTB SBMSIETCS COCTABHOM 4acTbld HOPMATMBHO-METOONYECKOro
obecneyeHnst cUCTEMbI OLLEHKN Ka4eCcTBa OCBOEHMS OBy4aloLLMMUCS YKa3aHHOW OUCLUMNINHDI.

3. Mpu nomowm ®OC  oOCyWeCTBRSETCS KOHTPOSNb W yNpaBneHve npoLeccoM popMUpoBaHUs
obyvarommmca komneTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaToOB OCBOEHMS
ONCUMNIWHBI.

4. ®oHO OLEHOYHbIX CPeAacTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOoYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Ccpeactsa, nMNpUMeHsieMble B paMkax
UHOMBMAOYanNU3auMnM BbIMNONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oueHouHble cpendcTsa,
npuMeHsieMble AN TeKYLIero KOHTPONS W OLEHOYHble CpeacTBa, MpUMeEHsieMble Mpu MPOMEXYTOYHOM
aTTecTauum Nno uToram UsydeHns AUCLMNIUHBLI.

5. Paspabotunkamu oHOa OLEHOYHbIX CPEACTB MO AUCUMMMMHE SBNSAIOTCA npenogaBaTtenu
Kacdhedpbl MpupoaoobyCcTpoONCTBa, BOOOMOML30BAHMA W OXpaHbl BOOHbLIX PecypcoB, obecneymnBaroLLen
nsyyeHve obyvarowmmmca aucumnnnHel B yHuBepcutete. CogepxaTtensHon ocHoBow Ans paspabotkn ®OC
nocnyxuna Paboyas nporpamMmma AMCLUMNINHDI.



1. OXUOAEMBbIE PE3YIIbTATbl U3YYEHUA
y4yeGHOM AUCLUNNUHBI, TepCOHaNbHbIA YPOBEeHb AOCTUXKEHUA KOTOPbIX NpoBepsieTcA
C Ucnonb3oBaHMeM NpeAcTaBeHHbIX B N. 3 OL,eHOYHbIX CpeacTB

KomneTteHuun, .
Koa un KoMnoHeHTbI KOMneTeHuun,
B hopmMupoBaHumn .
o HaMMeHoBaHue dopmMrpyeMble B paMKkax 4aHHON OUCLUMIVHBI
KOTOpbIX 3aieMCTBOBaHa 9
AMCLMNNVMHA WHAMKaTopa (kak oxxugaembln pesynbTaT ee OCBOEHNS)
OOCTUXEeHUN
ko HaVMEHOBAHME KOMNETeHLIM 3HaTb U ymeTb fenarb BNafeTb HaBbIkamMu
noHnmaTb (aencrteoBatb) (MMeTb HaBbIKKM)
1 2 3 4
YHueepcasibHble KOMIIemeHyuu
O6wenpodgeccuoHanbHble KOMNETEHLUN
OrlK-1 | CnocobeH N-20mk-1 OCHOBHbIE BbIMOMHATb cnoco6bl
y4acTBOBaTb B | Mcnonb3yet cnocobbl n3mepeHust nccnegoBaHum u
OCYLLLECTBMNEHUM CMPaBOYHYD ” | U3MEpPEHUs rMApaBnNnYecKmx cuctemaTmusauum
TEXHONOrMYECKMX HOpPMaTUBHO- rmapaBnuyeckn | napameTpos, 3KCMepUMeHTarbHbIX
npoueccos Mo | TEXHUYECKYIO X MapamMeTpoB | YMETb BbIMNOMHATb | AaHHbIX
NHXXEHEePHbIM OOKYMeHTauuio | npu rmapaenuyeckme
N3bICKaHWAM, c Lenblo | NPOM3BOACTBE | pacyeTbl U
NMPOEKTMPOBaHMIO, | aHanusa paboT no aHanuavpoBaTb
CTPOUTENbLCTRY, COBPEMEHHBIX BOAOMNONb30BaH | UX
akcnnyaTauMm U | NPOEKTHbIX no n
PEKOHCTPYKLUK peLleHnn B | NpupogoobycTp
0b6bekToB obnactu oncTBy
npupoaoodycTpon | NpupogoodycTp
cTBa n | oncTea n
BOZOMONb30BaHMs; | BOAOMOMb30BaH
nsi
lpodgheccuoHanbHbIe KOMAeMeHYuUU
MK-1 CnocobeH K | NWO-1nka MeToauKY 3KCrepuMeHTarbH | HaBblkaMu
opraHmsaumm cobntogaet npoeefeHus 0 nonyyaTtb U npoBeaeHus
paboT Mo | yCTAHOBMNEHHYHO | 3KCMEPUMEHTOB | obpabaTtkiBaTb nabopaTopHbIX
akcnnyaTaumm TeXHornorm4ecky | n cnocobbl OaHHbIE 1 rMapaBnNNYecKmx
cucTem 10 AMCUMNIUHY | 3aKnagblBaHWs | cMcTemMaTu3MpoBa | MCCredoBaHWN,
npmMpogoodycTpor | npu onbiTa Tb NOJTYYEHHbIN 06paboTkM 1
cTBa akcnnyaTauum pesynbTart aHanmaa ux
00OBbeKTOB pe3ynbTaToB
npupoaoodycTp
OWCTB
MK-4 CnocobeH K | WO-2nk-4 OCHOBHbI€ noabupartb HaBblKaMu
PYKOBOACTBY npYHUMaeT NPUHUMMI rmapaenuyeckme NpUMeHeHNs
CTPYKTYPHbIM npodeccuoHan | NocTpoeHus, MaLLUUHbI N | OCHOBHbIX  3aKOHOB
nogpasgeneHneM, | bHble peLleHUst | SNEMEHTbI ycTpoicTBa rmapaBnuku ans
OCYLLECTBMAKOWMM | Npu KOHCTPYKUMM U | pasnnyHbIX peLueHns
akcnnyaTaumio akcnnyaTaumm MeToabl TEXHOSOMMYECKUX | MHXXEHEPHbIX 3aaa4
cucTem n | cuctem aKcnnyaTaumm npoueccos
COOPYXEHUN BOLOCHAOXeHN | cucTem CenbCKOXO3ANCTB
BOLOMNOMb30BaHNA | 1, OOBOAHEHUS | CENbCKOXO3SINC | EHHOro
n TBEHHOTO npouseBoacTea
BOJOOTBEOEHUSA | BOAOCHAbXeHN | ansa obecnedeHus
5 3KOHOMHOTIO
notpebneHus
BOAbI




YACTb 2. OBLLAA CXEMA OLIEHUBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNNUHBI

O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPONbHO-0LLEHOYHBIX MEPONPUATUIA

OueHKa co CTOPOHb!

KaTeropus
KOHTPONS! 1 OLIEHKM camooLieHKa B3aMMoOOLIeHKa npenonasartens npeacraBuTens
npon3BoacTBa
1 2 3 4
BxogHoW KOHTpOJsb 1 YCTHBIN onpoc
WHamBmayanusaums
BbINOMHEHNST®,
KOHTpONb 2
(bMKCUpPOBaHHbIX
BupoB BAPC:
n CaMOCTOATENbLHOE MpoBepka
HOUBMAyanbHoe
safaHne 2.1 noaroToBka MHOMBMAOYANbHOro
npeseHTauuu 3agaHus
PacueTHas pa6oTa 51 | camocTosTenbHOe MpoBepka
peLueHne 3agay peLUEHHbIX 3aga4
KoHTponbHas 51 | camocrosTensHoe MpoBepka
paboTta ' peLueHue 3agay peLUEHHbIX 3aga4
Tekywumn 3
KOHTPOJIb:
- B paMKax 3aluTbl Bonpocsl ans
nabopaTtopHoi 3.1 CaMOKOHTpONs 3awmTa
paboThl
Bonpocbl
- CamocTosiTensHoe 3.2 BKITHOYEHBI B
N3y4yeHune Tem 3K3aMeHaLMOHHblEe
ouneTsl
- TeCTupoBaHue 3.3. TecTMpoBaHue
MpomexyToyHas
arrectauma®
GakanaBpoB no 5 Ok3ameH

uTOoram usy4eHus
OUCLIMMIVHbI

* OaHHBIM 3HAKOM MOMEeYeHbl MHAUBUAYyanm3npyemble Buabl y4ebHon paboTbl

2.2 O6wue KpUTEPUN OLIEHKM X0[a U pe3ynbTaToB

M3y4YeHus y4e6HON AUCLMNNUHDbI

1. ®PopmanbHbIN KPUTEPUIA NONyYeHUA 0GyYaroLMMUCA
NOJIOXNUTENbHOMN OLeHKN NO UTOraM U3y4yeHUss AUCLUMNIIVHDI:

1.1 MNpepycmoTpeHHasa nporpamma
N3yYyeHns QUCUUNnHLl obyyaroLwmmes
BbIMOSTHEHA NOJIHOCTbLIO 10 Ha4vana
npouecca NpoMeXXyTo4HOW aTTecTaumm

1.2 Mo Kaxxgon n3 npeaycMOTPEHHbIX MPOrpaMMon BUAOB paboT
no gucumnnuHe obyvaloWniness yecnewHo otTymMTancs nepeg
npenogasaTteneM, 4EMOHCTPUPYS MPU STOM OOIMKHbIN (He Hmke
MUWUHMMarbHO NPUEMMNEMOro) YpoBeHb CHOPMUPOBAHHOCTH
3M1EMEHTOB KOMMETEHLMN

2. I'pynnbl HedbopMmanbHbIX KpUTEepues
Ka4yeCTBEHHOM OLeHKM paboThkl oby4arowerocs B paMKax WU3y4eHUs AUCLUMIIUHBI:

2.1 Kpntepum oueHkn KadecTtBa xoga
npotecca usy4yeHus obyyaroLimmecs
nporpaMmmbl ANCUUNANHBI (TEKYLLEN

yCrneBaemMocTu)

2.2. Kputepun oueHKn KadecTtsa BbIMOMHEHNSA KOHKPETHbIX
Buagos BAPC




2.3 Kputepuu oLeHKN Ka4yeCTBEHHOIo
YPOBHSA UTOrOBbIX PE3YNbLTATOB

n3y4yeHna ancumnniinHbl

2.4. KpuTepumn aTTecTauMOHHOM OLEHKN Ka4eCTBEHHOMO YPOBHS
pe3ynbTaToB U3yYeHUs AUCLUMIUHDI

2.3 PEECTP

ANieMeHTOoB (*)OHFI,a OLEeHO4YHbIX CcpeacTsB no yqe6|-|017| AauncumnnuHe

Mpynna
OLEHOYHbIX CpeacTB

OueHo4YHOE CpeaCcTBO UMK ero dNemMeHT

HanmeHoBaHue

1. CpepctBa ansa
BXOA4HOro KOHTponsA

Bx04HOM KOHTPOMb OCTATOYHbIX 3HAHWI NO NPeALLeCTBYOLWUM AUCUUNANHAM

2. CpeactBa

Ans UHAMBMAyanMsaumu
BbINOJIHEHUA, KOHTpONA
¢omKCcMpoBaHHbIX BUOOB
BAPC

MHouBmayanbHoe 3agaHne
PacueTtHas pabota
KoHTponbHas pabota

3. Cpencrtea
AnNs TeKywero KOHTpons

BOI'IpOCbI CaMOCTOATENIbHON NOArOTOBKM

4. CpencTBa TecToBOe 3agaHve.
Ansa py6exHoro koHTpons | Kputepun oueHkM OTBETOB Ha TECTOBbIE 3aaHus.
5. CpeactBa

OJIsl NPOMEXXYTOYHOWM
aTTectauum 6akanaBpoB
no uToram Usy4yeHus
OVUCLUNIIVHBI

Ok3ameH




2.4 OnucaHue nokasaresnen, KpUTepmeB U LWKan olueHUMBaHUS U 3TanoB (hOpMUPOBaHUSI KOMNETEHLUN B paMKax AUCLUNIUHDI

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MWHUManbHbIN cpegHun BbICOKWN
ccopmmnpoBaHa
OueHkn chopMmMpPOBaHHOCTU KOMMETEHUU
2 3 4 5
OueHka OueHka OuyeHka «xopowo» OueHka «omnu4yHo»

«Heyaoenemsopumeano»

«ydoenemeopumenb/-/o»

MokasaTternb XapakrepucTtvika chopMUMPOBAHHOCTW KOMNETEHLMN ®opmbi 1
WHaekc u " Ko " OLEeHNBaHNS — KomneTeHuus B nonHom ChopmMmpoBaHHOCTb CbopmmpoBaHHOCTb CbopmmpoBaHHOCTb cpencTBa
HasBaHue Ankartopa HAVKATOPbI 3HaHUs, ymerus, | MEpe He ChopMMpoBaHa. KOMMeTeHLMM KOMMETEHLMM B LiENOM KOMMeTEHLMN NOSTHOCTbIO KOHTPONS
KomneTeHLun | HOCTVXEHUN KomneTeHLmmn HaBbIKUA VmetoLmxcst 3HaHui, COOTBETCTBYET cooTBeTCTBYET COOTBETCTBYET hopMMpoBaHMS
KoMneTeHLMm (BnageHus) YMEHWIA 1 HaBbIKOB MUHUManbHbLIM TpeGoBaHNAM. Tpe6oBaHMsAM. KOMNETEHLMI
He[oCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa 3HaHuiA, MmetoLumxcsa 3HaHuiA,
peLleHns NpPakTUYecknx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB 1 YMEHWI, HaBbIKOB U
(npodbeccunonanbHbIX) 3apad YMEHWIN, HaBbIKOB B MOTVBALMK B LLENIOM MOTMBALIMU B MOMHOMN
LienoM 4OoCTaToYHO ANS | AOCTaTO4HO ANS peLueHus Mepe J0CTaTo4HO ANA
peLLeHns NPaKTUYecKnX CTaHAapTHbIX PeLUEHNS CIIOXKHbBIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodbeccuoHarnbHbIX) (npodbeccuoHarnbHbIX)
3agav 3agav
Kputepum oueHmBaHmns
MonHoTa 3HaHui 3HaeT OCHOBHbIEe He 3HaeT TepmuHonoruio, MoBepxHocTHO CBoboaHo opueHTUpyeTcs | B coeplueHcTBe BnageeT
cnocobGsl chopMynmMpoBku 1 Npubopsl OpUEHTUpyeTcs B B TEOPETU4ECKNX CTaHdapTHLIM annapaTtoM
nsmepeHust ANA n3MepeHns OCHOBHbIX BOMPOCAaX ANCLMMANHBI B BOMPOCax NpuKnagHomn
rMapaBnMyeckmx rMppaBnu4ecknx rMapaBnu4ecknx rmapasnuka, npumeHseT rMapaBnuku, 3Haet
napameTpoB npu napameTpos. MOHATUAX 1 npubopsbl 1 ycTponucTBa NpUHUMN paboTbl
npousBoACTBe onpeaeneHnsix, MoxeT AN n3aMepeHns npnbopoB N MEXaHN3MOB,
pabot no nepeuncnuTe Npmbopsl rMapaBnMyecknx MOXeT CaMOCTOSTENbHO
BOJOMOMbL30BaHU 1 cnocobbl U3MepeHus. napameTpos. UX MPUMEHATb.
oun
npupopoobycTpo
ncrey BbinonHeHne
Hanuuve ymenun Ymeet He ymeeT onepuvpoBatb YMmeeT BbINOMHATb YMeeT HaxoauTb 1 “HOMBMAYanbHO
BbINOMHATb TEXHUYECKUMU CpeacTBamu n3mepeHust 060CHOBBIBaTh MPUYNHHO- YmeeT HaxoauTb, ro 3agaHus,
n3mMepeHust npv rmapaBN4ecknx rMppaBnNvecknx CneacTBeHHble CBA3N 060CHOBbLIBaTL U KOHTPOMbLHON
OrnkK-1 NA-20nk1 rMapaBnMyeckmx pacyeTax v usmepeHum napameTpoB, HO mexay nsmepsieMbiMu nporHosnpoBsaTb paboThbl,
napameTpos, napameTpoB nyTaeTcs U He yBepeH B rmapaBnMyeckumm BO3HVKHOBEHMWE TecTupoBaHue;
YMeTb BbINOMHATb npaBWIIbHOCTN CBOETO napameTpamu NPUYUHHO-CNEACTBEHHbIX doHa
ruapasnuyeckve oTBeTa cBsizelt Mexay cobbITUsiMKU | 3K3aMeHaLMOHH
pacyeTbl 1 bIX 3adaHui
aHanuanpoBsaTb
nx
Hanvuve HaBbIKOB UmeeT HaBbIkK He 3HaeT 3HauuTensHon | Bnageet 3HaHuAMK | 3HaeT nporpamMmmHbii | CBOBGOAHO cripaBnsieTcs ¢
(BnageHue onbiTom) | cnocobos YacTu maTepuana no | Tonbko OCHOBHOrO | Matepuan  AWUCLWMNIUHSI, nocTaBfieHHbIMU
nuccnenoBaHus n AVCUMNnnHe, ponyckaeT | maTepuana, HO  He | rpaMOTHO M MO CyLiecTBy 3afayvamu, NpaBUMbHO
cucTtemaTmsauum cyllecTBeHHble owwnbkn B | ycBoun ero pgetanu, | usnaraet ero. [paBunbHO | OBOCHOBBLIBAET NPUHATHIE
3KCNepvMeHTanbH | OTBETax, He MOXeT pelnTb | WUCMbITbiBaeT npuMmeHsieT peLueHus.
bIX AaHHBIX npakTuyeckme 3agauu 3aTpyAHeHus npu | TeopeTuyeckue
peLleHnn NPaKTUHECKUX | MOSIOKEHUSI MpY peLleHun
3agad. NpaKTU4YEeCKUX 3agaq,




BnageTb onpeneneHHbIMU
HaBblkaMn 1 npuemamm nx
BbIMNOJTHEHUA.

MonHoTa 3HaHun

3HaeT NpuHUUMbI
paboTbl Npubopos
1 MeToaUKN
N3MepeHust
rMopaBnMyeckmx
napameTpoB
noToKa: CKOPOCTH,
pacxoga u
cnocoobl
N3MepeHust
fAaBneHus Tpybax

He 3Haet npubopsbl ansi
N3MepPEeHNs rmapaBnMyeckmx
napameTpoB, He BrnageeT
METOAMKOM Ans
onpepaenennst Tpebyembix
XapaKTepucTuk

MmeeT npeactasnexne
TOMbKO 06 OCHOBHbIX
npubopax, Ho He ycBowrn
nx getanen paboTsl,
nenblTbiIBaET
3aTpyAHEHUs Npy
npaKTU4YecKnx
N3MepeHnsIx

3HaeT TBEpOo
KOHCTPYKLWMIO M NPUHLMN
paboTbl Npubopos.,
rPamoTHO U MO CYyLLLECTBY
nanaraeT NpUHLMN nx
MCnonb3oBaHUA.

[onyckaeT cyLlecTBEHHble

HETOYHOCTM NMpK OTBETax
Ha BOMpOChI

3HaeT rny6oKo 1 NpoYHO
KOHCTPYKLMIO, MPUHLMM
paboTbl Npubopos u
rpaMoTHO ymeeT
n3MepsTb

ruapasnuyeckve
napameTpsbl. [laeTt

TNOMMYHBIN, TPaMOTHbIN

oTBeT

Hanuune ymexui

Ymeet

He ymeeT npumensTb

WcnbiTbiBaeT

YwmeeT paboTaTtb C

YMeeT rpaMoTHO

BbinonHeHue

NpUMEHATb npubopkl ANs onpeaenexHns 3aTpyAHeHus ¢ npnbopamu npu NpYMeHsTbL Npubopk! Ans
npubopbl Ans rMppaBnn4ecknx ncnonb3oBaHnem BbINOSIHEHWUMN OMbITOB U n3mepeHus vHAVBAAYarbHO
n3MepeHns napameTpoB B npubopos B rPaMOTHO BbIMOMHSET rMapaBMyeckmx K?Hiz‘gﬁ';:gh
MK-1 U0-2rka rMapaBnMyeckmx 3KcrepumMeHTax aKcnepuMeHTax u aHanu3 AaHHbIX napameTpos, paBoThi
napameTpos cnabo opueHTHpyeTcs B aKcnepvmeHTa aHanuampoBsaTb u Tecmpoaalgwe'
noToKa CKOPOCTH, aHanu3ae JaHHbIX onbITa WHTepnpeTnpoBaTb chorn ’
pacxoga u AaHHble
AaBneHvs 3KcnepyMeHTanbHbIX OK3aMEHALIORH
- bIX 3aJaHui
ncecnegoBaHui
Hanunyve HaBbIkoB Bnapeet He BnageeT HaBblkamn Bnageet HaBblKamu Bnapgeet HaBblkaMu YBepeHHo BnageeT
(BnageHue onbiTom) | cnocobamu MCnonb3oBaHWs npubopos npuMeHeHns npubopos NpUMeHeHNs NpMbopos npubopamu B
npyMeHeHus ANs uccnefoBaHus B 3KCMEpPUMEHTasbHbIX | MPY IKCNEPUMEHTaNbHOM 3KCnepUMeHTanbHbIX
npubopos Ans rMppaBnuyecknx nccnenoBaHusix, HO | u1ccnefoBaHWW B OMbITax. nccnefoBaHusix,
nsmepeHust napameTpoB Npu pelleHnn | gonyckaeT [HonyckaeT cB06OAHO CrnpaBnseTcs ¢
rMapaBnmMyeckmx npuKnagHbIx CYLLIECTBEHHbIE HecyLLeCTBEHHble rocTaBfieHHbIMY
napameTpos uccnegoBaTenbCkux 3afaydy | HeTOYHOCTH, faet HETOYHOCTU B 3afgayvamu, NpaBUMbHO
noToKa un B rMapaBsnvke HeJoCTaTOYHO aKcrepuMeHTax npu obocHoBbIBaET U
AaBneHus npaBuIibHbIE OTBETHI. onpegeneHn n obpabaTbiBaeT
06paboTke AaHHbIX. aKcnepyvMeHTanbHble
AaHHble.
NA-2nka MonHoTa 3HaHui 3HaeT OCHOBHbIE He 3HaeT ocHOBHbIE 3HaKOM C OCHOBHbIMM OpwueHTupyeTcs B 3HaeT OCHOBHbIE
NpYHLUMNGI NPUHLMMbBI MOCTPOEHNS, NpUHLMNaMu OCHOBHbIX MPUHLMNax NPVHLMMBI MOCTPOEHWS,
nocTpoeHus, 3MNeMEeHTbl KOHCTPYKLUMN 1 MOCTPOEHUS,, 3MEMEHTI NOCTPOEHWS, ANIEMEHTOB | 3MEMEHTbl KOHCTPYKLMN 1
3MeMeHThI MeTOAbI IKCMnyaTaumm KOHCTPYKLMW U METOZbl KOHCTPYKLMU N MeTOAbI MeTOAb! 3KCrnyaTaumm BhLinonHe e
KOHCTPYKLMU 1 cuctem } SKCTIAYaTaUMM  CUCTeM aKcnnyaTaLum cucTem cuctem } MHANBUTYaNLHO
meToAbl CenbCKOXO35IMCTBEHHOTO CENbCKOXO3ANCTBEHHOIO CeNbCKOXO3SINCTBEHHOTO | CEeNbCKOXO3AMCTBEHHOrO ro sanaHms
akcnnyatauum BOAOCHaBXeHNs BOJOCHaGXeHNS BOAOCHaBXeHNs BOAOCHaBXeHNs KOHTpOJ‘IbHObI
MnK-4 evcrem o aboThbI
CernbCKOXO35INCTB P .
SHHOTO TECTMPOBaHUE;
BOJJOCHA0XeHWs oHA
- 3K3aMeHaLMOHH
Hanuune ymeHun YmeeT nogbuvpatb | He ymeet nogbupatb 3HaKoM ¢ npyHUMNamm 3HaerT kak nogbupaTtb YmeeT nogbupartb bIX 330aHMiA
ruopasnuyeckve rMapasnuyeckue MaluHbl U | noabopa rmapaBfiMyeckve MalliuHbl | rMapaBnuMyeckue MalluHbl
MalLLWHbI U YCTPOWCTBA pasnmnyHbIX rMapaBnMYeckx MaLluvH W YCTPONCTBA PasfiMyHbIX | M YCTPOWCTBA pasnunyHbIX
yCTpoKcTBa TEXHONOTNYECKNX N YCTPOWCTB Pa3nnyHbIX TEXHOMNOMMYECKNX TEXHOMOrMYeCcKNx
pa3nuyHbIX npoLieccoB TEXHOIOMMYECKMX npoLeccoB npoLeccoB




TEXHOIMOMMYECKMX | CenbCKOXO3ANCTBEHHOMO npoLeccoB CEenbCKOXO3SIUCTBEHHOIO CEeMNbCKOXO3SINCTBEHHOIO
npoueccoB npou3sBoacTBa Ans CENbCKOXO3ANCTBEHHOIO npousBoAcTBa Ansi npousBoAcTBa Ansi
CenbCKOX03ANCTB | obecneyeHnss 3KOHOMHOro npoussoacTBa Aansi obecneyeHnsi 3KOHOMHOro | obecneyeHnst 3KOHOMHOrO
€HHOro notpebnenus Boabl obecneveHus noTpebnexusi Bogpl noTpebneHus Bogbl
npousBoacTBa 39KOHOMHOIO
ans obecnevenns notpebnenns Bogpl
9KOHOMHOrO
notpebnexus
BOAbI
Hanunuune HaBblkoB Bnapeet He BnageeT HaBblkaMu 3HakKoMm ¢ npyHuMnamm 3HaeT npuHUMnbI BnapgeeT HaBblkaMu
(BnageHue onbIToM) | HaBblkaMu NPUMEHEHWNSI OCHOBHbIX NPUMEHEHNSI OCHOBHbIX NMPUMEHEHNST OCHOBHbIX NMPUMEHEHNS1 OCHOBHbIX
NpUMeHeHNst 3aKOHOB MMApaBnivkM s 3aKOHOB rMApPaBnK/ 3aKOHOB MMAPaBMMKM AN | 3aKOHOB r’MApaBnvKv Ans
OCHOBHbIX pELLEHUS UHXXEHEPHbIX Ans pelleHus pELLEHMST MHXEHEPHbIX pELLEHMST MHXEHEPHbIX
3aKOHOB 3apay MHXXEHEepPHbIX 3adad 3agay 3agay
rmapaBnvkm ons
peLueHust
WNHXXEHEPHbIX
3agay




YACTb 3 MeTtoau4yeckue maTepuanbl, onpeaensiowme npoueaypbl OLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepM3yroLwmx 3Tanbl POPMMPOBAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUs, HEOOGXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. BxogHOM KOHTPOJIb OCTAaTO4HbIX 3HAHUM NO NpeaLlecTBYOLWUM ANCLUNIIMHAM

BxogHOM KOHTpONb MPOBOAUTCHA B pamMKaxX CEMUHAPCKMX 3aHATUNA C Lienblo BbISIBEHUS pearbHOWm
roTOBHOCTU OakanaBpoOB K OCBOEHWUIO [AHHOW AMCLMUNMAWMHBI 3@ CYET 3HAHUWA, YMEHUA W KOMMNETEHLMWMN,
ChOpMMPOBaAHHBLIX Ha npegwecTByOWMX aucumnnnHax. BxogHow KoHTponb paspabaTtbiBaetcs npwu
noarotoBke paboyen nporpammbl y4ebHOM AucuMnnuHbLL. BxogHOW KOHTponb npoBoantca B dopme
TECTMPOBaHMS.

Bonpochl ans BXogHOro KOHTpons

Kak paccuntaTth gaBnexHme?

OT yero 3aBVCUT JaBreHue, okasbiBaeMoe Terom Ha onopy?

Kak nepepgatoT npon3BoaMMOe Ha HUX AaBrneHune Teepable Tena?

Kak nepegatot gaBneHme xnakoctu v rasbl?

lMo4eMy XMOKOCTM M rasbl NepefatoT JABMEHNE BO BCE CTOPOHbI OAMHAKOBO?

B yem 3akntovaeTtcs 3akoH lMackansa?

YT0 Ha3bIBaeTCst BECOBbIM AaBIEHNEM?

lMoyeMy gaBneHue BHYTPU XUOKOCTU Ha Pa3HbIX YPOBHSAX pasHoe?

lMoyeMy gaBneHve B XXMAKOCTU HA OAHOM U TOM X€e YPOBHE OAMHAKOBO MO BCEM HanpaBneHusam?

10 lMo4eMy YacTo BecoBoe AaBrieHve rasa (4aBneHvne, co3gaHHoe ero BECOM) HE y4nTbIBaeTca?

11.07 kaknux BENMYMH U Kak 3aBUCUT JaBreHne XnakocTn Ha gHo cocyga?

12.Kak BbIrnagdar coobuiatomecst cocyapl?

13.Kak pacnonaratoTcs NOBEPXHOCTU OQHOPOAHOM KUOKOCTM B coobLIatoLwmnxcsa cocygax?

14.Kak pacnonaratTcs NOBEPXHOCTU pa3HOPOAHbIX XXMAKOCTEN B coobLyatoLmxca cocygax?

15./3meHATCA N yPOBHM XXNOKOCTM B COOOLLALLMUXCA COCyAax, eCnv cocyabl OyayT MMeTb pa3Hyto
opMYy, UMK eCnn NX HAKNOHUTL?

16.MpumMepbl TEXHUYECKUX YCTPOWCTB, OCHOBAHHbIX Ha NPUHLUUNE AENCTBUSA COOOLLAIOLLMXCSt COCYAO0B

17.Kak Toppudennu namepun atmocepHoe gaBneHue?

18.Kak ycTpoeH npmbop ans namepeHust atTMocqepHOro AaBneHnsa?

19.Moyemy Anga ypaBHOBeLLMBAHWS AaBIieHUs atMocdephbl, BLICOTOW B AECATKOB ThICAY KUITOMETPOB,
[0CTaTo4YHO cTonba pTyTK BbICOTOM BCero 760 Mm?

20.Kak HasbiBatoT npubopbl 4N namepeHus AasreHni, OTANYHbIX OT aTMOCEEepPHOro?

21.Kak ycTpoeH OTKPbITbIN XUAKOCTHLIN MaHOMeTp?

22.Kak ycTpoeH n gencreyeT meTannmyeckun maHoMmeTp?

23.Kakon cumanyecknii 3akoH UCNomnb3yoT B paboTe rugpaBimyeckux MatlimH?

24.C kaKkow curnon norpyXeHHoe LienMKoM B XUOKOCTb Tero BblTankuBaeTcs U3 Hee?

25.4710 Takoe Apxmmegosa cuna?

26.Yemy paBHa ApxumeaoBa cuna?

27.0T Kakux BEMUYUH 3aBUCUT apxumMeaoBa cuna?

28.Yemy paBeH BecC Tena, NOrpy>XeHHOro B XMAKOCTb (Mnn B ras)?

29.MMpwu kakoM ycnoBuu Teno, HaxoasiLeecs B XXMAKOCTU, TOHET? nnasaeT? BCMMbiBaeT?

30.Yemy paBHa BbITankMBalLas cuna, Kotopas JeUCTBYET Ha Tero, nnasatoLLlee Ha NoBEPXHOCTH
Xnokoctun?

31.Y1o Takoe aHeprua?

32.B kaknx egmHmuax BeipaxatoT paboTy 1 aHepruo?

33.4T10 3HauuT namepnTb?

34.Kakune bbiBaloT eanHULbI U3MEPEHNA?

35.4710 Takoe namepuTenbHbIN Nnpubop?

36.4T10 Takoe TOYHOCTb M MNOrPEeLLUHOCTb U3MEPEHNIN?

37.410 Takoe cKopocTb?

38.Kak onpenenntb CKOPOCTb NMPU paBHOMEPHOM ABMKXEHUN?

39.Kakune cylecTByOT eaAnHULbI CKOPOCTU?

40.470 nokasbiBaeT NIIOTHOCTL?

41.4710 Takoe NNOTHOCTb BELLECTBA U KakK ee paccunTaTb?

42 EOnHMUBI NNIOTHOCTU

43.470 Ha3bIBaeTCA cUon?

CoNOGOA~WNE



44 Y10 Ha3blBaeTCcA BECOM?
45.B yeM oTnun4mne Beca Tena oOT CUMbl THKECTU, AEUCTBYHOLLEN Ha Teno?

LUKANA U KPUTEPUN OLULEHMBAHUA
OTBETOB Ha BONPOChLI BXOQHOI0 KOHTPOSA

- OUeHKa «3a4TeHO» BbICTaBnsieTcs oby4vatowemycsl, ecnu BOMPOC PacKpbIT, BO BPeEMS OUCKYCCUM
BbICKa3blBaeTCs COBCTBEHHAsA Touka 3peHust Ha obcyxaaemyto npobrnemy, 4EMOHCTPUMPYeTCsl CNOCOBGHOCTb
apryMmeHTnpoBaThb JOKa3blBaeMble MNoJIoXXeHUA 1 BbiBOObI.

- OUEHKa «He 3ayTeHO» BbICTABNSAETCH, ecnu obyyawwmnca He cnocobeH p[okasatb U
aprymeHTnpoBaTb COGCTBeHHyIO TOYKY 3pEeHUA Nno BOMNpocy, He crnocobeH ccbinaTbCad Ha MHEHUS Beayuwmnx
crnewumanucToB no obcyxaaemon npobneme.

3.1.2. PacyeTHas paboTta

3apava 1.

Onpepenutb anameTp D...M, ecnv AnvHa BcacbkiBatowero Tpyéonposoaa Lesc M., pacxog Boabl Q n/c,
BakyyMMeTpuyeckoe gasneHue nepeq Hacocom P2 Mra, BeicoTa yctaHoBkM Hacoca,h, m. Ha Tpy6onposoae
YCTaHOBMEHbI MPUEMHBIX KnanaH ¢ CeTKoW Ckn. ¢ = 10 , aBa koneHa (x=1,19 n 3aaBwkKa Csamemxa=3, TPyDOa
cTanbHas, KO3 MUUNEHT 3KBMBANEHTHOM LLEPOXOBATOCTU Ase = 0,3 MM.

PacyeTbl BbINOMHUTBL AN OAHOrO M3 BapMaHTOB MO AaHHbIM, NPpUBEAEHHbIM B Tabn. 2.

—
|

-

-

“n

|

= "
2 e o

Puc. 2
Tabnuua 2
McxopHele MocnegHas umMdpa Homepa 3a4€THOMN KHUXKKN
JaHHble 1 2 3 4 5 6 7 8 9 0

Pacxop Boagbl Q n/c 215 | 253 312 365 410 432 512 553 645 685
Anuna BeaceiBalowero | oy | 35 | 49 | 55 | 60 | 65 | 50 | 45 | 35 | 25
TpybonpoBoaa Lec, M

BakyymmeTpuyeckoe o 0 " " " o ~
AaBrexve nepen S O = =T T T - O O A - O - T
Hacocom P2, MIMa =) =) © © © =) =) =} =) =)
BbicoTa ycTaHOBKM

Hacoca.h. M 4 4.2 4.5 5 5.2 5.3 6 6.2 3 3.5

3apava 2.
W3 BogoHanopHou 6allHK ¢ NOCTOSHHBLIM YPOBHEM BOZa nofaeTcs notpebutenam no tpybonposoay,
cocTosiLeMy 13 Tpex yyacTtkoB (puc. 2.1, 2.2, n 2.3). OTmeTka TpyObl B Touke D paBHasi z=0.00 m.
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const

Bt _BoxonaropHas
| 7 S
A d'.; I B/"-——;_&‘-\.
R Z R R DR RNZ P s
U

Pwuc. 2.1
COnst

——1 BoJoHanopHad §ammHa

4 PN N N PN PN PN PN N /N P\ 2 \IQ
Qe D
Puc. 2.2
const
-_ _- EojoHanopHas
——| " OammA
2
Q.
| d:l, B dxly, ¢ .
’ 8 2 R AN IR AN AN AR R o
Cr d, |1,

Puc. 2.3
TpebyeTcs:
1. OnpeaenuTb pacyeTHbI PacXof Ha KaXXaoM yvacTke.
2. Onpepenutb MOTEpPU Hamopa Ha KaXaoM y4vacTke, Nosb3ysicb Tabnuuamu Ons ruapaenvyecku
ONVHHBIX TPYO.
3. OnpepenuTb OTMETKY BOAbI B HAaropHoM Gake.
PacueTbl BbINOMNHWUTL Ars OOHOrO U3 BapuaHTOB MO AaHHbIM, NPUBEAEHHbIM B Tabn. 2.

Tabnuua 2.
McxogHble MocnegHas undpa HoMepa 3a4€THOM KHIDKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxog Qo, n/c 6 5 4 6 5 4 6 5 4 6
Pacxog Qe, n/c 10 9 8 10 9 8 10 9 8 10
OnunnHa 11, m 410 380 405 390 340 540 420 295 330 610
Onuna 2, m 340 360 310 320 390 590 480 310 286 580
Onuna I3, m 370 400 290 405 420 510 430 380 360 530
OnuHa la, m 370 320 405 330 370 480 390 400 390 600
OuameTtp di, mm 150 200 200 250 200 150 150 200 150 200
OuameTtp d2, mm 100 100 125 125 150 125 100 150 125 200
OunameTp ds, mm 50 75 150 150 75 100 125 250 200 100
OnameTtp d4, MM 100 100 125 125 100 150 125 200 200 125
Homep pucyHka 2,1 2,2 2,3
Bug matepunana tpy6 HOpMasbHbIE CTalbHbIE HOBbI€ CTanbHble HOBbIE YYryHHbIE
3apgava 3.

Hacoc nogaet Bogy 13 Bogoéma B pe3epByap Ha BbicOTy H no cranbHomy Tpybonposoay guameTpom
d v anuHon |. Cxema TpybonpoBoaa nokasaHa puc. 3. HeoxnaaHHo Hacoc OTKIMIOYaKT OT 3NeKTpUYecTsa 13
3a 00pblBa 3NEKTPUUECKON NUHUMN.

O6paTHbIN KnanaH yCTaHOBMEHHbI Ha BCacblBatoLLEe NUHUN Hacoca 3akpbincs Yepes Taak... C nocne
OCTaHOBKM Hacoca.

Mpn pacyete TpebyeTcs yyecTb, Kak MyTeBble Tak M MeCTHble notepu Hanopa. KoadduumeHT
COMpPOTUBIEHMS B Tpybe onpenennTb no dopmyne
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TpebyeTca onpenennTsb:

P
=

KONEHD

r—_l_—' EblX0f U3

e

‘< ofipaTHbl

KnanaH

-

Thy Bkl

/Peseppyap

3aaBUKKa

= KONEHD

OOpaTHbIN

KnarnaH

Puc. 4

Hacoc

1. CpefHIol CKOpOCTb NOTOKAa [0 OCTAHOBKM Hacoca.
2. CkopocCTb pacnpocTpaHeH s yoapHOW BOJTHBI.
3. [AnutenbHocTb a3kl yaapa To.
4. BbIisicHUTb BUA yaapa.
5. BenunuuHy yaapHoro noBbILEHNSI ABNEHUS.
Tabnuua 4.1
McxogHble MocnegHas undpa HoMepa 3a4€THOM KHIDKKE
JaHHble 1 2 3 4 5 6 7 8 9 0
OuameTp d, Mm 300 400 500 600 350 500 600 700 250 | 400
TonwuHa CTeHKM &, MM 10 12 40 70 12 15 50 80 8 70
Ffﬂ"'“a TPYOb! 950 | 1100 | 880 | 760 | 910 | 840 | 920 | 1200 | 990 | 780
ﬁ"'&ma noAvemMa Bofel | 15 | 15 14 20 19 | 13 | 10 22 24 | 28
Bpemst 3akpeiTus 05| 06 | 08 1.0 11 | 1.2 | 14 16 | 04 | 2
3aaBUXKKN Ta, C
McxogHble MocnegHas undpa HoMepa 3a4€THOM KHIDKKE
JaHHble 1 2 3 4 5 6 7 8 9 0
OunameTp d, Mm 50 65 80 90 100 125 150 65 80 100
TonuwuHa CTEHKM 5, MM 3.5 35 4.0 4.0 4.5 4.5 4.5 3.0 35 4.0
2
= anero 0.6 1.5 1.8 1.9 2 3 45 15 1.8 2
=
D sangmia 4.6 2.06 | 0.98 0.44 0.17 | 0.06 | 0.05 4.6 2.06 | 0.98
& 10 | 10 | 10 10 10 | 10 | 10 10 10 | 10
= Hacoc
- .
= ofipaTHeN 10 9 8 7.5 7 6 45 9 8 7
KnanaH
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p-f
S BELCOR W 1 1.1 1 1.1 1 1.1 1 1.1 1 1.1
Thyhel

LUKAIA U KPUTEPUMN OLLIEHNBAHUA

- OlLeHKa «3a4YTeHO» BbICTABMNAETCA 06y4aloLlEeMyCsl, €CNi OH FCHO, YeTKO, NOMMYHO U rPamMOTHO
usnaraeT Temy: [OaeT oOnpederieHne OCHOBHbIM TMOHATMSM C MO3MLUMK pasHbiX aBTOPOB, MPUBOAUT
npakTMyeckne npuMepbl Mo M3y4aemol Teme, YeTKO M3naraeT BbiBOAbl, cobnogaeT 3agaHHylo copmy
U3NOXEHUS — AOKNa UIv Npe3eHTauus;

- OLiEHKa «He 3a4TeHO» BbICTaBnsieTcsl oby4yatoLlemycsl, ecnv oH He cobriogaeTt Tpebyemyto dopmy
U3NOXEHUS], HE BblAENSIET OCHOBHbIE MOHATUSI U HE NMPEACTABAET NpaKTMYecknue npuMmepbl.

3.1.3 Tembl 4na vHOUBUAyanbLHOro 3agaHus
1. PaBHOMepHOE ABWXeHWe B OTKPbITbIX pycrnax. OnpegeneHve aMeMeHTOB XUBOrO CeYEHUst MoTokKa M
OOMyCKaeMbIX CpedHWUX CKOpocTel TeudeHus. NMogbop TUMOBBIX CEYEHWA MPU MPOEKTUPOBAHMM OTKPbIThIX
kaHanos u notkoB. KoadpduumneHTol Lesn.
2. PaBHOMepHOE ABWXEHME XUOKOCTU B OTKPbITbIX pycriax (kaHanax). OCHOBHblE TWMbl 3a4ad Npu pacdeTte
KaHanoB. XapakTepUCTUKMU XMBbIX CeYEeHUMN C pasnuyHou ¢opmon. B3anmmocBA3M 3MEMEHTOB >XMBOMO
ceyeHus.
3. PaBHOMepHOe [OBWXEHWe XWOKOCTM B KaHamnax 3aMKHYTOro ceyeHus. PacuyeT KaHanoB 3aMKHYTOro
CeyeHus.
4. [BuwkeHne >MOKOCTM B OGe3HanopHbIX (CamMOTEYHbIX) TpybonpoBogax. Pacuyer kaHanusauMOHHbIX,
OpeHaXxHbIX TPyO Npu M3BECTHOM pacxone, OTHOCUTENBHOM rMyOuHbI HANOMHEHWS U YKITOHE AHA KaHana.
5. T'vgpaBnuyeckne pac4yeTbl TpyOONpoBOAOB MNpW YCTAHOBMBLUEMCS HanNOPHOM ABWMXEHMM XKUOKOCTW.
PacueT npocTbix TpyGonpoBoaos. Pacyet AnuHHOro TpybonpoBoaa NOCTOSIHHOrO AnameTpa.
6. vgpaBnuyeckue pacyeTbl TpyOONpPoOBOAOB MNpW YCTAHOBMBLUEMCS HanNOPHOM ABWMXEHMM XKUOKOCTW.
PacueT TpybonpoBoaa 13 nocnegoBaTenbHO COeQUHEHHbIX TpyD. PacyeT napannensHo CoeaMHEHHbIX Tpyo.
7. TwgpaBnuyeckne pacyeTbl TpyboMpoBOOOB MpM YCTAaHOBMBLUEMCS HAMOPHOM [OBWKEHUMW KMOKOCTMU.
PacueT TpybonpoBoaa ¢ HenpepbIBHbIM U3MEHEHMEM pacxofa Mo AJHe.
8. TngpaBnuueckne pacyeTbl TpPybOMPOBOAOB MNPV YCTAaHOBMBLLUEMCS HAMOPHOM [ABWXKEHUWN >KUOKOCTMU.
PacueT nogBoasiiero (BcacbiBatoLLero) Tpybonposoga LeHTpobexHoro Hacoca.
9. l'vgpaBnuyeckue pacyeTbl TPyboMpoBOAOB MNPW YCTAHOBUBLLEMCS HAMOPHOM [OBWKEHWMU KUOKOCTW.
PacuyeT pacnpegenuTtenbHbIX BOAONPOBOAHBIX MNHUMNA.
10. HeycTtaHoBMBLUEECA OABWXKEHME XuWAKoCTM B Tpybonposogax. [AuddepeHumnanbHble YypaBHEHUS
HEeyCTaHOBMBLLEroCs ABMXEHUS BA3KOW CKMMAEMOM XUOKOCTU B HANOPHbIX Tpybonposoaax.
11. T'nopaBnuyecknin yaap Kak HeyCTaHOBMBLLEECS OBWXKEHME YNPYron XUOKOCTU B yNpyrnx TpybonpoBoaax.
MmppaBnuyeckun yoap nNpu MrHOBEHHOM 3akpbiTuu  3aTtBopa. CKOpPOCTb pacnpoCTpaHeHusi BOJSHbI
rmgpasnunyeckoro ygapa.
12. M'vapaBnuyecknii yagap npy NOCTENEHHOM 3aKpbITUK 3aTBOpa. 3alimMTa OT BO3AENCTBUSA rMapaBrinyecknx
yaapoB
13. M'mppaBnuyeckun yaap npu pes3koM MOHWXEHUU OaBneHuns (C paspbiBOM CMMOLWHOCTM NoToka). 3awuTta
OT BO3eNCTBUS rmapaBnnyeckux yaapos.
14. T'wpopaBnudeckun yoap B Tpybax. ®opmyna H. E. XXykoBckoro. CKOpOCTb pacnpocTpaHeHUs1 yaapHou
BOMHbI. [1psaAMON 1 HeNpaMoKn ruapaBnuyeckuin yaap npu sagaHHOM 3akoHe 3aKpblTUSA 3aABWXKW. [luarpamma
N3MEHEHNST JaBIeHUs y 3a0BWDKKU.
15. MeToabl NpegoTBpaLleHns HeraTUBHbLIX SBNIEHUIN rTMAPaBANYeCcKoro yaapa n ero Mcnonb3oBaHue.
16. 'mppasnunyeckue cTpyn. Knaccudukauumsa ctpyu. HesatonneHHsle cTpyu.
[dunHamunyeckne ceoncTea CTpym.
17. VicTeyeHne XMOKOCTM Mpu nepeMeHHoMm Harope. O6wan xapaktepuctuka siBneHusi. MictedeHne npu
nepeMeHHOM Hanope 1 NOCTOSAHHOM MPUTOKE.
18. VicteueHue xunakoctn npu nepemMeHHoMm Hanope. VcteueHne n3 npuamaTU4eckoro pesepsyapa 4vepes
He3aTonneHHoe 1 3aTonfIeHHOe OTBEePCTUS NpU OTCYTCTBUM NPUTOKA.
19. McTeyeHre XUOKOCTM MpU MNepemMeHHOM Hanope. McTeyeHne npu M3MEHeHUM ypoBHeEN B 06oMX
pesepByapax.
20. VicTeveHune XunagKkocTu npy NOCTOSSHHOM Harnope. VicteueHune Yepes GornbLLIOe OTBEPCTHE.
21. lNoTepn Hanopa Npy HepaBHOMEPHOM ABWXEHUM xuakocTn. Obwme ceegeHms. MecTHble noTepu Harnopa
KoathumumneHT conpoTBEHNA CUCTEMBI.
22. MNoTepn Hanopa npu paBHOMEPHOM OBWXEHUMU XUAKOCTU. BrnnsHue dopmbl ceveHns TpybonpoBoga Ha
kKoadpcbmumeHTol  [apcu. BnunsiHe ycnoBum  skcnnyataumm  TpybonpoBoga Ha  ruapaBrniMdeckue
COMpoTUBEHMS.
23. loTepu Hanopa npu paBHOMEPHOM AOBWXKEHUU XMAOKOCTU. Dopmynbl Ans koadpduumeHTa Llesn B
KBaZpaTu4HOM obnactu conpoTuBneHusi. Cnocobbl CHUXKEHNS TMapaBINYEeCcKUX CONpPOTUBIEHNIA.
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24. XXugkocTtn n nx gpmsmyeckmne ceorictea. Ocobblie cBONCTBA BOAbI.

LUKANA U KPUTEPUUN OLLEHNBAHUA
- OLiEHKA «3a4TEHO» MO BbINOSIHEHMIO MHANBUAYaANbLHOIO 3a4aHns npucBanBaeTcs
32  pacKkpblTue TeMbl, KayeCTBEHHOe OdOpMSIeHMe npe3eHTauunm  cornacHo  TpeboBaHusM,
CaMOCTOSITENIbHOCTb M KayecTBO aHanusa npopaboTkym TeopeTUYeckUx MONIoKEHWI npeameTa
ncecnenoBaHu4; npopa60TKa M UCnonb3oBaHMe nutepatypbl NpuU BbINONTHEHUN MHOMBUAYANbHOIO 3agaHuA
(bonee 3 MCTOYHMKOB);

- OLleHKa «He 3a4TeHO» NpucBanBaeTCcs, ecrnm oby4aloLnincs He CMOr BCECTOPOHHE
pacKpbITb TEOPETUYECKOE CoaepKaHne TeMbl, criaboe kavyecTBO nNpeameTa UcCrnefoBaHus, HeJoCTaToOMHoe
KonnyectBo npopaboTaHHOM nuTepaTtypbl (MeHee 3-X WCTOYHWUKOB), HE CMOr BCECTOPOHHE pacKpbiTbh
TeopeTu4eckoe coaepXxaHue TeMbI.

3.1.4 MNepeyveHb 3agaHUN ANA KOHTPOJIbHbLIX PaboT 00y4YarLWMXCA 3a04HON (POpPMbI OOYyUYEeHUSs
3apgava 1.
OtBepcTtue pasamepom BxL B BepTMKanbHOM CTEHKE pe3epByapa 3aKpbITO MIOCKAM
MOBOPOTHBIM LMTOM (purc. 1), KOTOPLIV NPWXMMAaETCH K CTEHKE rpy3oM G Ha nnedve r .
Haiitn BenuumHy rpysa G, 4oCTaTOuHYIO AN yaep)XaHust Boabl B pe3epByape Ha ypoBHe H, ecnu
paccTosiHMe OT BEPXHeW KPOMKM OTBEPCTUS OO OCY BpalleHus wuTa h.
PacyeTbl BbINOMHUTBL ANA OAHOrO U3 BapMaHTOB MO AaHHbIM, NpMBeAeHHbIM B Tabnuvue 1.

1A h
=ty 3 \H L
G
‘» B L B
——m 3
Puc.
Tabnuua 1.
McxoaHble MocnegHas umMdpa Homepa 3a4eTHOM KHUXKKM
OaHHble 1 2 3 4 5 6 7 8 9 0
my6buHa BoAabl
H, m 3,0 4,5 4,0 5,5 3,0 4,5 2,0 3,0 2,5 4,0

PaccTtosHue ot

BEPXHEN KPOMKM

oteepcTtus go ocu | 0,30 0,40 0,30 0,40 0,30 0,40 0,30 0,40 0,30 0,40

BpaLleHus wuTa
h, m

Mneyor, m 2 1,5 3 2 1,5 1 2 1,5 2 3

Paamep

2x2 2x3 2x4 3x2 1x1 3x3 1x3 2x3 1x3 2x4
oTBepcTna BxL, m

3apava 2.

HawnTu, kak pacnpegensetca pacxog Q mexay AByMs napannenbHbiMu Tpybamu (puc. 2), ogHa mn3
KOTOpbIX nmeeT AnvHy Li, anameTp D1, a Apyras ¢ 3aABWKKON, KOS(PDULMEHT CONPOTUBNEHNS KOTOPOM Cs ,
nveet aonuHy L2 n anametp Dz .3HayeHus KoadppuumeHTa CONpOTUBIEHUSA TpeHUs TpyO MNpUHATb
COOTBETCTBEHHO paBHbIMU A1 U A2 . [loTepu Hanopa B TPONHUKAX He y4uTbiBaTb.

PacyeTbl BbINOMHWUTL A51S OAHOTO U3 BapMaHTOB MO AaHHbIM, NPMBEAEHHbIM B Tabn. 2.
L:,D:

L, D;
Pwuc. 2

Tabnuua 2
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McxoaHble MocnegHas umudpa Homepa 3a4€THOWM KHUKKM

JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxog Q, nlc 20 90 30 35 43 45 50 60 70 80
OnvHa L1, m 30 40 50 20 60 70 80 90 100 120
OnvHa L2, m 70 90 120 60 130 150 170 180 250 200
OunameTp D1, Mm 50 60 80 150 100 90 70 200 175 125
OunameTp D2, Mm 80 125 150 300 200 150 125 350 300 250
KoadhpuumeHt
CONpoTUBNEHUS 0.15 | 0.75 0.2 0.3 0.05 0.3 1.8 0.23 0.6 1.65
3a4BWXKKN, Cs
KoadhbuumeHT
conpoTtusneHuns Tpexma | 0,051 | 0,051 | 0,045 | 0,037 | 0,041 | 0,043 | 0,047 | 0,034 | 0,035 | 0,038
TPYyObl, A1
KoadhbuumeHT
conpoTtusneHus Tpenua | 0,045 | 0,039 | 0,037 | 0,037 | 0,037 | 0,037 | 0,039 | 0,037 | 0,037 | 0,037
TpyOblI, A2

LUKANA N KPUTEPUM OLIEHUBAHUA

— OLUEHKa «3a4yTeHO» MO KOHTPOSibHOW paboTe npucBavMBaeTCA 3a KavyecTBeHHOoe odopmIieHue

paboTbl, NPaBUMbLHOCTb PELUEHNS 3a8auu;

— OUEHKa «He 3a4TeHO» Nno pa60Te BbICTaBJ1AE€TCA, €CIn 06yqarou_gm7|cq He CMOr pelwnTb 3aaadvy uin

3afava pelleHa ¢ rpybbiMy omMGKamu.

3.1.5. CpencTBa, npuMeHsieMble 6akanaBpoM MNP CaMOCTOATENTIbHOM U3YYEeHUU TeM

ANsi CaMOCTOATENbHOIO U3y4Y4eHuUsi TeMbl
«OTHOCUTENbHbIN NOKOW (paBHOBECUE) XKUAKOCTUY

1.0OTHOCUTENbHbIN NMOKOW XMUAKOCTY (Ha XXMOKOCTb AEWUCTBYIOT CUMa TSXKeCTU U LeHTpobexHasa cuna).

2.0THOCUTENbBHbIV NOKOWN XUAKOCTU (Ha XXMAKOCTb OENCTBYET cuna TSKeCTU U UHepLMOHHas cuna).

3.MMpnMepbl OTHOCUTENBHOMO MOKOS XUOKOCTH.

4. Kak pacnpefensietcs fjaBrneHue B pes3epByape, ABUraloLweMcs C pPaBHOMEPHbLIM YCKOPEHNEM NO
rOpM30OHTanNbLHOWN MIOCKOCTN?

5.Kak pacnpepgensetcsa gaBneHne B UMNUHAPE, paBHOMEPHO BpaLLatoLLIEMCS] BOKPYT BEPTUKaNbHOM
ocun?

6.3anuwunTe 1 NOACHUTE ypaBHEHWE NOBEPXHOCTU PABHOMO AaBMEHUS.

BOMPOCbHI
AnNsi CaMOCTOATENbHOro N3y4YeHUsi TeMbl
«Cuna naBneHus Ha LMNMHApPUYeCcKne NoBepxXHOCTU»

1.Cvna gaBneHus XXuaKkocTu Ha KPMBOINUHENHbIE NOBEPXHOCTU. MNpuMepbl.

2.Cvna gaBneHus XuMOKOCTU Ha KPUBOMMHENHbIE MOBEPXHOCTY (LLEHTP TSHKECTU, LEHTP AaBMEHUS,
anopbl rMAPOCTaTUYECKOro AABMNEHWS], TENO AABNEHUS).

3.[aBneHune Ha UMNUHAPUYECKUE NOBEPXHOCTU.

4.MpuBeanTe NpUMep NPOCTENLLMX CNyYaeB AABMEHNUS HA KPUBOTMHENHbLIE MOBEPXHOCTY.

BOMPOCbHI
AnNsi CaMOCTOATENbHOro N3y4eHUs TeMbl
«YpaBHeHue BepHynnu Ans noToka peanbHON XUAKOCTU»

1. 3anucaTb 1 NOACHUTb ypaBHeHWe bepHynnu ona peanbHOM XUAKOCTW.

2. [anTe onpepeneHve U NOACHUTE CYTb MOHATUN: YCTAHOBMBLLEECS U HEYCTaHOBMBLLEECSH
ABWXEHWE XNOKOCTU; paBHOMEPHOE U HEPaBHOMEPHOE ABMXEHNE XUOKOCTU; XKUBOE CeYeHne
NOTOKa >XMOKOCTU, CMOYEHHbLIV NEPUMETP W rmapaBrinyeckuin pagmyc.

3. OnuwnTe reoMeTpu4ecknii U IHepreTUHEeCcKnii CMbicn ypaBHeHus bepHynnu ans peansHow
XWUOKOCTW.

4. Onuwute OU3NYECKYIO CYTb YpaBHeEHUS BepHynnu ansa peansHON XWAKOCTU, U NOSICHU Te
CMBbICIIOBOE cofepXaHue BCcex cnaraembix 3TOro ypaBHEHUS.

5. Kakylo pasamepHOCTb UMEIOT YneHbl ypaBHeHns bepHynnu.
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BOMPOCHI
ONsi CaMOCTOATENbHOIO U3y4YeHUs1 TEMbI
«Pa3nunyHble BUAblI MECTHbIX COMPOTUBIIEHUN»

1. [aiite onpeaeneHune n NosicHUTE PUINYECKNIA CMBICTT MOHATUSIM «TMAPaBNYECKOe
COMpOoTUBMEHMEN» U «NOTepU Hanopay». Kakme Buapl ruapaBnmyecknx ConpoTUBNEHUN
CyLLEeCTBYIOT?

Banuwute popmyna Bencbaxa ans onpegeneHnsa notepb Hanopa Ha MeCTHbIX CONMPOTUBIIEHUSAX.

MosicHUTe PU3NYECKUIA CMBICTT KaXKAOro U3 COMHOXMUTENen dopmyrnbl Bencbaxa u
oxapakTepu3ynTe UX BIMAHME Ha BENWYUHY NOTEPb Hanopa.

Kak onpegensoTcs MecTHble NOTepw Hamnopa B 3KkcnepuMeHTax?
MpuBeguTe NpMmMepbl MECTHBLIX COMPOTUBMEHMUI.

o Wb

BOMNPOCHI
ANs CaMOCTOATENbHOI0 N3y4YeHUsi TeMbl
«M'mapaBnuyeckne mMalUHbI»

Knaccudmkauus Hacocos no npuHumny aenctemsi. OCHOBHble Noka3aTenu paboTbl HACOCOB.
Yem oTnmyaloTcs gMHaMuyeckme Hacocbl OT 06 beMHbIX HACOCOB.
KakoBbl JOCTOMHCTBA W HEJOCTaTKU AMHAMUYECKUX U OO BbEMHbIX HacocoB?

Kakune Tunbl rmapaBJjint4eCcKnx HacoCoB HalJn Hanbonee LLINPOKOE NpnMeHeHne B
NMPOMbILLUJTIEHHOCTU U TEXHUKE?

Kak MapkupytoTcst Hacockl, MPUBECTU NPUMEPHI.

o krobdpE

o6wun anropnuTMm CamoCtToAaTesIbHOro N3y4eHmsa TemMmbl

1) O3HakoMnUTLCHA C PEeKOMEHAOBAHHON y4eBHOW NUTepaTypon U 3NEKTPOHHLIMU pecypcammn no Teme
(opveHTMPYSCb Ha BOMPOCHI Af15i CAMOKOHTPOIS).

2) Ha aToi ocHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3MNOoXeHUs TeMbI

3) BoibpaTtb (popmMy OTHETHOCTM KOHCMEKTOB (NfiaH — KOHCMEKT, TeKCTyanbHbIA KOHCMEKT, CBOBOAHLIN
KOHCMEKT, KOHCMEKT — cxema)

4) OcopMnTe OTYETHBIN MaTepuan B YCTaHOBMEHHOW opMe B COOTBETCTBUM METOOUYECKMMU
pekomMeHaaunamMm

5) MNpoBecT! CaMOKOHTPOSIb OCBOEHUSI TEMbI MO BOMpPOCaM, Bbl4aHHLIM NpenogaBaTenem

6) npe,D,OCTaBI/ITb OTYETHbLIN maTtepuan npenogasartesno no cornacoBaHnkww C Begywmm
npenogaBsaTtesiem

7) MogroToBUTBHCA K npeaoyCMOTpPEeHHOMY  KOHTPOJIbHO-OUEHOYHOMY MEepOrnpUATU0 Mo pesyrnbTaTtamMm
CaMOCTOATESIbHOIo U3y4eHuna TemMbl

8) MpuHATL yyacTve B ykazaHHOM MepOonpusTAM, NPONTU pyGexHoe TecTMpoBaHWe Mo pasgeny Ha
ayaMTOPHOM 3aHATUM U 3aKMioYUTENbHOEe TeCTUpPOBaHME B YCTaHOBEHHOe AN BHeayaUTOPHOW paGoThbl
Bpemsi

LUKANA U KPUTEPUN OLLEHUBAHUA

- OLEHKa «3a4TeHO» BbICTaBNSAETCS 0DOyvalolemMycsi, ecrim OH SICHO, YeTKO, JIOTMYHO U TPamMOTHO
nanaraet Temy: AaeT OnpederneHne OCHOBHbIM MOHATUSIM C MO3ULMM PasHbiX aBTOPOB, MNPUBOAUT
npakTu4yeckne nprMmepbl Mo U3y4yaemMol Teme, YeTKO u3naraeT BbiBOAbl, COBMogaeT 3agaHHylo dqopMmy
U3NOXEHWs — OOKNaj UM Npe3eHTauus;

- OUEeHKa «He 3a4TeHO» BbICTaBMseTCs 06ydaloLleMycs, ecrnm OH He cobnioaaeTt Tpebyemyo dopmy
N3NOXEHWSs!, HE BbiAeNseT OCHOBHbIE MOHATUS U He NpeACTaBnseT NpakTMYeckme NpuMeps.

3.1.6. Bonpochl K 3awuTe nabopaTtopHbIX paboTt

Tema: UCCJIEOOBAHUE PEXXUMA OBUXEHUNA XUOKOCTW
Bonipocsbi:

1. Kakue cylLeCTBYIOT pPeXMMbl ABMKEHUS XKNOKOCTN?

2. HanuwuTte aHanutnyeckoe BblpaXeHne uucrna PenHonbaca Ona  pasfiMyHbIX - AIMHEWHBIX
XapakTepucTUK pycra.

Kak pacnpefensitoTcsi CKOpoCTU ABWXKEHUSI NPU JTAaMUHAPHOM U TypOYyNeHTHOM pexmumax?

B uem cocTouT CcyLLHOCTb OnbITOB PenHonbaca?

[ante onpeneneHne KpUTUYECKON CKOPOCTU N KPUTUYECKOro Yncna PeliHonbaca.

arw
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No

10.
11.
12.
13.
14,
15.
16.
17.

18.
19.

20.

aks

BHO®o~NO®

17.
18.
19.
20.

ogkrwnE

© N

0.

[anTe onpegeneHune pacxogy 1 cpeaHen CKOPoCTM NOTOKA, UX pa3MepHOCTb

YTO Ha3biBaeTCH XUBbIM CEYEHUEM U TPU Er0 XapaKTEPUCTUKN (Nnowanb, CMOYEHHbIN NepumeTp U
rmopaennyeckuin paguyc)?

B yem 3akntovaeTcs runotesa CrfoOWHOCTU XUOKOCTU?

YTO Ha3bIBAETCS XUOKOCTbIO U KAKOBbI €€ Pa3HOBUAHOCTU?

YT0 Ha3bIBaeTCs ugearnbHOW U peanbHOM XUOKOCTb?

[ante onpeneneHune rmapocTaTuKn

OxapakTepusynte Tpy CBONCTBA rMApPOCTaTUYECKOrO AaBNEHNA?

BbiBeanTe un 06bCHUTE OCHOBHOE ypaBHEHUE rMAPOCTaTUKM.

BbiBeante n obbacHnTe 3akoH NMackans.

Oxapaktepusynte cnocobbl 1 Npubopbl ANA U3MEPEHNS OaBNEHNUS.

BbiBeguTe n 06bsAcHUTE 3akoH Apxumeaa.

Kak onpegensietca cuna rMapocTaTMyecKkoro AaBfieHMSI Ha MITOCKY0 CTEHKY M UMMVMHOPUYecKne
NOBEPXHOCTU?

Kak onpegensetcs TonwmHa CTeHOK TpyobI?

HanTe xapaKTepucTuky paboumx >KXWOKOCTEN rmMaponpuBoAoB (MHOEKC BA3KOCTW, uandeckas,
MexaHn4yeckas u xuMmmnyeckasi cTabunbHOCTb).

Mepeuncnute gononHuTenbHble TpeboBaHMsA K paboynm XNOKOCTAM.

TEMA: TAPUPOBAHWE BOJOMEPA BEHTYPU
Bornipocsbi:

3anuwmnTte ypaBHeHMe bBepHynnu Ans  anNeMeHTapHOM CTPYMKM  BSA3KOW  XWAKOCTW  Mpu
YCTaHOBMBLUUMCS OBWDKEHUN.

KakoBa pa3amepHOCTb 4neHoB ypaBHeHus bepHynnun?

Kak nHTeprnpeTnpyloTcsa YneHbl ypaBHeHUs BepHynnu ¢ reomeTpuyeckon U 3HEepPreTUYecKon TOYKM
3peHus.

Y70 Takoe rmapaBrMYeCcKMin YKIoH Ans noToka?

MoryT nuM npu  YyCTaHOBMBLUEMCSH MNNABHO  WU3MEHAOWEMCS  [OBWKEHWM HamnopHas W
nee3oMeTpuyeckass nNuHWS pacnonaratbCA OTHOCUTENbHO Apyr Apyra Mo AfIMHe noTtoka
napannensHo, nepecekaTbCs?

B kakux cnydasix nbe3oMeTpuyeckas NMMHUSA No AfMHE NOTOKa MOHWXKaeTcs unv nogHMmaeTcs.
MoxeT nn koaddpuumneHT Kopronnca 6biTb MEHbLIE NN paBEH eOUHULBI?

3anuwute opmyny ansa onpegeneHns koadduruneHTa KUHETUYECKON SHEPTU.

B yem cocTouT CyLHOCTb YpaBHEHMS HEPa3PbIBHOCTU NOTOKa?

OxapaktepusyinTe rpaduyeckoe nsobpaxeHue ypaBHeHus BepHynnu (nbesomeTpuyeckas NuHWS,
HarnopHas NnHUs).

. Y10 HasbIBaeTCA ruapoanHaMUYECKUM Harnopom?
12.
13.
14,
15.
16.

MpakTuyeckoe NnpuMmeHeHne ypaBHeHUss BepHynnu — Bogomep BeHTypu, BOAOCTPYIMHBIN Hacoc.

B yem cocTosT 3agaum 1 0OBbEKT U3ydYeHUs TMAPOANHAMUKN?

OxapakTepuayinTe yCTaHOBMBLLEECS N HEYCTAHOBUBLLEECS ABWKEHNE XUOKOCTU.

OxapakTepuayiiTe paBHOMEPHOE U HEPAaBHOMEPHOE ABWXEHUE KUOKOCTW.

OxapakTepunsynte OCHOBHbIE MOHATUA CTPYW4aTOro OBWXKEHUs (KMOKas 4dacTuua, TpaekTopus,
anemMeHTapHas CTpyika, NIMHUA Toka, Tpybka Toka).

CBowicTBa arnemMeHTapHOW CTPYMKW.

YTo Takoe NoTOK XXMAKOCTU?

HanuwwnTte n o6baAcCHUTE ypaBHEHUE MOCTOSIHCTBA pacxoAa.

B yem cocTouT CyLLHOCTb YpaBHEHUS HEPA3PLIBHOCTU NMOTOKA?

TEMA: ONMPELENEHUE NYTEBbLIX CONPOTWVBEHW MO ANVHE

Bonpochi:

HaiTe obLyto xapakTepMcTUKy NoTepb Hanopa B TpybonpoBoaax.

Kak onpegensoT notepu Hanopa no anvHe Tpyobl?

Kak onpegensoT MecTHble notepu?

Y70 Ha3bIBaeTCH, NbE30OMETPUYECKUM YKITOHOM?

KakoBa npuvpoga BO3HWKHOBEHWs MOTEPb Hamopa (d4aBneHus) No ANMHE NpU NaMWHapHOM U
TYpOYNEHTHOM pexume OBWKEHUS XXUOKOCTU?

Mo KakMM ypaBHEHUSAIM ONpeaensaTCca NoTepu Hanopa (4aBneHns) No AnvHe noToka?

KakoBbl BUAbl LLEPOXOBATOCTN BHYTPEHHEW MOBEPXHOCTU BHYTPEHHEN MOBEPXHOCTW TPYObI, Koraa
OHa y4uTbIBaETCHA?
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10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

21.

10.
11.

12.

13.

14.
15.

16.

17.
18.
19.

20.

KakoBbl xapakTepHble 006racTM rnmgpaBiMYeckUX COMPOTUBMEHMI Ha rpadwmke Hukypaase?
MosicHNTE Kaxxayo U3 HUX.

Kakoe 3HayeHune vmeeT TonwmHa TaMUHapPHOW NITEHKN?

HaiTe onpegeneHne NpocTbIX U CAOXHbIX, KOPOTKUX U ANMHHBIX TpybonpoBogos?

KakoBbl OCHOBHbIE 3agaun 1 hopMyrbl pacdeTa npocToro Tpybonposoga?

MosicHNTE NOHATUSA «FMAPABIMYECKM FNadKMe» U «MMOPaBINYECKN LUEPOXOBATLIE» CTEHKA TPYObI.
Kak paccunTtbiBaeTCs TOMLWMHA BA3KOrO Noacnos?

UTto Takoe aKBUBANEHTHas LLIEPOXOBATOCTb, B KAKUX pacyeTax oHa UCMOnb3yeTcs?

OT kakmx BenuuvH 3aBUCUT KO3 dUUMeHT [Japcu npu paBHOMEPHOM NaMWHAPHOM OBWXEHWUU B
LUMnmMHapu4eckon Tpybe ¢ KpyribiM NonepeyHbIM cedeHnem?

OpavnHakoBbl Nn 3HaYeHust koadpdmumeHTa Kopronuca npu nammHapHOM 1 TypOyneHTHOM pexumax
OBWKEHNA B UMnNnHapuyeckon tpybe?

OT «kakmx cpaktopoB B obwem cnydyae 3aBUCAT 3HAYEHUSS KOIPMULMEHTOB MECTHbIX
COMPOTUBMNEHNIA?

B kakoM cnyyae notepu Hanopa 6yaoyT 6onblie Npy BHE3ANHOM pacLUMpPEHUU UK NPU BHE3ANHOM
Cy>XeHun Tpybbl?

3anuwmnte dopmyny ansa onpegeneHnst KoadduuneHTa MECTHOIO CONPOTUBMIEHUS NPY BHE3AMHOM
pacLUMpeHun.

B uyem rugpaBnunyeckune ocobeHHocTu paboTbl TpybonmpoBoooB U3 MocrefoBaTensHO M U3
napannenbHO COeANHEHHbIX TPYD?

TEMA: UCTEYEHWE U3 HACAOOK MNMPU NMOCTOAHHOM HAIOPE.
Bornipocsbi:

3a cuyeT 4ero npoucxoauT yBenuyeHne KoadduumMeHTa pacxoda npu UCTEYEHUN XUOKOCTU Yepes
BHELUHUIA LMMNMHOPUYECKNIA Hacagok?

Kakum ycrnoBusM [JOOMKeEH yOOBMEeTBOPATb Hacagok, 4Tobbl OH paboTan, Kak BHELUHWUA
UUNMHAPUYECKUIA?

Kak nameHsieTcst BenuynHa KMHETUYECKOW SHEPIMM NPU pasfYHbIX TUMax Hacagok?

Ona  kakmx npakTU4ecKUx uenen nNpUMEHSeTCs BHEWHUA UUIUHOPUYECKUA, KOHWYECKUN
CXOOALLMIACH U pacxoddaLmMncst Hacagok?

CpaBHUTE rugpaBnUYecKMe  XapakTepUCTUKM OTBEpPCTMA U Hacagok. Kakve  Hacagku
XxapaktepusytTca 6onbwinm koaddurumeHTomM pacxoaa, 6onbLluen BbIXOAHOW CKOPOCTbO, MEHbLUEN
BbIXOOHOW CKOPOCTbIO, FAe OHM MPUMEHSIOTCSA Ha NMpakTuke?

3anuwute copmyny aAnsg onpegeneHnsa BpEMEHN, B TEYEHNE KOTOPOro NPOMCXoauT onpeaeneHHoe
U3MEHEeHNe Hamnopa, NMpuM UCTEYEHMM U3 MpUM3MaTMYECKOro pesepByapa 4vepe3 oTBepctve (6es
NPUTOKA XXUOKOCTU U3BHE).

OnpeneneHve Bpemsi BbITEKAHWSI OOHOTO W TOro ke obbema >XUOKOCTM MpU MOCTOSAHHOM W
nepemMeHHOM Harnope.

Kakne ocoBeHHOCTM UMEET UCTEYEHME XKUOKOCTM NPU U3MEHEHUN YPOBHEN B 000UX pesepByapax?
3anuwunte pacyeTHble HPOPMYbI.

Mpu BbINOMHEHUUN KaKOro YCrnoBus OTBEPCTME Ha3biBaeTCa MarnbimM?

KakoBa ontvmansHas gnvHa uunmMHapuMyecKkoro Hacagka, Yem oHa obycnosneHa?

YeMm O0OBACHUTE yBenMMYeHue KoadpduumMeHTa pacxoga Mpu WUCTEYEHMM Yepe3 Hacafok ¢
Ko3bhUMEHTOM pacxoda OTBEPCTMS TOM e nnowaan?

Banvwute opmynbl ONsi CpegHEN CKOPOCTU B CXATOM CEYEHMM U ONis pacxoda npu UCTEYEeHUn
yepes Marnoe HesaTonneHHoe 0TBEPCTUE C OCTPON KPOMKOW.

Kakoe 4ncneHHoe 3HayeHue umeroT Koaq)cpmu,meHTblfu €, (p,f NPV NCTEYEHUN XUOKOCTU Yepes
mMarnoe otBepctue? KakoBa CBsi3b MeXay 3TMMK KoacpduuneHtammn?

Yto Takoe Hacagok? lNMouemMy anuHa Hacagka NpuHUMaeTcsa paBHon 3...4 anameTtpa?

Kak onpegenutb  KoadppuUMEHT  C©xaTusd,  CKOpPOCTM, pacxoda W COMpPOTUMBNEHUS
3KCnepuMeHTanbHbIM NyTem?

OnpegenuTe BENUUYMHY pacxoda XMAKOCTU NPU ee UCTEYEHUM U3 OTBEPCTUN B TOHKOW CTEHKE npwu
NOCTOSIHHOM Harope, Ucnonb3ys ypasHeHue [l. bepHynnu.

B kakux cnyvasx MeeT MecTo HECOBEPLUEHHOE U COBEPLUEHHOE CxaTne?

YUto Takoe nHBepcusa ctpymn?

Kakune Bugpl cxatusa Bbl 3HaeTe, Kak OHY Y4UTBIBAKOTCA MPpU rMapaBnvyeckux pacyetax?

Mouyemy Ko DULMEHTBI ncTeueHus € P u L. MEHbLLE eOMHULbI?
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TEMA: UCTEYEHWE N3 OTBEPCTUW NPV MOCTOAHHOM HAMOPE.

Bonipocsbi:

L

OnpegenvTe BeNMYMHY pacxona XWUAKOCTU MpU ee UCTEYEHUN U3 OTBEPCTUIA B TOHKOW CTEHKe Npu
MOCTOSIHHOM Harnope, Ucnonb3ys ypaBHeHue [. BepHynnu.
B Kakux cnyyasx MMeeT MecTO HECOBEPLLEHHOE M COBEPLUEHHOE CXaTue?

NanTe onpeaeneHne koadpduumeHTa cxatus € | ckopoctu P pacxoga M.
Kakune Buapl ckatus Bl 3HaeTe, Kak OHW y4UTBIBAKOTCS MpU rMApPaBAMYECKMX pacdeTax?

Mouemy koadbduumenTsl ucteverusi €, ¢ 1y meHblue eauHALLI?

SRS

TEMA: ONPEOENEHNE BPEMEHW ONOPOXXHEHNA PESEPBYAPA MNPV NMEPEMEHHOM HAMNOPE
XNOKOCTWN.

Bonipocsbi:

1. 3a cuer yero npoucxoauT yBenuyeHue koddduumneHTa pacxoga npyu UCTEYEHUM XKUOKOCTU vepes
BHELUHUIA LIMNNHOAPUYECKUI Hacagok?

2. Kakmm ycrnoBusIM [OIDKEH YOOBMETBOPATb Hacafdok, 4ToObl OH paboTtan, Kak BHELUHWUR
LUMITMHOPUYECKUIA?

3. Kak nsmeHsieTcst Benu4mMHa KMHETUYECKOW SHEPIUM NPU pasnnYHbIX TUNax Hacagok?

4. [Ons KakMx MpakTUY4eCKUX Lenern MNPUMEHSIETCS BHELWHUN  UUIUHOPUYECKMN,  KOHUYECKUN
CXOOSILLMIACS U pacxodsaLWmincst Hacagok?

5. Kakue Hacagkm xapaktepusytoTcs OonblimMM KoadpdumumeHToM pacxoda, Oonbluen BbIXOOHOM
CKOPOCTbIO, MEHbLLEW BbIXOQHOW CKOPOCTbLIO, A€ OHN MPUMEHSIIOTCSt Ha NpakTuKe?

6. 3anuwunTte popmyny ans onpeaeneHnsi BPEMeEHU, B TeYEHME KOTOPOro NPOUCXOANT onpedeneHHoe
NU3MEHEHWe Harfopa, Npyv MUCTEYEHWM U3 MNPU3MaTUYECKOro pes3epByapa 4epe3 oTBepcTve (6e3
NPUTOKA XXWUOKOCTU U3BHE).

7. OnpepgeneHne Bpems BbITEKAHUA OOHOIO M TOro e oObObema XUAKOCTU NPU MNOCTOSIHHOM U
nepemMeHHOM Harnope.

8. Kakue ocobeHHOCTU MMeEeT ncTeyeHne XNaKocTn Npu N3MeHeHMn ypoBHen B 0bomx pesepsyapax?
3anuwunte pacyeTHble POPMYIbI.

9. OnpegeneHne BpeMeHU ONOPOXHEHNST EMKOCTM.

Wkana n Kputepuu oueHnBaHusA
caMonoaroToBKky no rtemam na6opaTop|-|b|x 3aHATUN

— OLEHKa «3a4TeHO» NpucBamBaeTcs 3a KayecTBeHHoe odopmIieHne paboThbl, NpaBuIbHbIE OTBETHI Ha
BOMNPOCHI;

— OUEeHKa «He 3a4TeHO» No paboTe BbICTaBNsETCH, ecnv oby4yatomincs He CMor faTb rPaMOTHbIA OTBET Ha
BOMNPOCHI.

3.1.5. DoHA TecTOBLIX 3ag4aHUN

1. B43KOCTb XngKocTn npun ysenuyeHnmn temnepartypbl
yBeInn4mnBaeTcqd

yMeHbLlaeTcs +

OCTaeTCst HEM3MEHHON

CHa4ana ymMmeHblLlaeTCd, a 3aTeM OCTaeTcd NOCTOSIHHOW

2. KugkocTb, He SBNALWAACS KanenbHON
pPTYTb

KepOCuH

He(pTb

asor +

3. Macca uakoctn 3aknio4eHHas B eanHuLe obbema — aT1o KUAKOCTN
Brnuwume omeem cmpoyYHbiMU GyKkeamu
OTBeT: NMNOTHOCTb.

4. OcHoBHoe ypaBHeHMe rmgpoctaTtn4eckoro gaBjieHna 3anmcbiBaeTtcqa B Buge

P=P, +pooh

amm
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P =P, + ogh;
P =R —pgh;
P =P+ ph,

5. TuwppocTtaTudeckoe faBneHune npu rmybrHe Norpy>KeHns TOYKWU, paBHOW HyM0 paBHO
JaBrneHuto Hag cBOGO4HON NOBEPXHOCTLIO +

npovsBeaeHnto obbema XUAKOCTM Ha ee NNOTHOCTb

pa3HOCTW AaBNeHUn Ha AHe pesepByapa 1 Ha ero NoBepPXHOCTU

Npov3BeaeHN0 NNOTHOCTM XNAKOCTU Ha ee yaenbHbIA BEeC

6. Touka NpUNOXeHUs paBHOAEWCTBYIOLLEN MMOPOCTATUYECKOrO OABIEHUS NEXWUT HWKE LEHTpa TSHKeCTu
nrockoi 6GOKOBOWM NOBEPXHOCTM pe3epByapa Ha PacCTOsIHWM

J
e= 0
Lwa)
)
e=
Lum ‘] 0
L
_ ym
e=1J,

@
e=wl,L,,
7. )J,aBneHme HW>XXe OTHOCUTESIbHOIo HynA
abcontoTHoE
aTMocdepHoe
M30bITOYHOE

BaKyymmeTpuyeckoe +

8. [uaopocTaTuyeckoe AaBreHune

BCerga HanpasfeHo Mo BHYTPeHHel HopManu K nrollaike, Ha KOTOpyo OHO AeiCTByeT +
BCerga HanpasfeHo Mo BHeLUHel HopManu K Niollaake, Ha KoTopylo OHO AeicTByeT
BCerga HanpasfeHo Mo KacaTenbHON K MoLlaake, Ha KOTOpylo OHO AeicTByeT

BCerga HanpasfeHo B CTOPOHY CBOGOAHON NMOBEPXHOCTU XKUAKOCTU

9. 3akoH rnacuT: Ha Teno, NOrpy>XeHHOe B BOAY, OENCTBYET BbiTankuaroLwlas cuna
paBHas BeCY BbITECHEHHOWN BOAbI

Brnuwume omeem cmpo4HbiMu bykeamu

OtBeT: Apxumega.

10. OnddepeHumanbHoe ypaBHeHue J1. Snepa ABUXKeHNe HEBA3KOM XXMAKOCTU NOTOKa umeeT BUA

Fx_i.@zdu_x-
p OX dt
i Q
dh " »%*R
d ’B
(1_&3)
g
ouU +5Uy +8UZ _0.
OX oy oz
2 2
zl+—1+\i:zl+i+v—2
PI 29 P9 29

11. [Be KaTeropum cur, KOTopble MOryT AeiCTBOBaTb B XXMOKOCTSX U rasax aTo
MacCOBbI€ U NMOBEPXHOCTHbLIE +
NHEpLMKN U TpeHus
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TPEHUA N TAXECTU
AaBlieHNA N HanpsaXeHunA

12. rlpVIHFlTbIM 0003Ha4YeHMeM AMHaMNYECKON BSA3KOCTUN ABNSIETCS ...

T < O0oQ

13. YpgenbHbI BEC XUOKOCTU NPU YBENUYEHMN TEMMEPATYPbI

yMeHbLUuaeTcs +

yBeln4nBaeTca
CHa4dala yBeJimimBaeTCAd, a 3aTeM yMeHbLUaeTCA

HE N3MEHAETCA

14. YKngkocTb, B KOTOPOW OTCYTCTBYET BHYTPEHHME TPEeHWe, HasbiBaeTcs KMOKOCTbIO

Brnuwume omeem cmpoyHbIMU byKkeamu
OTBeT: ngeanbHoOMn.

15. dnddepeHunanbHoe ypaBHEHNE PaBHOBECUS XUAKOCTH

18P

____'FI =
@ dx

_12F 0
@ dx ¥
18F

———+F_, =0
P X
18P 0
¥ Ox +
18P 0
y dy ¥
18P 0
¥ 8z z

_12p 0
@ dx x

_12F 0
P dy ¥

_19F 0
o dz 2 +
18P

——+ =0
p ox o
18P

——+ =0
p Ay 0
18P

——+ =0
p oz o

16. Pacxop notoka o603HavyaeTcs naTMHCKOM GykBowm

Q+

Vv

M

G

17. [BwmxKeHue XnakocTu, npn KOTOPOM B OAHHON TO4Ke pycna aaBlieHne U CKOPOCTb HE U3MEHAIOTCA,

Ha3blBaeTCA
ycTaHOoBMBLLUUMCSA +
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HeyCTaHOBMBLUUMCS
TYpOyneHTHbIM
namMmuHapHbIM

18. OTHOLLEHME XMBOrO CEYEHUS K CMOYEHHOMY NEPUMETPY
rmapaBnnyeckasi CKopocTb NOTOKa
rmgpoauHammnyecknii pacxopn noToka
pacxop notoka
rmgpaBnuyeckuin paguyc noToka +

19. Pacxog Bogpl B Kpyrrom ceveHun ¢ guameTtpom 0,2 M npu cpegHei ckopoctn 1,0 m/c paBeH ... m3/c.
1,9569
0,7851
1,0314+
0,0628

20. Ecnn BBECTM B [OBMXKYLLYIOCA >XMOKOCTb, HAXOASLIYCA B CTEKNSHHOW TpyGe (CM. PUCYHOK),
NOAKPALLEHHYIO KUAKOCTb U OBHAPYXWUTCH, YTO XKMOKOCTb ABWMKETCH Kak Ha OAaHHOM PUCYHKe, TO

peyb naetT o pexunme aBmxeHnaA

Tpy6ka ¢ yepHunamm

M-

CTteknaHHaa TpyOka

nepexoaHoOM
namuHapHom +
TypOyneHTHOM
KaBuTauus

LWKAJNTA U KPUTEPUUN OLLEHUBAHUA
0meemos Ha MecImosble 80I1POCH!

- «3a4YmeHo» 8bicmaessisemcs obyJarou,eMycsi, ecru nonyd4eHo 6onee 60% npasurnbHbIX 0OMeemos.
- «HE 3a4meHO» - 8bicmasnsiemcsi 0byyarouweMycs, ecriu rnony4eHo meHee 60% npasunbHbIX 0Meemos.
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4. HopmaTtuBHas 6a3a npoBeAeHust
NPOMEXYTOYHOW aTTecTauumn oby4arowmxcs no pesynbTaTam U3y4eHUss AUCLUUNIIVHbI:

1) pencteyowee «llonoxeHne o TeKylWeM KOHTpPONe YCneBaeMOoCTW, MPOMEXYTOYHON aTTecTauunm
obyvaromxcs no nporpammam Bbicliero obpasoBaHus (6akanaspuat, crneuuanuTeT, marucrTpartypa) u
cpegHero npodeccunoHansHoro obpasosanus B Pr60Y BO Omckun TAY»

4.1 OCHOBHbIe XapaKTePUCTUKH
NPOMEXYTOYHOM aTTecTauum odyyaroLlmxcs No UToram n3yv4eHmsa QUCLUUNINHBI

Uenb
NPOMEXYTOYHON aTTecTauum -

YCTaHOBIIEHME YPOBHSI AOCTMXKEHUS KaXkabiM obyvatoLmmes uenen
00y4yeHns No AaHHOM OUCLUMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSLEN
nporpaMmbl

dopma
NPOMEXYTOYHOW aTTecTauum -

9K3aMeH

MecTo 3K3ameHa
B rpacmke y4yebGHOro npouecca:

1) NOAroToBKa K 9K3aMEHY 1 cavya 3K3aMeHa OCYLLECTBMSAETCs 3a
CY4€T y4eBHOro BpeMeHU (TPYAOEMKOCTH), OTBEAEHHOTO Ha
3K3aMeHaLMOHHYI0 Ceccuto Ansi obyyaroLmxcsi, CPOKM KOTOPOiA
yCTaHaBNv1BaloTCs MPUKaA30M N0 YHUBEPCUTETY

2) paTta, BpeMs U MECTO MPOBEAEHUs dKk3amMeHa onpeaensercs
rpadmMkoM CAavnm 3K3aMeHOB, YTBEPXKOAAEMbIM AeKaHOM
BblMyckatoLero dakynoreta

dopma ak3ameHa - lMucbmeHHbIl

BpeMﬂ npoepeneHus 3Kk3amMeHa HaTa, BpeMA N MECTO NpoBeaeHnA 3Kk3aMeHa ornpeaendaeTca

rpacdukoM caayv 3K3amMeHoB, YTBEPXKAaeMblM dekaHoM dakynbTeTa

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

4.2 NepeyeHb NPUMEPHbIX BOMPOCOB K 3K3aMeHY

MpeameT rugpasnuku.

MoHATHE 0 XMAKOCTM (KOHTMHYYM, peanbHas u ngeanbHas).

Cunbl, AENCTBYIOLLME B XUOKOCTW.

dusnyeckmne cBONCTBA XUAKOCTEN.

lNoHATne o rmgpocTaTnyeckom AaBrneHnn n ero CBOMUCTBAx.

OuddbepeHumnansHble ypaBHEHUSA XUOKOCTU, HaxXoAsLWencs B OBWXKEHUM U B paBHOBECUM (ypaBHEHUue
Onnepa).

OunddepeHumnansHoe ypaBHEHNE NOBEPXHOCTN PaBHOMO AaBMEHNS.

OcHoBHOe ypaBHeHWe rmapocTaTUKN.

3aKoHbI rMapocTaThKu.

. MoHATMe o BakyymHOM, abCOMOTHOM ¥ MAGHOMETPUYECKOM AaBIeHUsX.
. Mpunbopsbl onsa namepeHnsa gasBneHN.
. Cvna paBneHust XWOKOCTU Ha MMOCKUE W KPUBOMMHEWHbIE MOBEPXHOCTU (UEHTP TSHKECTWU, LEHTP

AaBrieHns, anopbl IMAPOCTAaTUYECKOro AaBneHns, TeNno AaBrneHus).

[Mpumepbl OTHOCUMTENBHOMO NOKOSA XMUAKOCTW.

Ycnosue nnasaHus Ten.

OcTtonyunBocTb Tena.

OcHoBHble onpegeneHus. JInHua Toka, TpybKa Toka, anemMeHTapHasi CTpyiika, areMeHTapHbIn pacxos.
Pacxopg uenoro notoka.

PexXxvMbl OBWXEHUS XXNAKOCTU.

Yucno PenHonbaca.

Buabl OBVXEHUS XKMAKOCTU.

OnemeHTHI NOTOKA.

BbiBOA ypaBHeHNs BepHynnu Ansa aneMeHTapHOn CTPYNKN U LLernoro noToka.
WHTepnpeTauns ypaBHeHus. bepHynnn.

XapaktepucTika naMmmMHapHOro pexuma aswkeHns (dopmynel Ctokca, Nyasenns, Japcu-Bericbaxa).
Xapaktepuctika TypOyneHTHOro pexxmma OBWDKEHNS.

[MoHATME O rMagKunx 1 LepoxoBaTbiX MOBEPXHOCTSAX.

®opmynbl Ans onpeaeneHns kKoadduLumMeHTa CoNPOTUBEHNS TPEHNS NO ANUHE.
[MyTeBble N MECTHbIE CONPOTUBIIEHMS.

PacuyeTHble bopmyrnbl AN onpeaeneHns NyTeBbiX U MECTHBIX COMPOTUBNEHUI.
McTedeHune xuakocTen M3 oTBEpCTMI U Hacagdok npu H= const.

Buabl Hacagok.

McTedeHune xnakocTen Npu nepemMeHHoOM Hanope.
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33. OnpepeneHne BpeEMEHN OMOPOXKHEHUS EMKOCTMU.

34. PacyeTHble bopmyrnbl TpybonpoBoaa.

35. lNMocnegoBatensHoe ¥ NapannenbHoe coeguHeHue TpybonpoBoaos.

36. HacocHas pasgava.

37. PacueT kopoTkoro TpybonpoBoaa Ha npumepe cndoHa.

38. 'maopaenuyeckuin yaap B Tpybax. PacyeTHble oopMyribl.

39. M'magpaBnuyeckoe MogennpoBaHue.

40. KputepuanbHble ypaBHEHNS.

41. Mo kakMM npu3Hakam noabupaeTcs OTKOC B KaHane (TpaneuengansHoe ceyeHne)?
42. OnpegeneHne HopMarnbHOW rnybuHbl B KaHane.

43. MNMpur3HakM yCTaHOBUBLLErocs pPaBHOMEPHOrO ABWXXEHUS XXUAOKOCTU B MOTOKE.

44. OnpepeneHve rnybuHbl B KaHane Ang ruapaBnnyecky HamBbIrOAHENLLENO CEYEHUS.
45. YpaBHeHue BepHynnu ero sHepreTU4eckni, reomeTpu4eckun u rmapaBnuyecknin CMbICH.
46. YpaBHeHue LLesn. Ero npumeHeHue B ruapaBnuyeckmx pacyeTax.

47. Cnocob onpegenexHns HopMarnbHON rMybuHbI B KaHare.

48. MoHATHMEe O rmapaBNUYECcKM HaMBbIrOOHENLLEro ceyeHus KaHana.

BrnaHK aK3amMeHaLUMOHHOro buneTa
Obpaszey
depnepanbHoe rocygapcTBeHHoe GioakeTHoe oGpasoBaTenbHOE yYpexaeHne Bbiclero o6pasoBaHus

«OmcKknii rocygapcTBeHHbIN arpapHbli yHuBepceuteT umenn MN.A. CtonbinnHa»

Ok3ameH no gucuunnuHe «'mapaBnuka»
Ans obyyarowmxca no HanpaeneHuro 20.03.02

3K3AMEHALIMOHHbIA BUNET Ne1

1. Cunbl, genCcTBYOLWMNE B KUOKOCTU.
2. OcHoBHble onpegeneHus. JluHus Toka, Tpybka TOka, 9nMemMeHTapHasi CTpyihka, 3reMeHTapHbIN
pacxog. Pacxopa uernoro notoka.
3. Bapava.
Hantn, kak pacnpegensietca pacxog Q=60n/c wmexgy AByMSA napannenbHbiMi TpybGamu, ogHa u3
koTopblX wumeeT anuvHy Li=40m pguametp D:1=200 MM, a pgpyras C 3aABWKKOW, KoahdUUMEHT
CONPOTUBMEHUSA KOTOPON (=2, nmeeT anuHy L2=80m n gnametp D2=150Mm.
KakoBa OyaeT noteps Hanopa Ha y4acTkax?
3HaveHns KoahbduumneHTa conpoTUBNEHUS TPEHNUs TPYD NPUHATL COOTBETCTBEHHO paBHbIMU A1 =A2=0,02.

LUKANA U KPUTEPUM OLLEHUBAHUA
OTBETOB Ha BONPOCHLI NPOMEXYTOYHOIro KOHTpOnA

PesynbTaTbl 3k3ameHa oOMNpedensiioT OUeHKaMU «OTIIMYHOY», «XOPOLUOY», «YOOBIETBOPUTENbHOY,
«HeyanoBIeTBOpPUTESTBHO» U obbaBnAoT B OEeHb 3K3aMeHa.

OueHKy «omiu4yHO» BbICTaBMsAT obyyatoLemycs, rny6oko 1 NPOYHO OCBOUBLLEMY TEOPETUYECKUI U
I'IpaKTVILIeCKI/IVI mMmaTtepuan AuCcunniinHbI. OTBeT AOJKEeH ObITb JIOrMYHbIM, TPAMOTHbIM. 06yqa+0|.uemyc;|
HeoOXxoAMMO MoKa3aTb 3HaHWE He TONbKO OCHOBHOrO, HO M [OOMOMHMTENbHOro Matepuana, ObICTpo
OpPMEHTUPOBATLCH, OTBEYasi Ha LOMNOSNIHUTENbHbIE Bonpockl. O6yvarwmncs gomKkeH cBOOOLHO CNpaBnATbLCS
C nocCTtaBJieHHbIMWU 3agavYaMu, npaBuiibHO obocHoBbIBaTb NPUHATbIE peLleHnd.

OueHKy «xopowo» 3acnyxvsBaeT oOy4yalLlMNca, TBEpPO4O 3HAKLWWUA MNpPOrpaMMHbIN  MaTepuan
AVCUMNIMHBI, TPaMOTHO M MO CylecTBy u3naralowumi ero. He cnepyeT ponyckatb CyLIECTBEHHbIX
HETOYHOCTEN MpU OTBETax Ha BOMPOCLI, HEOOXOAUMO MPaBUNBHO MPUMEHATb TEOPETUYECKME MONOXEHUS
npu peLLeHn NpakTUYeCcKUX 3aaad, BnageTb onpeaeneHHbIMU HaBblkamMy U NpUeMamu UX BbIMOSNHEHMS.

OueHky «ydosnemeopumersibHO» NofnyvYaeT 00y4aroLMNNCS, KOTOPbI UMEET 3HAHUS TONIbKO OCHOBHOIO
mMaTtepuana, HO He YCBOMWN €ro Aetanu, UCMbITbIBAET 3aTpyAHEHWs MpW pelleHun npakTudeckux 3agad. B
oTBeTax Ha MNocCTaBl/ieHHble BOMPOCHI 06y'-IaIOLIJ.VIMCF| pgonyuleHbl HEeTOYHOCTW, AdaHbl HegocTtaTo4HO
npasuribHble (OPMYNMPOBKN, HapyLLeHa nocneoBaTenbHOCTb B U3NOXEHUN NporpaMMHOro Matepuana.

OueHka «HeydoBNeTBOPUTENILHO» FOBOPUT O TOM, YTO OOyYaloLMiCa He 3HAeT 3HAYUTENMbHOW YacTu
mMatepuana Mo AUCLUMMNUHE, [OMnyckaeT CyLWEeCTBEHHble OwnbkM B OTBeTax, He MOXeT pelunTb
npakTuyeckue 3agayy unu peluaeT Ux ¢ 3aTpyaHEHUSIMU.
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NNCT PACCMOTPEHWUA M OJOEPEHUI
DOoHA OUEHOYHLIX cpeacTs yuebHon aucuunnunbl 51.0.20 M'mapasnuka

B coctase ONON 20.03.02 - NMpupogooBycTPORCTBO W BOAONONLIOBAHMKE

1 PaccmoTpes u ogobpen B kavecTse 6a3oBoro Bapuanra:

a) Ha saceaarun obecnevusaiolien npenoaasanue kadeapsl npupogeodycTpoicTea,
B80A0N0ONL30BAHKA N OXPaHbi BOAHBIX PECYDCOB

nporown Ne 14 or 07.06.2021.

BOAONONbL30BAHWE,
nporoxon Ne_11 ot _08.06.2021, r.//
: arens MKH -20.03.02 ke B.B. Monosa

\"/’4
N

-
¢' T
Pogous + L
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U3MEHEHUA U OONOJIHEHUA
K ¢phoHAY OLeHOYHbIX cpeacTB y4ye6Hon aucuunnuHbl 61.0.20 NppaBnuka
B coctaBe OINOIM 20.03.02 Npupoaoo6ycTpoNCcTBO M BOAONONb3OBaHUe

BenomocTb nameHeHUn

OTtmeTka
Cpok, 006 yTBEpXXaeHUU/ cornacoBaHum
C KOTOPOro Homep 1 ocHOBHOEe coaepxaHue M3MEHEHNN
BBOAMTCS M3MEHEHNa U/Mnn AOoMNONHEHUs pykosogutens OIMOr
MHUUMaTop
N3MeHeHne unm
M3MeHeHNs

npeacegatens MKH
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