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BBEOEHUE

1. HacTtosilwee nsgaHve siBnsieTcs OCHOBHbIM OpraHM3aLMOHHO-MEeTOANYECKUM AOKYMEHTOM y4ebHo-
METOANYECKOro KOMMMekca No AMCUMNINHE B COCTaBe OCHOBHOM MpodheccunoHanbHom obpasoBaTenbHOm
nporpaMmmsbl Bbiclero obpasoBanus (OINMNOIM BO). OHo npegHa3HayeHo cTtaTb Ans HUX MEeTOOUNYECKONW OCHO-
BOW MO OCBOEHUIO AAHHOW AUCLMMIINHLI.

2. CopepxaTenbHOM OCHOBOW ANt pa3paboTKM HacCTOSALWMX METOOUYECKUMX YKa3aHW MOCnyXxuna
Paboyasn nporpaMmma OUCLMNITMHDI, YTBEPXXAEHHAA B YCTAHOBIIEHHOM MOpsiaKe.

3. MeToguyeckne acnektbl pasBuTbl B y4eOHO-MeTOOUYECKON NuTepaTtype u apyrnx paspaboTkax,
Bxoasawwmx B coctaB YMK no gaHHon aucumnnuHe.

4. [ocTtyn obyyatolmxcsa K aneKTpoHHOW Bepcun MeToamyecknx ykasaHun no U3ydeHuto gucumnnm-
Hbl, 0becneyeH B MHOPMaLMOHHO-00pa3oBaTenbHOWM cpeae yHuBepcuTeTa.

[Mpy 9TOM B 9MEKTPOHHYIO BEPCUID MOTYT ObiTb BHECEHbI TEKYLUME U3MEHEHUS U AOMOMHEHUs, Ha-
npaBneHHbIE Ha NOBbILLEHNE KAaYeCTBa HAaCTOSLLMX METOONYECKMX yKa3aHU.

YBaxaemble oGy4atowmecs!

MpucTtynasi kK nsy4yeHnto Hoeon Ans Bac yyebHOM guMCUMNNMHBI, HAYHUTE C BOYMYMBOIO MPOYTEHMS
pa3paboTaHHbIx AN Bac kadegpon cneumanbHbIX METOAMYECKUX yKa3aHUW. OTo noMmoxeT Bam BoBpems
MOHATb U MPaBUITbHO OLEHUTL €e ponb B Bawem obpasoBaHuu.

O3HakoOMUBLUNCH C OpraHM3aunMoHHbIMK TpeboBaHuAMN kadbeapbl MO 3TON OUCUMUMIIMHE N COU3MEPUB
C HMMK CBOM cunbl, Bbl cMoxeTe caenatb 0OCO3HAHHbLIN BbIGOP COGCTBEHHOW TaKTUKW U CTpaTermm y4ebHom
aeaTenbHoCcTH, ybepeyb camux cebs OT Hepa3yMHbIX peLleHMIn MO OTHOLLEHMIO K HEN B Havane cemecTtpa, a
He Torga, Korga yxe ctaHeTt nosgHo. Mcnonb3ysa aTu ykasaHusi, Bbl 6€3 gononHUTENbHbIX OCMOXHEHWIA NO-
aongete K NpOMEXYTOYHOW aTtTecTtaumy no 3ToM AUCUMNIUHE. YCNEewWwHOCTb aTtTecTaumm 3aBuUcuT, npexae
Bcero, oT Bac. Ee 3anor — putmudHas, LeneHanpasneHHasi, Baymumnas ydebHas pabora, B uenax obecne-
YeHWs1 KOTOPOW 1 padpaboTaHbl 3T METOAMYECKNE YKa3aHWS.



1. Mecto yqe6|-|017| AUCUUNITIUHBI B NOAroToBKe BbiMyCKHUKA

Y4yebHas aucumnnuHa otHocutca K avcumnnudam OlOIT yHuBepcuTeTa, COCTaB KOTOpbIX onpeae-
nsetcsi By3oM 1 TpeboBaHmsamu ProcC.

Llenb gucumnnuHbI: COCTOUT B U3YYEHUN TEOPETUYECKMX METOOOB pacyeTa ABWKEHUSA XUOKOCTU.
OCHOBHbIMW 3aJayaMn U3y4yeHuUs AUCLUMNIUHBI ABMASIOTCA NpUoObpeTeHne HaBbIKOB MCMONb30BAHUSA OCHOB-
HbIX YpaBHEHWI FMAPaBIMKN ONS pacyeTa TeYeHun, BolpaboTka yMEeHUn akcnepumMeHTanbHoro uccnenosa-
HUSA 1 aHanuM3a npu pelleHun NpakTuyecknx 3agad, Heobxoaumelx ans 6akanaspa, oby4varoLierocs no Ha-
npasneHunio 35.03.06 ArpounHxeHepusi.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:

MUMeTb LieNocTHoe npeacTaBneHne 06 OCHOBHbLIX 3aKOHOMEPHOCTSAX PaBHOBECUSI U OBMKEHUS Xua-
KOCTel OANs pelleHus NpakTUYeckux 3agady B CepBUCHO-IKCMyaTaLMOHHOW o6nacTy, TeopeTuyeckne ocHo-
Bbl MMAPABINKKN, 3HATb OCHOBHbIE pacyeTHble (DOPMYMbl U METOAbl UX MPUMEHEHMUS K PeLLeHUIO 3aa4 UHXe-
HepHO NPaKTUKK, YMETb CaMOCTOSATENbHO NMOCTPOUTL pacyeTHY CXEMY U HaWTU NpaBunbHOe pelleHue no-
cTaBneHHol 3agaun. OBydaowmiics Takke AOMKHbI OBNaaeTb METOAMKON MOCTaHOBKM TMApaBrMyYecKoro
SKCnepunmeHTa, o6pa60T|<|/| M aHanmsa noftydyeHHbIX OMNbITHbIX AaHHbIX;

BNnageTb: MeTtodaMun nposefeHUnAa MHXEeHEPHbIX rmapaBiiIM4eCKMX pac4eToB. U nop,60pa oTAeNnbHbIX
ANeMeHTOB U CUCTEM rmgpaBJikm 1 rmapomMmallnH B LEeNoM OnA co3gaBaeMbiX HOBbIX BUOAOB TEXHUKU UMK
TeXHOJ'IOFI/IIZ, pac4yeToM rmapaBsiiM4eckKnx CUCTeM U SKCNepUuMeHTalbHbIX I/ICCJ'Iep,OBaHI/IIZ, C y4eTOM Hay4HO-
TEXHUYECKOro Mporpecca u aHanmsa 3KOHOMUYECKOW 3D(PEKTUBHOCTM BHEOPEHUSA HOBbIX rMOPaBIIMYECKUX
3MNeMeHTOB.

3HaTb: 06LMe 3aKOHbI CTAaTUKU U KUHEMAaTUKWN XUAKOCTEN U rasos, UX B3aUMOAENCTBUS C TBEPAbIMU
Tenamu 1 NoBepXHOCTAMM, arponpOMbILLINEHHOM KOMMMEKCe; OCHOBHLIE onpeaeneHns rmapaBnuki Kak Hay-
KW, KpaTKyl0 UCTOPUIO PasBUTUA HayKK, OTIMYME XUOKOCTEN OT TBepAblX U ra3oobpasHbiX Ten; CTpoeHue,
rMnoTesy ChIoWHOCTU, onpeaeneHnsl U CBOMCTBA XXMOKOCTe, CBOWCTBA MMApPOCTaTUYECKOro AaBfeHns, no-
BEPXHOCTU paBHOMO AaBMeHUs!, OCHOBHOW 3aKOH MMApOCTaTUKW, onpeaeneHne abcontoTHOro, MaHoOMeTpuYye-
CKOro gaBrieHuda, Bakyym, MeTo[bl NOCTPOEHUA aNtop AaBlieHnda, onpeaerneHne cun gaBneHna XXnaKoctun Ha
Nnockue “n KpI/IBOJ'IVIHeI7IHbIe NOBEPXHOCTH, FI/I,EI,pOCTaTVI'vleCKI/IVI napaaokc, 3aKoH [Tackans u ero npakTnyeckoe
npUMeHeHNe, onpeaeneHns KMHeMaTukn, onpeaeneHne HeBS3KOW XUOKOCTU, ypaBHeHMe JOunepa, ypaBHe-
Hune 56pHyJ'IJ'II/I, (*)I/I3VNeCKI/II7I CMbICIT U NpUMeHeHue, MeTodbl MoaennpoBaHUA rMapoanHaMn4ecKkux Asne-
HWI, OCHOBbI TeopuK Nogobusa, MeToabl rmapaBnAMyYecKoro pacyeTa TpybonpoBOAOB C pas3nNMyHbIMU BUAAMMN
coelHeHMs, pacyeT NpPoLIeCCOB MPU UCTEYEHUU Yepes OTBEepPCTUS U 4 Hacaaku, NPUHLUUN OeNCTBUA U METO-
Abl pacyeTa napamMeTpoB MMAPONPMBOAOB M NapamMeTpPOB NPOLLECCOB KOHCTPYKLUMIA U Ap.;

yMeTb: NPUMeHATb MeTodbl pacyeTa NapaMeTpoB M’MAPOMaLLUNH, XapakTepucTuk U MeToabl pacyeTa
rMapornpuBOAOB, a Takke pellaTb 3afdayl, CBA3aHHble C MPOEeKTUPOBAHMEM, PEMOHTOM W 3KchyaTaumeit
rMAapaBnnUYecKUX CUCTEM, MPUMEHSAEMbIX B arponpoMBILLNIEHHOM KOMMMEKce.



1.1.MepeyeHb KOMNemeHyuli ¢ yKkazaHUeM amarnoe ux ¢hopMupoeaHusi e pe-
3ysibmame oceoeHUsl y4ebHoU OUCYUNIUHDI;

KomneTteHuun,

B (hOpMUPOBAHNUUN KOTOPBIX
3agencTBoBaHa gucuunnun-

Koa n Haume-
HOBaHue WH-
AukKaropa goc-

KOoMNoOHeHTbI KOMNeTeHLUWH,
hopmMrpyeMble B pamkax 4aHHOW AUCUMNIIVHBI
(kaKk oXXmMaaemblit pe3ynbTaT ee OCBOEHMS)

Ha TUXKEHUN KOM-
3HaTb W NOHU- ymeTb Aenartb BNageTb HaBbIkaMu
Kon HanMeHoBaHue neTeHUuun _
MaTb (oenctBoBaTb) (MMeTb HaBbIKK)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTeHLUN
OrkK-1 CnocobeH pewatb | WO-1onk.11 MeToabl MaTe- | UCNOonb30BaTh pasfnyHbIMU
TMnoBble  3agaun | Mcnonbayet MaTuU4Yeckoro Hay4HO- MeToAnKamMu  mare-
npodeccuoHarnb- OCHOBHble  3a- | aHanu3a B rma- | TEXHUYECKYIo U MaTU4ecKoro pacue-
HOW AEATENbHOCTU | KOHbl  €CTEeCT- | paBfUYECKMX CnpaBoYHyl0 nu- | Ta
Ha OCHOBE 3HaHWIN | BEHHOHAy4HbIX | pacyeTax, TepaTtypy, rmapaBnMyecKmnx
OCHOBHbIX 3aKOHOB | AUCUMNAWH ONs ans pelieHms | cuctem
MaTeMaTU4eCcKUx U | peLueHuns KOHKPETHbIX
€CTECTBEHHbIX Ha- | CTaHOApPTHbIX 3aga4y  no  Bbl-
YK C MPUMEHEHMEM | 3aga4y B COOT- OGpaHHOMY
WHpOpPMaLNOHHO- BETCTBUM C Ha- HanpaBneHno;
KOMMYHMKaLNOH- npaBfeHHOCTbIO ©e30Wnb0oYHO
HbIX TEXHOMNOMM npodeccuo- NPUMEHSITb
HanbHOW  Oesi- MeToAdbl MaTeMa-
TENbHOCTU TUYECKOro aHanu-
3a N Mopenupo-
BaHWUA ONA
pacyeta rugpas-
TNINYECKUX
CUCTEM U UX ane-
MEHTOB
npu peLleHnn 3a-
nad
NO-20nk12 Wc- | ocHOBHble Mo- | pewaTb TUMOBbIE | HAaBblkaMy  pacyeTa
nonb3yetT 3Ha- | TOXEHUA CTa- | MHXEHEPHble 3a- | rmapaBliMYeCcKUX
HMe MaTemMaTu- | TUKA U OUHaMKU- | gadn rmapaBinKM | cucTeM U nogbopa
YECcKMX METOAOB | KN XXWOKOCTWU, | C  NMPUMEHEHNEM | TMAPOMEXAHNYECKOrO
ONsi  pelleHus | cocTaBnsilone | COOTBETCTBYHOLE- | obopyaoBaHus
CTaHOapTHbIX OCHOBY pacuye- | ro dunsunko-
3ajady B COOT- | Ta  rMapaBnu- | MateMaTuyecKkoro
BETCTBMM C Ha- | YECKMX CUCTEM | annapaTta
npaeneHnemM
npogeccuo-
HanbHOM  gOes-
TENbHOCTU
Orl1K-5 CnocobeH yyacT- | WO-1onks1 COBPEMEHHbIE NPUMEHATb METO- | COBPEMEHHBLIMU KOM-
BOBaTb B MpoBe- | YyacTByeT B | noaxoabl U Me- | Abl pelleHnst | NbITEPHbIMU TEXHO-
JeHuu 3KCMnepu- | aKCnepuMeH- TOAbl pelleHus | npodpeccrmoHanb- | forssMmM M MeTtona-
MeHTanbHbIX  UC- | TanbHbIX uc- | npodeccuo- HbIX 3aga4y B 00- | MM pelleHuns 3aday B
cnefoBaHui B | cneaoBaHUsX HanbHbIX 3aday | lacTU arpouHxe- | obrnactTM arpouHxe-
npodeccuoHarnb- no wucnbiTaHWo | B obnactu ar- | Hepun Hepun
HOW OeATEeNbHOCTU | CenbCKoX03si- POVHXXEHEepPUM
CTBEHHOMN Tex-
HUKM
WO-20nk-5.2 MeTodbl TEOPUM | MPOBOAUTL  3KC- | HABbIKAMM MO  CO-
CnocobeH NNaHNUPOBaHUA | NEPUMEHTANbHOE | CTaBMEHUO  MiaHa
NPOBOAWTbL W3- | SKCMEPUMEHTa, | uccnegoBaHue npoBeaeHnsa  3Kcne-
MEPEHNST U Ha- | MaTemaTu4e- MM  aHanuTuye- | pUMEHTarnbHbIX  UC-
onogeHus, 00- | CKOM CTaTUCTU- | CKOe  OMnMcaHue | cnegoBaHun u obpa-
pabatbiBaTb UM | KW, TEOPUM BE- | TEXHNYECKOIO 0oTKe pesynbTaToB
npeacraBnATb POSATHOCTEN, obbekTa; ncnonb- | 3KCNEPUMEHTOB
3KCNnepuMeH- MEeTpOonornn 30BaTb coBpe-
TanbHble  OaH- MEHHbIE KOMMb}O-
Hble U pe3ynb- TEpHble npo-
TaTtbl  UcCMbITa- rpamMmmbl anst o6-




paboTkn pesyrb-
TATOB  3KCNepu-
MeHTa




1.2. OnucaHue nokasamernel, Kpumepuee U WKaJs oyeHu8aHUsi U 3marnos ¢hopMuposaHusi KOMNemeHyul e pamkax QUCUUNITUHbI
(Ons ducyunnuH ¢ 3a4emom)

YpOBHU ChOPMMPOBAHHOCTN KOMNETEHLMIA

KOMMeTeHUUs He cop-
MVpOBaHa

MWHUMarbHbIN cpeaHui BbICOKMI

OueHKkN chopMUPOBAHHOCTU KOMMETEHLWI

He 3auteHo

3auTeHo

XapakTepucTmka chopMUPOBAHHOCTU KOMMETEHLN

KomMneTeHumMs B NONHOWM
Mepe He chopMupoBa-

1. ChopMMpPOBaHHOCTL KOMMETEHLIMN COOTBETCTBYET
MWHVMManbHbIM TpeboBaHMAM. VIMEIOLLMXCS 3HaHWN,

dopmbl 1 cpeacT-

WHaeke u o . MokasaTenb OLEHUBaHNS — Ha.vI/IMerou_grxc;l 3Ha- YMEHWI, HAaBbIKOB B LIENIOM JOCTaTOYHO ANS peLleHust
HasBaHue A HAnKaTopa AOCTIKEHUA | VHaukaTopsl 3HAHWS, yMEeHNS, HaBbIKN HWA, YMEHWI 1 HABBIKOB | MPaKTU4ECKMX (MPOECCHOHATBHBIX) 3aau. Ba KOHTpONA
KOMMETeHLMN KOMNETEHLIUN KOMNETEHLIUN (BnapeHus) HEJOCTaTo4HO A4S pe- 2. ChopMUPOBAHHOCTb KOMMETEHLMM B LIEMOM COOT- bopmmpoBanms
LUEHVSI NPaKTUHECKMX BeTCTBYET TpeboBaHMAM. IMetoLmMxcs 3HaHui, yme- komneTeHunn
(npodeccroHanbHbIx) HWI, HAaBbLIKOB 1 MOTMBALIMM B LLEENIOM JOCTaTOMHO AN
3agad peLleHns CTaHAaPTHBIX NpaKTUYeckux (npodeccuo-
HanbHbIX) 3a4au.
3. ChopMMpPOBaHHOCTb KOMMNETEHLMUM NOMHOCTHIO
cooTBeTCcTBYET TpeboBaHUAM. MmetoLumxcsa 3HaHui,
YMEHWI, HaBbIKOB 1 MOTMBALMM B NONHOW Mepe A0C-
TaTOYHO AJS1 PELUEHUS CIIOXHBIX NPAKTUYECKUX (Npo-
deccuoHanbHbIX) 3agaq.
KpuTepumn oueHnBanus
MonHoTa MeToabl mMaTtemaTuyeckoro | LdonyckaeT rpybbie | 1. Nmetowmxcss 3HaHUA rMapocTaTtukM U rMapoAavHa-
3HaHUIA aHanu3a B MOpPaBMYECKUX | OLUMOKM MNpU  pelleHUn | MUKU U MeToAbl UX NMPUMEHEHUS K PeLUeHWo NpakTu-
pacueTax, mMaTemMaTu4yeckux npu- | Yeckvux 3agad B LENOM JOCTaTOYHO PELUEHUs UHXKe-
KnafgHblX 3agad B 00- | HepHbIX 3agau.
nactu npodpeccuoHane- | 2. VIMelowmxca 3HaHUs rMppocTaTtukM U rmapoauHa-
HOW AeATenbHOCTM MUKW U METOAbl UX MPUMEHEHUSI K PELUEHUIO NPaKTu-
Yeckux 3afjay B LENOM [OCTaTOYHO AMNs peLueHus
CTaHAapPTHbIX NPaKTUYECKMUX UHXEHEPHBIX 3aaaq.
3. Nmerowmxcst 3HaHMS TMAPOCTATUKN U TMOPOAVHA-
WA-1omk-1.1 Ncnonb3yeT oc- MUKW U METOAbl UX NMPUMEHEHUS K PeLUeHNo NpakTu-
HOBHblE 3aKOHbl €CTECTBEH- Yeckux 3afay B MOMHOW Mepe AOCTaTOYHO AN peLue-
3MNEKTPOHHOE Tec-
HOHay4HbIX AUCLMMNNH ANs HWSI CNOXHbIX MHXEHEPHbIX 3a7a4. TMpOBAHUE, CaaYa
OrK-1 pelleHnsa cTaHaapTHbIX Hanwuuve Mcnonb3oBaTtb He ymeeT npumeHsTb 1. Wmelowmxcs  ymeHUs  MNPUMEHSATb  Hay4HoO- PFP7
3a7ay B COOTBETCTBUM C Ha- YMEHWUM Hay4Ho-TexHuueckyto 1 Hay4YHO-TEXHUYECKYHO 1 TEXHUYECKYI0 U CNpaBOYHYyl0 NuTepaTypy, MCMonb3o-

NPaBMNEeHHOCTLI0 NMPOdECCHO-
HarbHOM 0eATenbLHOCTH

CnpaBouyHyto nutepartypy,

[nsA pelleHns KOHKPETHbIX
3apgay no BbIbpaHHOMY
HanpaeneHnuto;

Be3ownbo4Ho npumeHsaThL
MeTogbl maTemaTnyeckoro
aHanu3a W MoAenvpoBaHus
ans

Pacueta rugpaBnmueckmx
CucteM U UX 3NEMEHTOB

Mpu pelueHnn 3agay

CMPaBOYHYIO IUTepary-
py, UCMonb3oBaTh 3aKo-
Hbl MaTeMaTuku1, MeTo-
[bl peLIeHNst NpUKna-
HbIX 3a[a4 rMapaBIvKn

BaTb 3aKOHbl MaTeMaTuku, MeToAbl pPelleHus npu-
KnafHbiX 3aa4 rmapasnvky B LENom 4OCTaTouHo.

2. VIMeloWwMXCs  YMEHWs  MPUMEHSITb  Hay4HO-
TEXHUYECKYIO M CMpPaBOYHYIO NUTEpaTypy, WUCMOMb3o-
BaTb 3aKOHbl MaTeMaTWku, MeTOAbl pPelleHus Npu-
KnafHbiX 3a4ad rMapaBnuki B LLENoM JOCTAaTOYHO Ans
peLleHNst CTaHAapTHBIX MPaKTUYecKUX 3ajad rmapas-
VKN

3. ViMelowmxcsi  yMEHWs  MPUMEHSITb  Hay4HO-
TEXHUYECKYIO M CMpPaBOYHYI NUTEpaTypy, WUCMOMb3o-
BaTb 3aKOHbl MaTeMaTVku, MeToabl pelleHus npu-




KnagHbIX 3a4ad rMapaBnuky B MOMHOW Mepe JocTa-
TOYHO AONS1 PEeLUEHUst CrOXHbIX MPaKTUYeCcKUX 3agad
TMAPaBIVKM

Hannuve MeTtoamkammn matematmdecko- | He Bnageet metoamka- 1. Nmetowmnxcs HaBblkM BnageHusi MeTOAUKOW onpe-
HaBbIKOB ro pacyeta MU MaTemaTu4eckoro OeneHnst onTUMarnbHbIX NyTen U MeTOAOB paccyeTa
(Bnapgexve 'mapasnu4eckmx cuctem pacyeTta TEXHONOMMYECKMX NapameTpoB rmapaBnnyeckux ceten
OnbITOM) rmapaBnuyeckux 3agay B LENOM [OCTaTO4MHO ANSA peLleHUst MHXEHEePHbIX
3agay C MCNoNb30BaHMEM OCHOBHbIX 3aKOHOB MMapas-
nuKe.
2. Vimelowimxcsa HaBblkM BriageHusi METOAMKON onpe-
OeneHns onTuMarnbHbIX NyTel U MeTOAOB paccyeTa
TEXHONOMMYECKMX NapameTpoB rmapaBInyeckux ceten
M MOTMBAUMW B LENOM [JOCTaTOMHO AN pelueHusi
CTaHOapTHbIX UHXEHEPHbIX 3a4ay C UCMONb30BaHNEM
OCHOBHbIX 3aKOHOB rMapaBvKu.
3. Vimelowimxca HaBbikM BnageHuss METOAMKOM orpe-
OeneHnst onTMMarbHbIX NyTern U MeTOAOB paccyeTa
TEXHONOMMYECKMX NapameTpoB rmapaBnnyeckux ceten
B MOSTHOW Mepe OOCTaTOYHO ANl PeLUeHUsT UHXEeHep-
HbIX 3aJay C MUCMONb30BaHWEM OCHOBHbIX 3aKOHOB
rmapaBnvku.
MonHoTta OcHoBHble nonoxeHns ctatu- | Jonyckaet rpybbie | 3HaeT OCHOBHbIE (PM3NYECKME CBONCTBA XUAKOCTEN;
3HaHUN KW 1 AUHAMUKW KNOKOCTH, OWMBKN MpU ONUCaHWU | OCHOBHbIE YpaBHEHMWS U 3aKOHbI MMAPOCTATUKU; OC-
COCTaBnsoLLMe OCHOBY pac- OCHOBHbIX ~ (PU3NYECKNX | HOBHbIX NOMOXEHUS U YpaBHEHUS TMOPOSUHAMUKM;
yeTa rmapaBnMYECcKnX CUCTEM CBOWICTB XKWOKOCTEN; | OCHOBbI TEOPUMN TMAPABIINYECKMX MALLUH U CUCTEM,
OCHOBHbIX YPaBHEHUA W | OCHOBHblE 3aKOHOMEPHOCTU €CTECTBEHHO-HAYYHbIX,
3aKOHOB TMAPOCTATUKKM; | UHXEHEPHbIX AUCLMNIVH, MPUMEHSIEMbIX B rmapaBnu-
OCHOBHbIX MOJIOXEHUA N | YECKMX pacyeTax
ypaBHEHWN ruppoanHa-
MUWKW; HEe 3HaeT OCHOB
TEOpUN TMAPABAUYECKNX
MalWH U CUCTEM, OC-
HOBHble  3aKOHOMEPHO-
NA-20mk-1.2 VicnonbayeT 3Ha- cTn €CTeCTBEHHO-
HUEe MaTeMaTUYECKNX METO- Hay4HbIX, WHXEHEPHbIX
[OB ANsA pelueHus cTaH- AVCUUNIIUH, MpUMEHsie- PrP,
[apTHbIX 3aa4v B COOTBETCT- MbIX B rMapaBnnyecKux OnekTpoHHoe
BWM C HanpasneHnem npo- pacyeTax TecTupoBaHue
deccuoHanbHon aesTensHo- Hanuuve PelaTtb TNoBble MHXeEHEp- He ymeeT npumeHsiTb YMeeT npuMeHaTb MeTodbl TEOpeTUYEeCcKoro U akcne-
cTn YMEHUN Hble 3aJauv rMapaBivkM C MeToAbl pPUMEHTarNbHOro UCCrneaoBaHus Mpu pelleHun 3agad

NpUMEHeHVeM COOTBETCT-
BytoLLEro m3anko-
mMaTemaTuyeckoro annapara

TEOPEeTUYECKOro U AKC-
NepUMEHTArbHOIO UC-
CriefoBaHu1s npu petue-
HUM 1CCrefoBaTeNbCKUX
3afaud, Ucnonb3oBaTh
HayYHO-TEXHWUYECKYHO U
CMpaBOYHyYI0 NUTepaTy-
py ANs peLueHus cTaH-
JapTHbIX 3aaa4 no rva-
paBnuke Ans pacyeTta
rMOPaBIUYECKUX

cuUcTem

Mo pacyeTy rMAapaBiMYECKNX CUCTEM U UX 3MEMEHTOB,
000CHOBbIBAET MNPVMEHEHWE YpaBHEHUIA W 3aKOHOB
rMAPaBAVKN ANS pPeLleHns NpakTUHeckux 3agad pas-
MIMYHOTO TUNA; FPaMOTHO MPUMEHSIET CMPAaBOYHYIO U
HOpPMaTUBHYIO MUTEPaTypy ANA PelleHns KOHKPEeTHbIX
3agad no BbibpaHHOMY

HanpaBneHuio, NMeeT MOHUMMaHWe XapakTtepa Hapy-
LieHunin B paboTe rnapaBfMyecknx MaLluH U CUCTEM.




Hanuuve HaBbikamu pacyeTa rugpaB- HonyckaeT rpybble Brnageetr OCHOBHbIMM MeTOO4aMM pacyéta KUOKUX
HaBbIKOB NIMYECKMX cUcTeM 1 nogdopa OLUMBKN NpU NpUMeEHe- NOTOKOB M MNapameTpoB MMApPaBAMYECKUX MaLUVH U
(Bnapexve rmgpomMexaHunyeckoro obopy- HUWN OCHOBHbIX 3aKOHOB cuctem; cBoboaHo obnagaeT HaBblkaMu NMPUMEHEHUsI
OnbITOM) [OoBaHuA €CTEeCTBEHHO-Hay4YHbIX OCHOBHbIX 3aKOHOB MMAPAaBMAVKWA AN PELUeHUsT UHXe-
OUCUMNNWH, He BNageeT | HepHbIX 3agay
OCHOBHbIMMX
MeTogamu pacyéTta
XVOKNX NOTOKOB M Na-
pameTpoB rymapasnmye-
CKUX MaLUVH U CUCTEM,;
He obnagaet
HaBbIkaMW NMPUMEHEHMS
OCHOBHbIX 3aKOHOB
rmapaBnvkv Ans pele-
HUSI MH)XEHEpPHbIX 3ada4
WA-1omk-s.1 YHacTByeT B 3KC- MonHoTa COBPEMEHHbIE noaxoab! 1 He 3HaeT coBpemeHHble | 1. Melowmnxcss 3HaHUsi B LIENTOM [OCTaTOYHO Anis
nepuMeHTanbHbIX Uccrneno- 3HaHWN MeToabl peLueHusi npodec- noaxoAbl U MeToAbI peLUEHNST MHXEHEPHbIX 3adady C WUCMONb30BaHMEM
BaHUSIX NO UCMbITAHUIO CeNb- CUOHarbHbIX 3a4ay B o6nactn | pelleHus npodgeccuno- OCHOBHbIX 3aKOHOB rMOPaBINKN.
CKOXO3SIMCTBEHHOWN TEXHUKN arponHxeHepun HanbHbIX 3aga4 B 00- 2. imerowmxcs 3HaHUMS B LENOM [AOCTaTOMHO Anst
nacTu arpovHXxeHepum pelleHnss CTaHAAPTHbIX MPAKTUYECKMX WHXEHEPHbIX
3agay C MCNofb30BaHMEM OCHOBHbIX 3aKOHOB rMapas-
TINKN
3. Vimeowmxca 3HaHUsi B MONHOM Mepe O0CTaTOYHO
ONS peLleHnss CrOXHbIX WMHXEHEepPHbIX 3agay C Uc-
Nnonb30BaHWEM OCHOBHbIX 3aKOHOB r'MApPaBNVKN
Hanuuve NPUMEHSITb METOAbI PeLLeHus He ymeet 1. Wmetowmxcs ymeHuss B LENOM [JOCTaTOYMHO Ans
YMEHUN npodeccroHanbHbIX 3agay B NPUMEHSITb METOAbI MCMONb30BaTb OCHOBHbIE 3aKOHbI TMAPABIMKMA MpU
obrnacTu arpouHxeHepuu peLueHus npogeccuno- peLleHns NpakTU4Yecknx 3agad.
HarnbHbIX 3aga4 B 06- 2. Nmetowmxcs ymeHust B LeNOM [A0CTATOYHO Ansi
nacTu arpovHXeHepuu peLUeHnsl CTaHAapTHbIX NPaKTUYeCcKUX 3adad rugpas-
TAKN
3. Nmetowmxcs ymeHns B MOMHON Mepe [O0CTaTOYHO
ONS peLleHns CNOXHbIX NPaKkTUYecKnx 3adad rmgpas- PIP,
OlK-5 VKN OneKkTpoHHOoEe
Hanunuve COBPEMEHHBIMWN KOMMbIOTEP- He Bnageet coBpemeH- 1. Vmelowmxca HaBblkM B LENOM [OCTaTOYHO Afis TecTupoBaHue
HaBbIKOB HbIMW TEXHOMNOMMSIMU U METO- HbIMW KOMMbIOTEPHBIMU pELUEHUS WHXEHEPHbIX 3adavy C MCMonb30BaHWEM
(BnageHue [amu pelleHus 3agad B 06- TEXHOMOTNAMUN N METO- OCHOBHbIX 3aKOHOB rMapaBrinke
OnbITOM) nacTu arpouHXeHepun Oamu pelleHns 3agaqy B 2. Nmetolmxcst HaBbIKM M MOTUBaLMM B LeNIOM ocTa-
obnacTtu arpovHxeHe- TOYHO ANS pelleHust CTaHOapTHbIX WHXEHEPHbIX 3a-
pun [ady C UCMnonb3oBaHMEM OCHOBHBIX 3aKOHOB MMApaBIiv-
Kn
3. ImetoLmxcs HaBbIKM 1 MOTMBALUW B MONHON Mepe
[OCTaTOMHO ANSl pelleHnss UHXEHEpPHbIX 3agay ¢ uc-
Nonb30BaHNEM OCHOBHbIX 3aKOHOB MMApaBvku
WO-20nk-s2 CnocobeH nposo- | MonHoTa MeToAbl TEOpUM NraHMpoBa- He 3HaeT meToabl Teo- 1. VimetoLmxcs 3HAHUSI OCHOBHbIX NMPUHLIMMOB MNMaHu-
OUTb U3MepeHust n Habnoge- | 3HaHWUN HUSI 3KCTIEpUMEHTa, MaTema- pUM NNaHMpOBaHWS pOBaHMSA 3KCMEPVMMEHTa, OCHOBaHWW Ans Bbibopa

HuA, obpabaTbiBaTh M Npea-
CTaBNATb 3KCNepUMeHTasb-
Hble [aHHble 1 pe3ynbTaThbl

MCMbITaHUA

TUYECKOW CTaTUCTUKM, Teopun
BepOSITHOCTeVI, mMeTponoruu

3KCnepuMeHTa, Matema-
TUYECKOW CTAaTUCTUKK,
TEOPUW BEPOATHOCTEW,
MeTposiorum

bakTopoB M NpefenoB BapbUpPOBaHUS, 3NEMEHTbI
MaTemMaTU4ECKON CTaTUCTVUKU ANs NPOBEAEHUs pacye-
TOB MO pe3ynbTaram 3KCrepuMeHTa B LIEroM AocTa-
TOYHO.

2. ViMeloLmxcst 3HaHWSi OCHOBHbIX MPUHLMMNOB NNaHu-
pOBaHVsi 9KCMEPUMEHTa, OCHOBaHWW Ans  BbiGopa




haKkToOpoB U NpenenoB BapbUPOBaHWS, 3NEMEHTbI
mMaTemMaTU4YecKon CTaTUCTUKM ANSi NPOBeAeHUst pacye-
TOB NO pesyrbTaTtaM 3KCNepMMeHTa B LENOM [JocTa-
TOYHO [ANsi pelleHust CTaHOapTHbIX MPaKTUYECKMX
VHXXEHEPHBIX.

3. Nimetomnxcsi 3HaHUSi OCHOBHbIX MPUHLMMOB NilaHu-
poBaHWS 9KCMEepVMMEHTa, OCHOBaHWW Ans Bblbopa
haKkToOpoB W NpenenoB BapbUPOBaHWS, 3NEMEHTbI
mMaTeMaTU4Yeckon CTaTUCTUKK A1t NPOBEAeHUst pacye-
TOB MO pe3ynbTaTaM 3KcrepyMeHTa B MOMHOW Mepe
[AOCTaTOMHO [ANsl PELUEHUs] CIIOXHBIX MHXEHEPHbIX
3agad.

Hanuuve
YMEHUN

npoBOAUTb SKCNepuMeHTarb-
HOe nccnefoBaHve U aHa-

nMTUYecKoe onucaHue TexHU-
YecKoro 06beKTa; NCMNonb3o-

BaTb COBPEMEHHbIE KOMMbIO-

TepHble NporpaMmmbl Ans 06-

paboTKM pe3ynbTaToB JKCMe-
pumeHTa.

He ymeeT nposoantb
3KCNepUMeHTanbHoe
nccrnegoBaHve unu
aHanuTMyeckoe onuca-
HMe TEXHNYECKOro 0Ob-
€eKTa; Ucnosnb3oBaTb
COBPEMEHHbIE KOMIMbHO-
TepHble NporpamMmbl 4nsi
0bpaboTku pesynbTaToB
3KCnepuMeHTa.

1. Vmetowmxcst ymenus Bbibopa n obocHoBaHue me-
TOOOB, CPEACTB N YCMOBUI NPOBEAEHNS SKCMEPUMEH-
Ta ANSA pasNnyHbIX 3a4ad B ruapasnuke Npu peLueHum
NpUKNagHblX 3a4a4y B LIENIOM JOCTaTOYHbI.

2. Nwmerowmxca ymeHuss oOcCylwecTBnaTb BblIGOp K
obocHoBaHVe MeToA0B, CPeACTB W YCIOBWIA NpoBefe-
HMA 3KCMepUMEHTa ANA PasfnyHbIX NPUKIagHbIX 3a-
Aady rmapasnvikv B LENOM AOCTaTOYHbI.

3. Mmetowmxcs ymeHus OCyLLecTBnSATL BbIOOp K
obocHoBaHVe MeToA0B, CPEACTB M YCNOBWIA NpoBese-
HMS 3KCMepMMeHTa AN Pa3nuyHbIX 3a4ay rmapasnukv
B MOMHOW Mepe AOCTaTOYHbl ANS PELUEHNS COXHbIX
NpPaKTU4ECKMX

Hanwuuve
HaBbIKOB
(Bnagexve
OnbITOM)

HaBblkamu MO COCTaBNEHUIO
nnaHa npoBeAeHVst aKcnepu-
MeHTalbHbIX I/ICCJ'Ie,D,OBaHI/IVI 7]
06paboTke pe3ynbTaToOB 3KC-
NepuMeHTOB

He Bnageet HaBblkamu
Mo COCTaBIIeHUIO NnaHa
npoBeaeHust akcnepu-
MeHTanbHbIX UcCcrneno-
BaHuin 1 obpaboTke
pe3ynbTaToB 3KCrNepu-
MEHTOB

1. metoLmxcst HaBbIkM NaHUPOBaHNUSI U NPOBEAEHUS!
3KCMEepUMEHTa ANS pELUEHUs] MHXEHepHbIX 3agay C
MCMONMb30BaHNEM OCHOBHbIX 3aKOHOB MMApaBriKe

2. Imetomxcsa HaBbIkM M MOTMBaLMK B LIENTOM OCTa-
TOYHbl ANsi NNaHWPOBaHWUS U MPOBEAEHMUS 3KCMepu-
MEHTa C WCMNOfb30BaHMEM OCHOBHbIX 3aKOHOB rua-
paBnukn

3. metoLwmxcs HaBbIKM 1 MOTMBALMUW B MOSTHOM Mepe
[OCTaTOYHbl AN NNaHUPOBaHUSt U NPOBELEHUS 3KC-
nepumeHTa C WCMONb30BaAHMEM OCHOBHbLIX 3aKOHOB
rMApaBnvKu
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2. CTpykTypa yuyebHOM paboTbl, coaepxaHue U TPYAOEMKOCTb OCHOBHbIX 3/IEMEHTOB
OUCLUNNUHBI

2.1.

OpzaHu3ayuoHHasi cmpyKkmypa, mpy@oeMKoCMb U njiaH usy4eHusi GUCUUNIUHbI

TpynoemkocTb, 108 yac

*
Bug yyebHown paboTsl Cemectp 6, kypc
OYHas 3a04Hasn opma
Ne 6 cem. | Ne cem.
1. AyAnTopHbIe 3aHATUA, BCero 40
- nekumnmn 20
- nabopaTtopHble paboThl 14
-- NPaKTUYECKME 3aHATUSA (BKNOYasi CEMUHaPpbI) 6
2. BHeayauTOpHasa akageMuyeckasi pabora 68
2.1 ®dukcupoBaHHble BUAbI BHeayAMTOPHbIX caMo-
CTOAATeNbHbLIX PaboT:
BbinonHeHue v caaya/zawmra nHaMBUAayansHo-
ro/rpynnoBoro 3agaHus B Buge™*
- PacyeTHo-rpadmyeckas pabota 20
2.2 CamocTtosiTenbHOe u3ly4yeHme TeM/BONpocoB npo- 28
rpaMmmbl
2.3 CamonoaroToBKa K ayAMTOPHbIM 3aHATUAM 10
2.4 CamonogroToBKa K y4acTUIO U y4acTue B KOH-
TPOJIbHO-OLLEHOYHbIX MEepPOoNpPUATUSAX, MPOBOAUMbIX B 10
pamkax TEKYLLEero KOHTPOrsi OCBOEHUSI AMCLMMANHBI (3a
UCKIIOYEeHUEM yYMEHHbIX 8 rir. 2.1 — 2.2):
3. NonyyeHune 3a4€Ta N0 UTOram OCBOEHUS AUCLUNIIN-
Hbl
Yacbl 108
OB!.I.IAFI TPYAOEMKOCTb AUcUUnnu- 3aveTHbLIE eAVHN-
Hbl: 3
Ubl
lMpumeyaHue:

* — cemecmp — 4NS1 O4HOW U OYHO-3a04HOW POPMbl 0BYYEHUS, KYpC — AN 3a04HON POopMbl 0ByYeHNs;
** — KP/KTI, pedepaTtal/acce/npeseHTaumm, KOHTPONbHOM paboTsl (4118 06yyatoLmxcs 3a04HON hopMbl
06y4eHust), pacyeTHO-rpadMyecKon (pacHeTHo-aHanNUTM4Yeckon) paboTsl 1 ap.;

TpyooemKoCTb pasferna u ee pacnpegene- < & 'ﬁ_
HWe no Bugam y4ebHon paboTsl, Yac. = -8 z
AyauTopHas pabota BAPC o 'g < o 2
3aHATUS TR=e) Toc
o Jo =2 =X g
Homep v HaumeHoBaHe ° o 3 < % <l 529
paszena QUCLUMIUHBI. = < | ST 2 I PEgh I g o
YKpYMHEHHbIe TeMbl pasfena 3 = s (88| § e |83 Z>¢¢p b2 D
8 ot 2 | 38| F 6 |8s] 2agok Eed
3] <} S o« © o s o o) C a8 = S 5
ElEw| & 3 = 23
T2 © < £ o 2
2 ® Z 9
= [ S 8 o
Z3
2 3 5 6 7 8 9 10
OyHasa popma o6yyeHus
I'mapocTaTuka 14 4 2 2 10 2 PIP, OlnK-1,
1 | 1.1 dusmyeckne cBOMUCTBA XKMUOKOCTEWN OneKTpoHHoe | MK-5
1.2 M'mppocTaTtuka TecTpoBatne
"'mopogmHamuka 36 24 10 4 10 12 4
2.1 OCHOBHbIE rMgpaBnmMyeckne napameTpsbl
noToka
2.2 ['vgpaBnmyeckne conpoTnBneHus
2 | 2.3/cTeveHne XMOKoCTN U3 OTBEPCTUI U
Hacagok
2.4 [1BXeHUE XMAKOCTM Mo Tpybam
2.5 PaBHOMepHOE OBWMXEHWE XNAKOCTU B
KaHanax
3 | 'napasnuyeckne malluHbI 18 6 2 4 12 4
3.1 Hacocbl
3.2 ['vgpasnuyeckne gsuratens
4 | 'mpgponpueoj 14 2 2 12 4
4.1 O6BEMHbIV TMOPONPUBOLA
4.2 ArperaTtbl rngponp1MsoaoB




5 | Cenbckoxo3ancTBEHHOE BOAOCHabXeHne 14 2 2 12 4
5.1 TexHonornyeckme npoueccbl BOAOCHA0-
XeHus

5.2 OCHOBHbIE 3N1EMEHTbLI CUCTEM BOAO-
cHabxeHus

6 | OcHoBbl rMapoMenvopaunn 12 2 2 10 2
6.1 'vgpomenuopauusa
6.2 OpoLlueHne

MpomexyToyHas aTTecTauus x X x x x x 3a4eT

Wtoro no gnecunnnune | 108 40 20 6 14 68 20

2.2. YkpynHéHHas codepikamersibHass cmpykmypa y4ebHol ducyuniuHbl U obujast cxema eé
peasiuzayuu e y4e6HoOM npouyecce

TpygoemKkocTb pasgena v ee pacnpegene- < & E
HWe no BnaaM y4ebHol paboThbl, Yac. - _g_ z
AyanTtopHas pabota BAPC o 'g < o a
—_
3aHATUS © S0 Ioc
J o I S - x O
[0} S Z S =32 g
Homep v HanmeHoBaHue © o 3 %- @ o3 5342
pasfena AUCLMNINHBI. = < | S5 2 % FESE| 3 g o
YKpYMHEHHbIE TeMbl pasgena 3 o 5|1g8| 8| g |23ai>¢2 sEg
© S z | 78| B 8 129528kl Eo0
° @ ) = ®© @ |&o cg® s =9
= E X Q S O 3 SIS
X O 5} ¥ o ackt Z ®©
© Q (] § = o @
Q m © T 2 0
c © [e) Q
= <z % <
s
2 3 4 5 6 7 8 9 10
OyHas opma o6yyeHus
MopocTtaTuka 11 4 2 2 7 7 PP, OlnK-1,
1 | 1.1 duamnyeckme CBOMCTBA KUAKOCTEN Snex- OMK-5
TPOHHOE

1.2 N'vppocTaTtuka TeCTHPO-

M'mppoavHamuka 39 24 10 4 10 15 | 15 BaHMe
2.1 OcHoBHbIE rMapaBnnyeckme napa-
MeTpbl NoToKa

2.2 ['vgpaBnuyeckne conpoTuBeHns

2 | 2.3VicTeveHne XMAKOCTU N3 OTBEPCTUN 1
HacaaokK

2.4 [IBuxKeHue xungkocTu no tpybam

2.5 PaBHOMEpPHOE ABWXEHNE XUOKOCTU B

KaHanax
3 | M'maopasnunyeckue MalUmHbI 19 6 2 4 13 | 13
3.1 Hacocbl
3.2 N'vgpaenuyeckne gpuratens
4 | T'mgponpusog 15 2 2 13 13

4.1 O6bEMHbIV TMapPONpPUBOL,
4.2 ArperaTbl rvaponpusogoB

5 | CenbCKOX039MCTBEHHOE BOAOCHA0XEeHWe 15 2 2 13 | 13
5.1 TexHonornyeckne npoleccbl BOAO-
CHabXeHus

5.2 OCHOBHbIE 3NeMeHTbl CUCTEM BOAO-
CHabXeHus

6 | OcHoBbI rMAPOMENVOpauUn 9 2 2 7 7
6.1 M'magpomenvopauns
6.2 OpolueHune

[MpomexyTovHas atTectaums 108 x x x x x X 3ayeT

WToro no gucumnnuHe

3. O6wme opraHusauMoHHble TpeboBaHuA K y4ebHOM paboTe obyuyarowerocs

3.1. OpeaHu3ayus 3aHsmul u mpeboeaHusi Kk y4yebHol pabome oby4arouje2ocsi

OpraHusaumsi 3aHsSTUI NO OUCLMMIIMHE HOCUT UMKNMYeckuii xapaktep. Mo Tpem pasgenam npeay-
CMOTpeHa B3anMoyBsi3aHHas Lienoyka y4ebHbIX paboT: Nekums — camocToaTenbHasa paboTa obyyatoLmx-
cAa (ayouTopHasi u BHeayauTopHas). Ha 3aHATMSAX cTyaeHdeckas rpynna nonyyaeT 3agaHusl U PeKOMEH-
Aaumu.
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[Ina cBOEBpEMEHHOW MOMOLLM O0yYaroLUMCS NPU U3ydeHun OMCUMNINHBLI Kadeapon opraHusytoTcs

WHAMBUAYanbHbIE U rPYNMNOBblE KOHCYNbTaLuK, yCTaHaBNMBaeTCs BPEMS NMprema BbIMONTHEHHbIX paborT.
YynTbiBasd cTaTyc AMCLUMMIUHBI K €€ U3YYEHUIO NPeabsABMAAITCS Criegylolme opraHu3aunoHHbIe

TpeboBaHus;:

- obsAsaTtenbHoe nocelleHne oby4aroLMMCs BCEX BUAOB ayANTOPHbIX 3aHATUN;

- BegeHne KoHCcnekTa B Xxoae NeKUMOoHHbIX 36HF|TI/II7I;

- Ka4yeCTBEHHaA CaMOCTOoATesSIbHaA NoArotoBka K MPakTU4YEeCKUM 3aHATUAM, akKTUBHaA pa60Ta Ha
HUX;

- aKTMBHasi, puTMUMYHasi camMoCToaATENbHAA ayanTopHas u BHeayautopHas pabota obyuatoulerocq
B COOTBETCTBUU C NnaHOM-rpadmkoM, NpeacTaBreHHbIM B Tabnuue 2.4; cBoOeBpeMeHHas caada npeno-
AaBaTtesnio OTYETHbIX OKYMEHTOB No ayaAUTOPHbIM U BHEeayAUTOPHbIM BU4aM pa60T;

- B CnyYae Hanmuuus nponyweHHbIX obyyatowmmcs 3aHATUSAM, HeOoOXOAMMO MOMyYnTb
KOHCYMbTaLUMI0 N0 NOATOTOBKE Y OPOPMIIEHNIO OTAENbHBIX BUAOB 3a4aHWUi.

[ns ycnewHoro ocBOeHWst AUCUMUNIMHLI, obydatoemycsa npeanaraiTcs y4ebHo-MHpopMaLnoHHbIe
WCTOYHMKM B Buge y4yebHon, ydebHO-MeToanYECKon nuTepaTypbl MO BCEM pasgenam.

4. JleKUMOHHbIe 3aHATUSA
Ona n3yvyaromnx ancumniinHy YaTarotTcda Jnekuun B COOTBETCTBUM C NMIMaHOM, nNpeactaBfi€HHbIM B Tabnuue 3

Tabnuya 3 - JIeKuMoHHbIN KypC.

No TpynoeMkocTb No
PAsABTY, 4a%. MNpvMeHsiemMble UH-
o s Tema nekunn. OCHOBHbIE BONPOCHI TEMbI sgounas | TEPaAKTMBHbIE dop-
% 2 %r o4yHas chopma Mbl 0By4eHus
Q =
1 2 3 4 5 6
Tema: vgpocTtaTtuka OneKTpoHHas
1 1 | 1. Pn3nyeckne cBoncTBa XUOKOCTEN ) npeseHTaums
2. 'nmppocTtaTtuka
Tema: N'mapognHamuka
2 | 1. OcHoBHble rTMapaBnMYecKne napaMmeTpbl No- 2
TOKa
3 | 2. [napasnuyeckre conpoTuBneHus 2 OnekTpoHHast
2 A 3. VcTeyeHne xnakocTi n3 oTBepcTuin U Haca- 5 npeéseHTauus
AOK
5 | 4. OBwkeHne xxngKoctn no tpybam 2
6 5. PaBHOMepHOE ABMXEHME XUOKOCTU B KaHa- >
nax
Tema: 'vgpaBnuyeckne MalluvHbl
3 7 | 1. Hacocbl 2 AnekTpoHHas
2. 'mopasnvyeckne asuratens npeseHTauus
Tewma: 'mgponpusog
4 8 | 1. ObbeMHbIV rMgponpueog 2
2. Arperatbl rmgponpvsoios
Tema: Cenbckoxo3ancTBeHHoe BoaocHabxeHne AnekTpoHHas
5 9 1. TexHonormyeckme npouecchl BOJoCHatXeHNs > npeseHTaLms
2. OCHOBHbIE 3M1EMEHTbI CMCTEM BOAOCHabXXe-
HUS
Tewma: OcHOBbI rMgpOMeEnMopaLmm OneKTpoHHas
6 10 | 1. mopomenviopaums 2 npeseHTauus
2. OpoweHue
O6was Tpya0eMKOCTb NTEKLMOHHOrO Kypca 20 X
Bcero nekumin no gucuunnmHe: 20 M3 HMUX B MHTEpaKTUBHOW chopme: yac.
yac.
- 04Hasa popma obyyeHusa | 20 - O4Haga popma obyyeHus
- 3a04Haga oopmMa 0byyeHus - 3a04Hag gopmMa o0byyeHus
lMpumeyaHus:

- MaTepuanbHO-TEXHUYECKOoe obecnevyeHne NekUMoHHOro Kypca — cMm. Npunoxexue 6;

- obecneyeHve NeKUMOHHOro Kypca y4ebHon, y4ebHO-MeToanYecKon nutepaTypon n uHeiMu 6ubnuo-
TEeYHO-MH(OPMaLMOHHBIMK pecypcamMu U cpedcTBamu obecneveHnss obpasoBaTernibHOro npouecca —
cMm. MNpunoxexnna 1 mn 2,
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5. npaKTVI‘-IeCKVIe 3aHATUA No gucuuniinHe n nogrotToBkKa K HUM
I'IpakqueCKme 3aHATUA MO KypCy NpoBOOAATCA B COOTBETCTBMU C Mni1iaHOM, npeacTtaBfieHHbIM B Tabnuue 4.

Tabnuua 4 - MNpumepHbIN TeMaTUYECKMI NNaH NPaKTUYECKMUX 3aHATUI NO pa3genam y4ebHoM AucumnnnHbl

No TpynoemkocTb No
pasgeny, 4ac.
o= Tema 3aHsaTUA / Hcnonbsyemble Csssb
C 2 g MprmepHbIEe BONpOCHl Ha 0bCcyxaeHne WHTEPaKTUBHbIE | 3aHATUS C
o 3| F M 3ao04Has - *
g & (8na ceMmMHapCKUX 3aHATUI) OYHas dopmbl BAPC
82 & copma
Q2| o
1 2 3 4 5 6 7
Tema rpakmu4ecKo2o 3aHaAmus:
'mpopocTtaTtuka
1. OcHoBHble ¢hu3nyeckme CBONCTBA
1 2 | Xngkoctemn ocn
2. Cuna paBneHuMs XWOKOCTUM  Ha 2
NMPOU3BOJSIbHO OPUEHTUPOBAHHYIO
NMOBEPXHOCTb.
Tema rpakmu4ecKozo 3aHaAmus:
ludpoduHamuka
3 | 1. YpaBHeHue bBbepHynnu ana notoka ocn
pearnbHOM XXUOKOCTH 2
2. lNoTepun Hanopa B Tpybax
Tema rnpakmu4ecKoeo 3aHsamus
2 MopaBnuyeckMe pacyeTbl HamMopHbIX
TpybonpoBoaoB
4 1. PacyeT KOpOTKNX TpyboNpoBoaoB. > ocn
2. PacuyeT rmgpaBnv4eckun AOnuHHbIX
TpybonpoBoaoB npu
nocrnegoBaTtefnlbHOM W napannenbHOM
coeguHeHuu Tpyo.
Bcero npakTtuyeckmx 3aHATU NO | Yac. M3 HUX B HTepakTMBHOM (popme: | 4ac.
ONCUUNIINHE:
- OYHasA/04YHO 6 - OYHasa ¢popma obyyeHus
- 3a04Haga oopmMa 0byyeHus - 3a04Haga opmMa 06y4yeHuns

* YcnoeHbie 0603Ha4YeHUs:

OCI - npegycmoTpeHa obs3aTenbHasi camonoarotoBka K 3aHaTuio; Y3 CPC — Ha 3aHsTuM BblgaeTtcs
3agaHve Ha koHkpeTHytio BAPC; MNP CPC - 3aHATMe copepxaTenbHOo 6asupyetcsa Ha pesynbTaTax Bbl-
nonHeHunsi obyvarwmmcs koHkpeTHon BAPC.

** B T.4. Npu nucnonb3oBaHun matepuanoB MOOK «Ha3seaHue», Ha3BaHue BY3a-paspaboTumka, Ha3Ba-
HWe nnaTtdopMmbl K CCbISIKa Ha Kypc (C yKasaHneM gaTbl nocnegHero obpatleHms)

lNpumeyaHus:

- MaTepuanbHO-TeXHUYecKoe obecneyeHne NpakTM4ecknx 3aHATMIN — cM. MpunoxeHuve 6;

- obecneyeHne NpaKTUYECKMX 3aHATUIN y4ebHoW, yuebHO-MeToaMYeCKON NMTepaTypon U MHbIMM Gubnuo-
TEeYHO-NHOPMaLMOHHBIMU pecypcamu U cpeacTBamy obecneyeHus obpaszoBaTenbHOro npowuecca — CMm.
Mpunoxexna 1 mn 2.

MoaroToBka 0OyYatOLLMXCS K MPaKTUYECKUM 3aHATUSIM OCYLLIECTBISIETCS C Y4ETOM OOLUE CTPYKTYPbI
y4yebHoro npouecca. Ha npakTtnieckux 3aHATUSIX OCYLLECTBSETCH BXOAHOW U TEKYLLMIA ayAMTOPHBIA KOHTPOIb
B BUE ONpoca, No OCHOBHbLIM MOHATUSIM AVCUMMNIUHBI.

MoaroTtoBka K MPaKTUYECKUM 3aHATUS Moapa3yMeBaeT BbINOSHEHWE [OMALLHEro 3agaHus K ove-
peaHOMY 3aHSTUIO MO 3a4aHnsM NpenofaBaTensi, Bbl4aBaeMbIM B KOHLLE NPeablayLLEro 3aHsATUS.
[ns ocylecTBneHust paboTbl N0 NOATOTOBKE K 3aHATUSIM, HEOOXOAMMO O3HAKOMUTLCS C MeToauYe-
CKMMM yKa3aHUsiMM MO OUCUMMNIVHE, BHUMATENbHO O3HAKOMUTLCS C NATEpaTypo 1 3NEeKTPOHHBIMK pecypca-
MW, C pEKOMEHAaLMAMU MO NOAroTOBKE, BONPOCaMU A1 CAMOKOHTPOSS.
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6 JlTabopaTopHble 3aHATUA
JlabopaTopHble 3aHSATUSA MO KypCy NPOBOAATCS B COOTBETCTBUM C MNiaHOM, NpeacTaerneHHbIM B Tabnuue 4.

Tabnuvua 4 - NpuMepHbIN TeMaTUYECKUIA NNaH NabopaTopHLIX 3aHSATUI MO pasaenam y4ebHOM ANCLMMIUHDI

No TpynoemkocTsb JIP, yac CBAa3b C o
- BAPC 3
. . z
o + |8 + € x
52 [ng 23
i 2 |E o o 0
x o< | =2
o ! sf |98 z 3
= N Tema nabopaTtopHon paboTsl I3 8o 2
) % 5 3a04Has Qo |po o -
= O4YHasd = X F I o}
@ = = ¢hopma Oam |EO s s
a S X o '9 v Qo
oo o £ = O
> O it I g
S~ = E o)
2L |Ig 2
=3 |88 &
= o c
1 2 3 4 5 6 7 9
MccnenoBaHne pexuma aBuxe- 5 + + OnekTpoHHas
HWS XUOKOCTH npeseHTauus
> > TapwupoBaHue Bogomepa BeHty- 2 + + OneKTpoHHas
pu npeseHTaums
3 OnpepenexHve nyTeBbIX CONPO- 2 + + OneKTpoHHas
TUBMEHWUI NO ANIUHE npeseHTaums
2 4 McTeueHne ns otBepcTuii npu 5 + + OnekTpoHHas
NOCTOSHHOM Hanope npeseHTaums
McnbiTaHne ueHTpobexHoro Ha- 2 + + SneKkTpoHHas
3 7 |.C0Ca, CHATME XapaKTepuCTuK npeseHTaums
OneKTpoHHas
McnbiTaHne o6beMHoro Hacoca 2 + + P
npeseHTaums
o OnekTpoHHas
3 7 | Vi3yyeHne KOHCTPYKLMI HAcOCOB. 2 + + P
npeseHTaums
Wtoro 1P 7 Ob6uwas TpygoemkocTb JIP 14 X

* B T.4. Npu ncnone3oBaHun matepuanos MOOK «HassaHue», HazBaHue BY3a-pa3paboTunka, Ha3BaHve NnatdopMbl U CCbinka Ha
KYPC (C yKa3aHvnem gaTtbl nocrnegHero obpaiieHusi)

lMpumeyvaHus:

- MaTepuanbHo-TexHU4eckoe obecneyeHne nabopaTopHOro nNpakTukyma — cM. Mpunoxenwve 6;

- obecneyeHne nabopaTopHOro nNpakTukyma y4ebHon, yuebHo-MeToanyeckon nutepaTypon 1 MHbIMK GUBNMoTeYHo-
MHAOPMaLMOHHBIMU pecypcamu 1 cpefcTBamMum obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenus 1 m 2.

7. O6wmre meToguUecKkme peKkoMmeHAaL MU NO U3YyYEeHUIO OTAEeNbHbIX pa3aenoB QUCLUNIIUHDI

Mpn n3y4yeHUM KOHKPETHOro pasgena OUCLMMNMHDI, U3 YMcha BbIHECEHHbLIX HA NEKLUOHHbIE U
npakTU4Yeckme 3aHaTUs, obydaroleMycs crnedyeT y4nTbiBaTb U3MOXKEHHblEe Hke pekomeHgaumun. Obpa-
TUTE Ha HUX 0coboe BHUMaHWE Npu NOATOTOBKE K aTTecTauun.

PaGoTta no Teme npexae Bcero npeanonaraet ee usydeHune no y4ebHuky unm nocobuto. Cnegyet
0o6paTuTb BHUMaAHWE Ha TO, YTO B ntobon Teopuu, ecTb Nbo HeybeauTenbHble, NGO Yepecyyp abceT-
pakTHble, NM60 COMHUTENbHbLIE MONoXeHus. MoaToMy Heobxoaumo BblipabaTbiBaTb CaMOCTOATEMbHbIE
CY)XOEHWS!, OOMOMHAS UX aprymeHTaumein, Yto u cregyeT AEMOHCTpUpoOBaTh Ha ceMuHapax. [ns Bblpa-
OOTKM CaMOCTOSITENBHOTO CY)XXAEHUS BaXKHbIM SIBNSIETCA yMeHMe paboTaTb C Hay4YHoW nutepatypoit. o-
aTomMy paboTa no Teme KpoMe ee U3y4eHus No y4ebHuKy, nocobuto npeanonaraeT Takke NOUCK Mo Teme
Hay4HbIX CTaTel B Hay4HbIX XXypHanax no npasy. TakMMu KypHanamu siBnsitoTcs: Bonpockl npaeoBeae-
HUsi, DKOHOMMKA W Npaeo Ap. BeiGop cTaTbk, OTHOCSALLENCS K TeMe, Nydlle genaTb No nocrneaHnM B roay
HoMepaM, rae NPUBOAMTCS NepeyeHb cTaTel, onybnnkoBaHHbIX 3a roA.

CamocTosTernbHas NoAroToBka NpeanonaraeT Ucrosb3oBaHe psiga MeTon0B.

1. KoHcnektupoBaHue. KoHcnekTMpoBaHue no3BonsieT BblAenuTh FNaBHOE B U3y4aeMoM MaTepua-
e v BblpasuTb CBOE OTHOLLIEHWE K paccMaTpyBaeMoi aBTopoM npobreme.

TexHuka 3anucelt B KOHCMEKTe MHAMBMAYarbHa, HO eCTb psid NpaBwusl, KOTOPblE MOTYT MPUHECTU
nosb3y ero COCTaBUTESID: HAYMHAsA KOHCNEKT, CrieQyeT 3anucaTb aBTopa U3y4aemoro npov3BeaeHust, ero
Ha3BaHWe, UCTOYHUK, FAe OHO ONyGrMKOBaHO, rog n3ganHus. Nopsagok KOHCNEKTMPOBAHUS:

a) BHMMAaTenbHOe YTEHME TEKCTa;

6) nonck B TEKCTE OTBETOB Ha MOCTABMEHHbIE B M3y4aeMOl TeME BOMPOCHI;

B) KpaTKOE, HO YETKOE U MOHATHOE U3NIOXEHWE TEKCTA;

r) BolgereHvne B 3annucu Hambonee 3Ha4YUMbIX MECT;

A) 3anncb Ha NoJisIX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATETOPUIA U CBOUX MbICIEN.
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2. 3anvcun B hopme TE3NCOB, MNaHOB, aHHOTaLMI, (DOPMYNIMPOBOK onpefeneHuin. Bce nepeunc-
neHHble popMbl MOMOrarT BbICTPON OpueHTauuyn B MOArOTOBNIEHHOM MaTtepuane, nogbope aprymeHToB
B MONb3Y MIN NPOTUB Kakoro- Nnbo yTBepKaeHus.

3. CnoBapb NoHATUN n KaTeropuin. CocTtaBneHne crioBaps NoMoraeT GbiCTpee ocBavMBaTb HOBbIE
MOHATUA N KaTeropuu, yBepeHHee nmMmm onepuposaTtb. [10go6HbIV cnoBapb criegyeT BeCTu YeTko, pa3bop-
4YnBO, YTObBLI YOO6HO BbINO MM Nonb3oBaTtbes. U3 npusegeHHoro B YMK rnoccapust HyXKHO K Kakgomy ce-
MUHapy BbIGUpaTh NOHATUS, OTHOCSALLMECS K U3ydaeMon Teme, 00beaUHATb UX JIOTMYECKON CXEMOW B CO-
OTBETCTBMM C BONPOCaMM CEMUHAPCKOIO 3aHATUS.

Paspen 1. 'vapocTatuka.

KpaTtkoe cogepxaHue

Mmapaenuka. lNpegmeT rugpaesnukn. dusmyeckne CBOWCTBA XMAKOCTEW WU rasoB [loHATne 06
abCconTHOM, MaHOMETPUYECKOM (M3OLITOYHOM) N BakyyMMeTpudeckom gasneHnn OCHOBHOE ypaBHEHME
rmgpoctatnk Tpu 3akoHa rugpoctatukn [duddepeHumnansHoe ypaBHEHUE [OBWKEHUS XUOKOCTU
(ypaBHeHue Jdvinepa) YcnoBusa paBHOBECUSA XWOKOCTWU, HaxXoOALEWCs MOL AEWCTBMEM CUM TSXXKECTU U
uHepuun. Cuna paBneHus Ha UMnuMHOpUYeckue noBepxHocTu. LleHTp gaBneHus. [vapocTtatvyeckun
napagokc.

Bonpocbl gns caMokoHTpons no pasgeny:

MMoHsATME O XMAKOCTU (KOHTUHYYM, peanbHas U ngeanbHas).
Cwvnbl, AEVCTBYIOLLME B XXUOKOCTH.
dusmyeckmne CBOMCTBA Xugkocten (y,p,Be,K, W, V).
[MoHATMe 0 rMapocTaTMyeckoMm JaBneHnu U ero CBOMCTBAX.
OCHOBHOE ypaBHeHMWE TMAPOCTaTHKN.
3aKkoHbl rMapocTaThku.
lMoHsATME O BakyyMHOM, abCOMOTHOM M MAaHOMETPUYECKOM AABIEHUSIX.
Mpnbopbl 4Ns n3mepeHnss AaBneHun.
Cvna gaBneHus XXMOKOCTM Ha MITOCKME U KPUBOSMMHENHbIE MOBEPXHOCTU (LEHTP TSDKECTU, LIEHTP
OaBMeHWs, NOPbl TMAPOCTATUYECKOrO AaBMEHUs, TENO AABMNEHMUS).
10. MprmMepbl OTHOCUTENBHOIO MOKOS XXUAKOCTH.
11. Ycnoswue nnaBaHus Ten.

©CoNOOA~WDNE

Paspen 2. 'vapoanHamuka.

KpaTkoe cogepxaHue

CTpyiiHas Mofenb ABMXEHUSA XUOKOCTU. JneMeHTapHbIn pacxofd. YpaBHeHue bepHynnu u
ero reomeTpuyeckasa U aHepreTudeckas uHTepnpeTauun. Pexnmbl ABMKEHUSA XUOKOCTU. JlaMUHapHbIA 1
TYPOYNEHTHBIN peXUMbl OBWKEHNSA XUAKOCTU. [MoTepy Hanopa npu NammMHapHOM U TypOyneHTHOM pexu-
Max asuxeHus. mgpasnuyeckn rnagkue n wepoxosaTble cTeHkn. KoadduuueHT Oapcu npu namuHap-
HOM U TypOYyneHTHOM pexumax asumxeHus. OcobeHHOCTM TypOyneHTHOro TeveHms TypbyneHTHoe Teye-
Hue B Tpybax. 'mapaenuyeckoe conpoTmereHue. PacueT kopoTkux TpybonpoBogos. Pacyet rmagpasnu-
YecKN ANMHHBLIX TPYOONPOBOAOB MpW NOCMNEeAOBATENbHOM M napanfenbHOM coeauHeHun Tpy6. Pacuer
pa3BeTBMEHHbIX TpybonpoBoaoB. PacyeT konbueBbix TpybonpoBoaoB. PacueT TpybonpoBoga ¢ Henpe-
PbIBHBIM M3MEHeHMeM pacxoga no anuHe. Mvgpasnudeckun ygap B Tpybax. ®opmyna H. E. Xykosckoro.
CkopocCTb pacnpocTpaHeHWs yaapHOW BOIHbI. [1paMoin 1 HenpsaMOn ruapaBnuMyeckui yaap npu 3agas-
HOM 3aKOHe 3aKpbITUs 3aaBWXKKW. [uarpamma uameHeHus OaBreHusa y 3aaBwkku. Knaccudpumkauusa ot-
BEPCTUA M OCHOBHblE XapaKTEPUCTUKN UCTEYEHUs. VIcTeueHue XuaKoCTU 4Yepe3 OTBEPCTUS B TOHKOM
CTeHKe (He3aTonneHHble W 3aTonfeHHble oTBepcTus. [mapaBnuyeckuin pacyét otsepcTuin. Hacapgkw.
Knaccudpmkauma n obnacte npumeHenus. Bugbl cxatua ctpyu. KoadbdpuumeHTsl pacxoga, CKOpPOCTH,
cxatus cTpyu. Bakyym BO BHelWHEM LMAMHAPUMYECKOM Hacaake. vapaBnuyeckuii pacyét Hacagkos. Mc-
TeYEeHMe XNOKOCTM NpU NEPEMEHHOM Harnope (ONOPOXHEHNE pe3epByapa, ONOPOXXHEHNE COOBLLIALLMXCA
cocynoB). KoadhdmumeHT pacxoga cuctembl

Bonpochb! 4nisi caMOKOHTPONs MO pasaeny:
OcHoBHble onpepeneHusi. JInHus Toka, Tpybka Toka, 3NeMeHTapHasi CTpyiKa, SnemMeHTapHbIN
pacxog.
Pacxoa uenoro noToka.
Buabl OBWXEHUS XXMOKOCTU.
OnemeHTbl NoToka (R, ®, ¥).
BbiBoa ypaBHeHUS BepHynnu aAnst aneMeHTapHOR CTPYMKKU U LLenoro noToka.
WHTepnpeTtauus ypaBHeHne BepHynnu.
UTto Ha3bIBaeTCs cpeHen CKOPOCTbIO NOTOKa?
Y70 HasbIBaeTCSA NbE30METPUUECKAM YKITOHOM?

Lo

ONOOR LN
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10.
11.

12.
13.
12.
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.
46.

47.

Mo KakMM ypaBHEHUSAIM oNpeaensoTcs NoTepu Hanopa (4aBrneHus) No ArvHe NoToka?

OT Kaknx haKTOpOB 3aBUCUT PEXUM OBWDKEHUS XKUOKOCTN?

Kakas ckopoCTb X1OKOCTU BXOAMT B ypaBHEHME, ONpeaensiowee noTepro Hanopa oT MECTHOro
COMpOTUBNEHNSA?

YTO Ha3bIBaeTCs cpeaHeln CKOPOCTbI0 MOTOKA?

YUTto Ha3bIBaeTCsa Nbe30METPUIECKUM YKIOHOM?

Mo kakMM ypaBHEHUAM onNpeaensaoTca NoTepu Hanopa (gaBneHus) No AnvHe NoToka?

Kakoi xapaktep nony4yatoT anopbl pacnpegeneHnss CKOpoCTU OBUXKEHUS XUAKOCTM B Tpybe npu
naMmvHapHOM 1 TypbyneHTHOM pexumax?

Mepeuncnute BUAbI rMAPaABANYECKUX COMPOTMBIEHWUA, BO3HUKAIOLLMX NPU OBVKEHUN XUOKOCTU.
HaszoBute BUAblI MECTHBIX CONPOTUBMEHUN.

MocnepoBaTtenbHoe 1 NapannenbHoe coeanHeHne TpybonpoBoaoB.

TpybonpoBoabl C HACOCHOW pa3gaven.

PacueT kopoTkoro TpybonpoBoga Ha npumepe cugoHa.

AnvHHbIE 1 KOPOTKUE TPYObI (pac4eTHble hopMynbl).

PacuyeT TpybonpoBoaa ¢ HeENpPepbIBHOM pa3gadent.

CyLHOCTb rmapaBnnyYeckoro pac4yeTa HanopHoro Tpybonposoaa.

MapannensHoe 1 NnocnegoBaTensHOe coeanHeHne TpybonpoBoaoB.

CyLwHOCTb rmapaBnuyYeckoro pac4yeTa HanopHoro Tpybonposoaa.

YTto Ha3bIBalOT NpOCThIM TpybonpoBogom?

Y70 Ha3bIBalOT CNOXHBIM TpyBonposBoaomM?

CKkOpOCTb pacnpoCTpaHeHMS YaapHON BOSHbI.

MpsmMoW 1 HENPAMOW rMapaBUYECcKUA yaap Npy 3agaHHOM 3aKOHe 3aKpbITust 3aABWKKA. ua-
rpaMma U3aMeHeHUs! AaBIeHNs Y 3aABWDKKN.

Teopust dusnyeckoro nogobus.

Teopema nogobus.

Kputepun nogobusa n mogenmpoBaHus.

Ponb nogobusa B TeopeTnyeckmx 1 aKCrepuMeHTarnbHbIX MCCNeLoBaHNAX

NcTeueHne xngkocten U3 oTBepCTUA U Hacagok npu H= const.

WcTedeHne xuakocTen npyu nepeMeHHOM Hamnope.

OnpepeneHne BpeMeHM ONOPOXHEHNST EMKOCTMU.

lMoHATNE TOHKOW CTEHKU U Maroro OTBEPCTUS B HEWN.

MoHaTne Hacagka. Kakue Tvnbl HACA4OK BaM U3BECTHbI?

WMcnonb3oBaHue HacagKos.

WcTeueHne XMOKocTu M3 OTBEPCTUI U KOPOTKUX Tpyd npu H=const. PacueTHble bopmyrbl.
WNcTeveHne xmakocTn n3 60mbLIMX OTBEPCTUN.

PacueTHas cpopmyna ans BbIYUCIIEHNSI CKOPOCTU MOTOKA B CKAaTOM CEYEHUN U YpaBHEHUE pac-
xogaa.

3anuwmnte dopmynbl AnNsi CpegHel CKOPOCTM B CKATOM CEYEHMU U ANst pacxoga Npu UCTeYeHUm
Yyepes Marnoe HesaTonneHHoe OTBEPCTUE C OCTPON KPOMKOW.

Kakoe uncneHHoe 3HadeHne nMmeroT Ko ULINEHTHI He @ 9 NPW UCTEYEHWM XNOKOCTU Yepes
Marnoe oTBepcTne? KakoBa CBsI3b MexXay aTUMu koadppuumeHTamm?

OnpepgenuTe BENUYMHY pacxoaa XUAKOCTU NPy ee NCTEYEHWUN U3 OTBEPCTUN B TOHKOWN CTEHKE
npv NOCTOSAHHOM Hanope, NCNonb3ysi ypaBHeHue [. BepHynnw.

B kakmx cnyyasix UMeeT MECTO HECOBEPLUEHHOE M COBEPLUEHHOE cxXaTue?

YT0 Takoe nHBepcus cTpym?

Kakne Bugpl cxxatnsa Bbl 3HaeTe, kak OHM y4MTBIBAKOTCS NPW rMapaBiMyecknx pacdetax?

Moyemy K03 PULIMEHTLI UCTEHEHMUS € ? | MeHbLLE eAnHULbI?

Paspgen 3: MapaBnuyeckme MallvHbl.

KpaTkoe cogepxxaHue
LleHTpobexHble Hacocbl. Paboune xapakTepucTUKN LeHTPOOEXHbIX HacocoB. POTOpHbIe Hacochl

(LecTepeHHble, BUHTOBbIE, pPaaManbHO-MOPLUHEBLIE aKCUarbHO-MOPLUHEBBLIE, MACTUHYATLIE). YCTPOWCTBO,
npuHUMn gencteus. Paboumn o6béM, K, obpaTMocTb pOTOPHBIX HAacocoB. [MapaBnuyeckMe ABuraTenu
(BO3BpPaTHO-MOCTYNATENBHOrO ABWKEHUS, NOBOPOTHbLIE, rMAPOMOTOPLI). OCHOBHbIE NapaMeTpbl U XapakTepu-

CTUKWN.

Bonpocb! Arnsi CAaMOKOHTPOIS MO pasaeny:

1. Pacckaxute o npasunax nycka U OCTaHOBKM LieHTpoGexHoro Hacoca. Kakue Henonagku B pa6ote
LieHTPO6EXHOro Hacoca MoryT BCTPETUTLCS NpY ero akcnyarauum?

2. Kak nogobpaTk Hacoc? YTo Takoe Mapka Hacoca?
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3anuwunTte opmMyny Haropa, co3aBaeMoro LeHTPOBEXHbIM HaCOCOM, 3KCMyaTMpyeMbiM U MPOekK-
TUPYEMBIM.

UTo Takoe BbICOTa BCACbIBaHWUSA, Kak OHa Ol'lpe,D,eJ'IFleTCFl?

OB6bACHUTE NPUHLMN perynupoBaHns nogadn LeHTpOoBeXHOro Hacoca MeToaom ob6Toukn guameTpa
paboyero koneca.

PacckaxuTe 0 paboTte Hacoca Ha TpybonpoBoa? Yto Takoe paboyas Touka?
Mepeuncnute cnocobbl perynupoBaHnsa nogadn LeHTpobexHoro Hacoca.

C kakow Lenbto nepeBoasT paboTy LeHTpobeXHbIX HACOCOB Ha NapannensHy paboTty?
Moyemy LeHTpobeXHbIE HACOChl 3anyCKarTCs NpY 3aKpbITON HarHeTaTenbHOW 3aaBUKKe?
YKaxuTe cnocobbl 3anvBKM BCaChIBAOLWMUX JIMHWIA LEHTPOBEXHBIX HACOCOB.

YKaxuTe npaBuna rnycka U OCTaHOBKW LIEHTPOGEXHbIX HAacoCOB NpW napannenbHoW U nocrenoBa-
TenbHom paboTe

MepeuncnuTe AOCTOMHCTBA M HEAOCTATKM LLEHTPOOEXHBIX M OO BEMHbBIX HACOCOB.

Kak onpegensietcs paboyas TouKka Npy napannensHoil 1 nocrieaoBaTenbHON paboTe LeHTPOGEKHbIX
HacocoB?

3ayeM Ha HarHeTaTenbHOW NIMHWUM HEMOCPEACTBEHHO 32 HACOCOM CTaBAT 0bpaTHbIN KnanaH?
PacckaxuTe no nnakaTy 0 KOHCTPYKLMM LLeHTPOBEXHOro Hacoca, yKaxute Ha3HavYeHne ero Yyacten.
PacckaxuTe 0 npyHumne gencrenst 00 beMHbIX HACOCOB.

Kakoe naBneHne MoxeT co3gaBaTb OObEMHBIN HACOC, OT Kaknx 0akTOpPOB OHO 3aBUCUT?

Ob6bsacHuTe npuHUKMN paGOTbI nnacTtnH4YaToro, akcualnbHO-MOpLUHEBOro M paaunanbHO-NopLIHEeBOro
HacCOCOB.

YTto Takoe 06paTUMOCTb POTOPHLIX MTMAPABINYECKMX MALLNH?
PacckaxuTe 0 npaBunax nycka v OCTaHOBKW LLUECTEPEHHOro Hacoca. [MoyeMy ob6beMHbI Hacoc 3a-

nyckaeTcsi Ipy OTKPbITON HAarHeTaTeNbHOW 3aABUXKKE?
Paspen 4: ['vaponpuBeoa.

KpaTkoe copgepxaHue
M'oponepenaun n rugponpueod. mapaBnmMyeckmn pacyét obbEMHOro rmaponpusoga. O6bLEMHbIN

rugponpusod. Cxembl rmaponpmeoaa, NpyHUMN gencTBrs. OGBEMHBIN rMOPONPUBOL, C PA30OMKHYTOM U 3aMKHY-
TOW LIMPKYNsiumMmn paboyert XMaKocTu.

BOI'IpOCbI 05A CAaMOKOHTPOIIA No pasaeny:

1 [Jatb onpeaeneHune 1 Ha3eaTb BAObI TMAPABIUYECKUX MPUBOOOB.

2. KakoBbl Ha3Ha4eHve 1 0bnacTb NPUMEHEHNS TMAPOAMHAMUYECKMX NepeaaY?

3 Ha kakvx mMalumHax 1 ycTaHoBKax NMpUMEHsIoTCS ruapoavHaMmmndeckve nepegaqn? MNpueeaute npu-
Mepbl.

4. N306pasnTe npvHUMNuanbHble CXeMbl rmapoTpaHcdopMaTopa v ruapoMydTel Y NOSICHATE MPUH-

umn ux AencTeus.
KakoBbl JOCTOMHCTBA M HEJOCTaTKV rMapoavHaMMYecknx nepegad?
Kakve TpeboBaHWs NpeabaBrsdoTcs K pabounm XuakocTam?
MosicHWTE NPUHLIMM 1 0COBEHHOCTM PaboThbl TMAPOMYThI.
MpuBeauTe ypaBHEHVE MOMEHTOB AN MMAPOMYdThbl 1 NOSICHUTE ero.
YKaxkute cOOTHOLLEHMS Nogobus (NponopumoHanbHocTh). [ns kakux Lenen npUMMEHSItoTCs 3Tu Co-
OTHOLLIEHWA?
10. KakoBbl npenmMyLLecTBa U HeOCTaTKM NPUMEHEHWS MTMAPOMYPThI B CUCTEME CUMOBOrO Npusoaa?
11. MosicHUTe MeTo, NOCTPOEHNS BbIXOAQHOMW XapakTepUCTUKK arperata «asuratens - rugpomMydra.
12. OT1BeTbTE Ha 4-1 BONPOC, NCMOMNb3Ys BbIXOAHYIO XapakTepUCTUKy arperarta ¢ rmgpomydqToun.
13. KakoBo HasHauyeHue perynupoBaHus rmgpomydThl? Kakue BaMm M3BECTHbI CMOCOObI perynMpoBa-
HUS TMapoMydThI?
14.  TlpoBeauTe KOHCTPYKTUBHYIO CXEMY 30MOTHWKOBOIO pacrnpejenunrens u ero ycrioBHoe u3obpaxe-
Hye no FOCTy 1 nosscHUTE, Kak OCYLLECTBNSETCA Nogada paboyer XXNAKoCTU K rmapoMOoTOopY.
15.  TlosicHuTe NpuHUMN OENCTBMSA U KOHCTPYKUMIO KIlanaHoB pasfMYHOro HasHadeHusd. [pueegute
dopMyrnbl Ans UX pacyeTa.
16. [lo kakomn chopmyrne onpenensaeTcs pacxoq paboyen Xuakoctu Yepes apoccens? [Npu nomowm ka-
KMX yCTPOMCTB obecneynBaeTcs NOCTOAHCTBO Nepenaja AaBrneHust Ha gpoccene?
17.  [ng kakux uenew B cucTeMax rmaponpusoga NpUMEHS0TCA UnbTPbI U MAPOaKKYMYnATopbI?
18. Kakumum crnocobamu ocyllecTBnsieTcs beccryneHyaToe perynumpoBaHue 4acToTbl BpalLeHUs Unu
nepemeLleHns paboyero opraHa rugponpusoga?
19. KakoBbl 0COGEHHOCTM APOCCENBbHOMO PEerynMpoBaHns Npyu pas3rnmMyHOM pacronoXeHUn gpoccens B
cxeme rmgponpveona?
20.  YKaxkuTe OTHOCWTENbHbIE MPEVMMYLLECTBA U HEAOCTATKN OPOCCENBHOMO 1 0O BLEMHOIO perynmpoBa-
HUSA. B Kakmx cnyvasix oHM NpUMEHsIoTCS ?

©xo~No v
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21. To cxemaM ruaponpueoaa ¢ 06 beMHbBIM U APOCCESbHBIM PEryNMPOBaHNEM PacCKaXkmTe O B3aMMo-
[AENCTBUN BCEX SNTEMEHTOB CUCTEMBI B MPOLIECCE PETYNNPOBaHMSI.

Paspen 5: Cenbckoxo3sincTBEHHOE BogoCHabxeHue.

KpaTkoe copepxaHue

Knaccudurkauyma BogonpoBoaoB no mx HasHavyeHuto. OCHOBHbIE KaTeropmm CernbCKOXO35IMCTBEH-
Horo BogonoTpebneHua npeanpuaTuii. Cuctemsl obuiero BogocHabxeHus. MNpsamoToyHas cuctema BO-
AOoCHabXxeHWs. 3amMKHyTas cuctema CenbCKOXO3ANCTBEHHOIO BOOOCHADXEHUS.

BOI'IpOCbI AnAa CaMOKOHTPOIA Mo pasaeny.

Y70 HasbIBalOT CUCTEMOV BOAOCHabXeHMS 1 KakoB ee cocTaB B obLuem criyqae?

YT0 Ha3bIBaeTCs cxeMon BogocHabxeHna?

MepeuncnuTe BUAbI CXeM BOOOCHAOXEHUS N JalTe UM XapakTepUCTUKY.

Mo Kaknm Npu3aHakam KnaccuduumMpyoT CUCTeMbl BOAOCHa0XeHNA?

Kak yctpoeHa 6aluHsA-korioHHa A. POXXHOBCKOMO 1 B YeM ee oTnn4yme oT BOAOHaNopHoW GalluHu.
KakoBa ponb BoAbl B XU3HEAEeATENbHOCTU XXMBOTHbIX U NTUL?

N3yuntb coctaB cuctem BOAOCHABXKEHUHA, UX CXEM B 3aBUCUMOCTW OT Tuna BOAOMCTOMHUKA U
Apyrux akTopoB; O3HAKOMUTBLCS C TPeOOBaHUSAMM K Ka4ecTBY BOAbI, NpeabaBnsemMble CaHllvH;

Nogakrwbdbr

Paspen 6. OcHoBbI rmapomMenuopaumm
Kpatkoe cogepxaHuve

HasHayeHne u knaccudmkaumss opocuTenbHbiXx cuctem. OpocutenbHble cuctembl. OpolleHus
CTOYHbIMKM Bodamu. OTKpbITbIe, 3aKpblThle M KOMOMHUPOBaHHbLIE opocuTenbHon cetn. OpocutenbHble
CUCTEMbl CaMOTEYHbIE U C MaWWHHBIM Bogonoagbemom. OpocutenbHble CUCTEMbI CTauMOHapHble, Nony
CcTauuoHapHble 1 nepegBuxHble. BogoobopoTHble opocuTeNbHbIE CUCTEMBI. HOPMBbI OpoLLEHusi, pacyeT
pacxoga BoAbl. TpeboBaHuWs Kk kKa4ecTBY BOAbI

BOI'IpOCbI O5A CAaMOKOHTPOIA Mo pasaeny:

Buabl menuopauun noys.

[NoHATNE opocuTenbHbLIX Mennopauuin.
BogHble pecypcbl 3emnun u nx hopmmupoBaHme.
dopMbl NOYBEHHOM BRaru.
[NoyBeHHO-rMOpONOrnYecKne KOHCTaHThI.
KOHCTpyKUMS OpOCUTENBHON CUCTEMBI.
VICTOYHMKM BOAbI OS5 OpOLUEHUS.

OueHka NpurogHOCTY NONIMBHOW BOAbI A1151 OPOLLEHUS.
TexHuka nonvea: BUAbl OPOLLEHMS.

TexHuka nonvea: NOBEPXHOCTHOE OpOLLEHME.
11. TexHuKa nonuea: AoXxaeBaHue.

Coom~NoupwNE

=

Mpoueaypa oueHuBaHUs
Mocne nsyyeHus kaxagoro pasgena npoBoAnUTC pyOexHbIN KOHTPOnb. PyBexHbI KOHTPOnb Ocy-
LLeCTBMSAETCA C Lenblo onpeaeneHys Kadectsa npoBefeHus obpasoBaTernbHbIX YCnyr No AUCLUNMMHE,
ANS OLEHKN CTeneHn AOCTUXEHNsT 00y4aloLWUMNCA COCTOSIHUSA, ONpeaenseMoro LeneBbiMy yCTaHOBKaMu
AVCLUMIUHBI, @ Takke And OpMMPOBaHUS KOPPEKTUPYHOLLMX MeponpuATUMi. PyBexHbI KOHTPOnb OCy-
LLeCTBMSETCA NO pasfgenam AUCUMNIUHBI B COOTBETCTBUM C NNaHOM. PyBexHbI KOHTPOMNb COCTOUT M3
BbIMOMHEHNSA 3a4aHWUIN Ha NPaAKTUYECKUX 3aHATUSX U BbINOSIHEHWSA TECTOB MO pasdenam ANCLMNAWHBI.

Llkana n Kputepuun oueHnBaHuA

PesynbTaTthl U3y4deHnst KOHKPETHOTO pa3gena ANCUUMNINHBI, U3 YNCIia BbIHECEHHbBIX HA JTIEKUMOHHbIE
W NpaKkTU4eCKMEe 3aHATUS, OLIEHUBAIOTCS NO CreaytoLLen LwKane.

- OuyeHka «3aumeHo» BbICTaBNAT oby4daroemycsi, rmyooko U NPOYHO OCBOMBLLEMY TeopeTuye-
CKMIN N NpaKTU4eCcKMn matepman gucumnnuHbl. OTBeT A0MKeH ObiTb NOrMYHbIM, rpaMoTHbIM. ObyyaloLle-
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Mycsi HEOOXOAMMO MoKas3aTb 3HaHWEe He TONbKO OCHOBHOIO, HO W JOMONHMTENbHOro matepuana. OGy-
YaloLmincs OOSmKeH CBOGOAHO CMpaBfsiTbCA C MOCTaBMEHHbIMW 3ajavamu, NpaBUibHO OGOCHOBLIBAThH
MPUHSATBIE PELUEHNS.

- OueHka «He 3aumeHo» cTaBUTCA B cryyae, Korga obyyatoLuiics He 3HAeT 3HaUMTENbHOW YacTy
maTtepuarna rno AMCUMNIIMHE, AONYCKAEeT CYLLECTBEHHbIe OLIMOKM B OTBETAX, HE MOXET PeLLnTb NpakTuye-
CKve 3a4ayu Unu peLlaeT Ux ¢ 3aTpyaHeHUsAMU.

8 O6wwue meTognUecKue pekoMeHaauun no OCbOpMﬂeHVIlO U BbINOJIHEHNIO OTAENIbHbIX BUAOB
BAPC

8.1 Komnnekm 3adaHull Ois1 ebINO/IHEHUsT pacyemHo-2paghudeckol pabombli

3apaHue Ha pacyeTHo-rpadmyeckyto paboty (aanee no Tekcty—PI'P) cnegyet 6patb no nocnea-
Hen umdpe Wwudpa 3a4eTHON KHUKKHN.

TekcToBbIN MaTepuan PP gomkeH ObiTb 0popMIIEH B BUAE MOSICHATENBHON 3anMcku 06beMom
15...20 cTpaHuy Ha nucTtax dopmarta A4. TekcT AosmkeH ObiTb HanucaH pas3dopyYMBLIM MOYEPKOM UMK
pacnevaTtaH Ha npuHTepe. 3anMcyn NpoM3BOAAT Ha OOHOM CTOPOHE NUCTa ¢ nonamu WwupunHon 20 mm cne-
Ba 1 5 MM cnpasa.

TekcT gomkeH ObITb CTURAMCTMYECKN U opdborpadouyeckn npasBunbHbIM 6e3 cokpalleHun CrnoB.
Bce cdopmynbl npuBogdATcs cHavana B 6yKBEHHOM BblpaXXeHMU C NocneayoLwen paclmdpoBKON BXoad-
LWmx B oOpMyny BEMWYUH, @ 3aTEM YK€ B HMX NPOCTaBNAT LMAPOBbIE 3HAYEHNSA U NPOM3BOOAT peLle-
HWEe OTHOCUTENBbHO UCKOMOW BEMUYUHBI.

Mpun ncnonb3oBaHUM HOPMATUBHBIX U CMPABOYHbIX OAHHBLIX CreayeT AenaTtb CCbIKY Ha UCTOYHU-
Ku. B koHLe pacdeTHo-rpaduyeckon paboTel HEOBXOANMMO NPUBECTM NEPEYEHb UCMONb30BAHHON NUTEpa-
TYpbl C YKasaHWeM aBTopa, Ha3BaHUS KHWUIMW, N3gaTensCcTBa 1 roga n3gaHusl.

Tekct PI'P gomkeH HauMHaTbCA C TUTYNBHOMO NIMCTA, BbINOIHEHHOrO Ha 0bbl4HONM nNucyern Gyma-
re. TUTyNbHbIA NIUCT JOMKEH ObITb 0POPMIIEH B COOTBETCTBUM C TpeboBaHUsIMM cTaHdapTa.

PelleHne kaxgon 3agadv criefyeT HauyuMHaTb C HOBOW CTpaHUUbl. TEKCT 3adad nULIeTCs MOJIHO-
CTbio, 6e3 cokpaweHun. Nocne vyero cneayet COCTaBUTb KpaTkue YCroBMS 3a4ayvv C PUCYHKOM, BbIMNOS-
HEHHbIM YEPTEXHBIMU MHCTPYMEHTaMU. BbluncneHnsa OOmkHbI COOTBETCTBOBATbL HEOOXOANMOWM TOYHOCTHU
(Bo coTbIx).

Mpadmyeckyto yacTe paboTbl (rpadumkn) HeobxoaAMMO BbIMOMHATL Ha MUNNMMETPOBON Gymare
UIM Ha KOMMbIOTEpE.

Mpun pelweHun 3agay Ype3BblHaNHO BaHO CreauTb 3a cobniogeHveM eamHCTBa pa3mMepHOCTU
BCEX BXOASALUUX B pacHeTHble oopMynbl BENWYMH. HegoctatoyHoe BHMMaHWE K pa3MepHOCTAM — Hambo-
nee 4actasi NpU4MHa oLnOOK.

BbinonHeHHyto PP cTygeHT 0653aH npeacTaBuTb NpenogaBaTerno Ha NpoOBEPKY He MO3Xe, Yem
3a 10 gHen OO Havyana aK3aMeHauMoHHOW ceccuun. B BosBpaweHHon PIP oby4vatowmii gomkeH vcnpa-
BWUTb BCE OTMEYEHHbIE OLIMOKN M BbINOMHUTD BCE AaHHble EMY yKa3aHusl.

3apgava 1.

Ons nogaepxaHnsi NOCTOSIHHOIO YPOBHS B pe3epByape (puc. 1) H, Boga wn3 6eperoBoro Ko-
nogua nepekavmBaeTcs LLeHTPOOEXHBIM HACOCOM C 00beMHbIM pacxogoM Q. BcacbiBalowmin n HarHe-
TaTenbHbIA TPYOONPOBOALI MMEIOT COOTBETCTBEHHO: ANUHBI lgc; |y, AnameTpbl dge, dy; KO3ULMEHTI
conpoTtuBnernnss TpeHns Agc = 0,025, Ay = 0,03; cymmapHbie KoadPnUNEHTbI MECTHbIX COMNpoTUBIEe-
HUA Egc = 8; &y = 12. NcxogHble AaHHble AN BbINONTHEHUS paboTbl NpyBeaeHbl B Tabnmue 1.

1. MpowussecTn BbIGOP LeHTpobexHoro Hacoca. [locTpouts ero paboune xapakrepuctukm H = f(Q), n
=1(Q).

2. MocTponTb  xapakTepucTuky Tpyoonpoesoga Hqp = f(Q) M onpegenutb pabodyto TO4YKy Hacoca.

3. OnpegennTb MOLLHOCTb Ha Bany Hacoca Aanst paboyen To4ku Hacoca K.n.g. Hacoca u onpegenutb no
xapaktepuctuke n =f(Q).

4. Kak U3MeHUTCS Hanop 1 MOLLHOCTb Hacoca, ecnu nogavy BoAbl 3aABWXKKON yBeNUUUTL Ha 15%7?
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Pwuc. 1. PacyeTHasi cxema.

Tabnuua 1.
McxogHble BapuaHT - nocnegHasa undpa 3a4eTHON KHKKN
JaHHble

0 1 2 3 4 5 6 7 8 9
O6beMHbIN pac- 0,98 3,5 0,5 1,0 2,0 1,5 3,0 0,4 2,5 4,0
XoA BoAbl
Q x 10 m%c
BbicoTa nogbe- 20 16 6,7 14 15,6 17 10 12 12 15
Ma Boabl H,, m
BcacbiBatowmim 13 12 10 30 8 6 11 12 5 20
TpybonpoBoa:
onvHa Lge, M
Ounametp dgc, m | 0,125 | 0,15 0,06 0,25 0,20 0,15 0,15 0,08 0,15 0,20
HarHeTtaTtenbHbI 20 50 42 80 100 120 210 85 67 95
TpyGonpoBoz
anMHa Ly, ™
anameTtp dy, M 0,10 | 0,125 | 0,05 0,20 0,15 0,10 0,10 0,05 0,10 0,15
Temnepatypa 4 20 6 25 14 10 12 16 21 18
Bogbl t° C
3apava 2

OnpenennTb Ha kakoe paccTosiHMe L B perynupyemble uronbyatble Apoccenst HeobxoaMmo
BABWHYTb WINy B ApOCcCenupytolLee oTBepcTue Ans obecnedeHns nepenaga gasneHus Ap, ecnm n3BecT-

Hbl Yron urnsl o, AnameTp APOCCENUPYIOLLErO OTB
KocTu Q, NNOTHOCTb paboyel xuakoctn p=900 kr/m”.

eycwm D, ero koaduLMeHT pacxoda |, pacxon Xua-

YkasaHuve: nnowagb gpoccenupyruwlero kKonbua onpenenntb no Flpl/l6ﬂl4)KeHHOI7I cbopmyne:

=0, — WK, rae D, — nnowagb oTeepctus, (D, — nnowaab Urfbl B cedeHnn 1-1.

Puc. 2 PacyeTHasa cxema.

Tabnuua 2
McxogHble BapuaHT - nocnegHaa umgpa 3a4eTHON KHKKN
JaHHble 1 2 3 4 5 6 7 8 9 10
Ap, MINa 3,2 3,4 3,6 3,8 4,2 4.4 4,6 4.8 5,0 5,2
a,° 30 35 40 45 20 25 30 35 40 45
D, mm 6 8 10 8 10 6 10 8 6 8
M 0,6 0,61 0,62 0,64 0,8 0,81 0,82 0,84 0,71 0,74
Q, M’/c 1,2 1,3 1,4 1,5 1,6 1,7 15 1,2 1,3 1,4
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3apava 3

OnpegenvTb AaBrneHne Ha BbiIxode U3 Hacoca 06 beMHOro rMaponp1MBoAa NOCTynaTenbHOro ABu-
XKEHUS C ApOoCCeNibHbIM PErynnpoBaHMeM CKOPOCTU BbIXOAHOMO 3BeHa, rae 1 — Hacoc, 2 — perynupyemein
apoccenb. Paccuntatb CKOPOCTb NepeMeLleHns nopLuHs V, CO LUTOKOM Npu TakoM OTKPbITUKM ApOoccens,
Korga ero MOXHO paccMaTpuBaTb Kak OTBEPCTME MMoWagblo ®g C KoadduumeHtom pacxoga M. LTok
rmgpounnuHgpa 3 HarpyxeH cunon F, anametp nopwHs D. MNpenoxpaHutenbHbln kKnanaH 4 3akpbiT. A3-
BECTHO: nofaya Hacoca Q, NNOTHOCTb XuakocTu p. NoTepsmu B TpybonpoBoaax npeHebpeys. icxogHble
AaHHble A1 BbINOMHEHWs paboTel NpuBeaeHsbl B Tabnuue 3.

=3

Puc. 3. PacyeTHas cxema.

Tabnuua 3
McxogHble BapuaHT - nocnegHasa undpa 3a4eTHON KHKKN
JaHHble 0 1 2 3 4 5 6 7 8 9
F,H 1800 1700 1600 1500 1400 1300 1200 1750 1650 1450
D, Mm 40 60 80 100 140 75 40 60 80 100
®o, CM° 0,05 0,06 0,07 0,08 0,09 0,05 0,06 0,07 0,08 0,09
3] 0,64 0,62 0,60 0,64 0,61 0,62 0,60 0,64 0,61 0,62
3apgaHue 4

OnpenennTb CEKYHOHBIN M YacoBOW pacxodbl BoAbl ANsi CENMbCKOr0 HAaceNeHHOro MyHKTa C LieH-
TpanuaoBaHHbIM BOOOCHabXeHMeM M3 BOAopas3BopHbIX KOMOHOK. OCHOBHbIMU MOTpebuUTeNnsMrU Boabl B
CenbCKOM HacCeneHHOM MyHKTE SIBMNSIIOTCS: HACerNeHune, XMBOTHbIE, HaXoAsLMecs B JIMYHON COGCTBEHHO-
CTW, XXMBOTHOBOAYECKME hepMbl, NPeANPUATMS NO NepepaboTke MONOYHOW NPOAYKLIMU.

McxogHble AaHHble s BbiNoMHeHUs paboTbl npuBeaeHsl B Tabnuue 4

Tabnvuya 4
McxoaHele BapwuaHT - nocnegHas undpa 3a4eTHON KHUXKKN
AaHHble 0 |1 E |3 | 4 |5 |6 | 7 |8 |9

HaceneHwne cenbckoro HaceneHHoro nyHkTa
HaceneHwve, nonb3yto-
Lieecs BOOOW U3 ynny-
HbIX 2885 | 2145 | 1942 | 1647 | 674 542 321 412 | 1091 724
BOAOPa3bOpHbIX KOMO-
HOK, Yer.
CKOT B NTUYHOM MOMb30BaHWUM HACeNeHus, rofios

MonouyHble KOpoBbI 865 750 500 425 325 789 987 506 602 347
CBWHbM 769 850 900 145 625 412 521 654 547 582
OBUpbI, KO3bI 1807 254 457 1200 | 1600 | 456 56 58 492 621
Kypbl, yTkn 3730 352 2600 | 2900 | 1400 | 1253 | 4561 | 2541 | 2476 | 2147

MpombiwneHHbIe NpeanpuATUS (MOMOYHLIV 3aBOA)

Mpeanpuatne no nepe-
paboTke cenbCcKoxo-
39MCTBEHHON NPOAYK-
UUn, T MOJTOKa B CYTKM

34,1 30,7 | 325 | 416 | 454 | 50,1 | 435 | 60,2 | 80,4 15,2

XKuBoTHOBOa4YeCKMI kKoMNrieke (pepma)

MorouHble KOpoBbI, 1515 1425 | 1325 | 1725 | 1825 | 2025 | 2500 | 3000 | 300 452
ronos

MonoaHsK KpynHoro 8461 652 907 785 856 1563 | 1752 | 1500 | 150 225
poraToro ckoTa, ronos

22




3apava 5.

B xossancTee ABa yyacTka C OBOLLHbIMU KyNbTypamMu NOMAMBaKTCA ABYMS MalUMHAMW, Kaxaas u3
KOTopbIX paboTaeT Ha ABYX No3nuusx. KOHCTpyKTMBHAs AnnHa MawwuHbl Lg,, 06beMHbIN pacxos BoAbl
nogasaeMbli 04HOW MalnHon Q, TpebyeMbin Hanop BoAbl Ha rnapaHTe h. TpebyeTtca: nponssecTu Bbl-
0op AnameTpoB cTanbHOro TpybonpoBoga OpPOCUMTENBHOW CETW, MPUHSAB CKOPOCTb ABWXEHUS BOAbl MO
Tpybam V. Onpegenvtb NOTEPU HamMopa B CETU M HAMOp HACOCHOW CTaHUMW. MicxogHble AaHHble ONns Bbl-
nonHeHusi paboTbl NpuBeAeHbl B Tabnuue 5.

Puc. 5. CxeMbl OpoCMTENbBbHOW CETU U NepeMeLLeHNs KpYroBon AoKAeBanbHOW MalluHbl Ans
nonvBa CenbCKOXO3ANCTBEHHbIX KynbTyp:

1 - HacocHas cTaHuus; 2 — HaNOpHbIN TpybonpoBoa; 3 — rmapaHThl; 4 — Kpyroeasi JOXAeBanbHas
MaLlmMHa.

Tabnuuya 5
McxogHble BapuaHT - nocnegHsasa undpa 3a4eTHON KHKKN
JaHHble 0 1 2 3 4 5 6 7 8 9
KoHCTpyKTUBHas
ANVHA  MalUUHbI
unu LMpUHa

360 420 360 420 360 420 360 420 360 420
3axBaTta (anvHa

MalunHbl) B Lgy,
M

O6beMHBIN 35,0 47,5 35,0 47,5 35,0 47,5 35,0 47,5 35,0 47,5
pacxop Bogbl Q,
n/c

Hanop Boagpl Ha | 17,6 20,0 17,6 20,0 17,6 20,0 17,6 20,0 17,6 20,0
rmgpaHTte h, m

Honyctumas
CKOpPOCTb  ABW-

XXEHusi BOAbl Mo 1,1 1,2 1,3 1,2 1,1 1,3 1,4 1,3 1,4 15
Tpybam V, m/c

PacctosiHne ot
HacoCHOW cTaH-

100 120 80 140 200 180 160 250 300 140
uum go nona L,
M
["eopge3nyeckas
BbiCcOTa nogbe- 8 5 6 9 10 4 7 12 9 14

Ma BoAbl H, M

8.2. UHpopmayuoHHO-MemoduyecKue U MamepuasibHO-mexHu4Yeckoe obecrieyeHue npouyec-
ca ebInoJIHeHUs1 pac4YemHo-2paghuyeckoli pabomail.

1. MaTepwmanbHo-TexHM4Yeckoe obecrneyeHve npouecca BbINOMHEHUSA pacyeTHo-rpaduyeckon pa-
60Tbl — cM. [MpunoxeHue 6.

2. OGecneyeHve npouecca BbIMNONIHEHMS pacyeTHo-rpaduyveckort paboTtbl) yvebHow, y4yebHo-
MEeTOAMYECKON NUTEPATYPON U MHbIMU BUBNMOTEYHO-MHPOPMAaLIMOHHBIMK pecypcaMu, U cpeacTBamu
obecneyveHnsa obpasoBaTenbLHOro npouecca — cm. lNpunoxexune 1, 2, 3.

LWKANA N KPUTEPUU OLLIEHUBAHUA

BbinonHeHHas pacyeTHo-rpadudeckas paboTa, cocTosiLiasi U3 pacydeTHOM vactu 1 rpadumye-
CKom YyacTu Ha 1 nucte popmata A4, caaeTca Ha NPoOBepKy nNpenogaBaTento 3a ABe Heaenu 4O OKOHYa-
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Husa cemecTpa. lNocne nposepkn PP cTyaeHT OOMmKeH BHECTU B HEro UCNpaBfieHUst MO BCEM OTMeEYeH-
HbIM NpenogaBaTenem 3aMmedaHusaMm.

CobecepoBaHue co ctyaeHToMm no PP npoBoanTtcsi B COOTBETCTBUM IpadhnKOM, COCTaBIEHHbIM
npenogasaTeneM u yTBepXXAeHHbIM Ha 3acefaHumn kadeapsbl. Mocne coobleHns cTygeHTa o cogepka-
HUWM paboThbl M NPUHATBIX UHXEHEPHBIX PELUeHMsIX OH OTBeYaeT Ha BOMPOCHI MpenogaBaTtens u CTyAeH-
TOB.

OueHka paboTbl perituHroasi. MakcumaneHoe konuvecTtBo 6annos — 100 — pacnpeaenseTcs cre-
ayowmm obpasom:

— 3a 3awuTy (cobecenosaHue) — 30;

— cogepxaHue pabotbl — 50;

— ocpopmneHune pabotsl — 20.

Bannbl 3a cogepxaHue M odopMIieHne BbICTaBMAOTCS NpenogaBaTeneM npu NpoBepke 1 nocne
ucnpasneHus 3aMedaHunin no paboTe KOPPEKTUPOBKE He noanexar.

CTtypeHTy, HabpaBLleMy CyMMapHO:

— 6onee 60 6annoB — «3a4TEHOY.

Ecnu konmyectBo 6annos meHee 60, TO CTyAeHT NpoxoauT npoueaypy cobecenoBaHns NOBTOPHO,
AaTy 1 Bpemsi KOTOPOM yCTaHaBnNuBaeT NpenogaBaTterb.

8.3 PekomeHOayuu no caMocmosimesisHOMYy U3y4eHuro mem

BOMPOChI
AnNs CaMOCTOATENbHOI0 NU3y4eHUs TeMbl

B npouecce camocToATENBHOrO U3yYeHUst TeMbl 0OyYaloLWMiicss M3yvaeT npeacTaBreHHble Huxe

BOMpPOCHI No TemaM. Ha 3aHATUM 0by4aroLLmninest EMOHCTPUPYET CBOM 3HAHWUSA MO U3yYEeHHbIM BOMpOcam B
chopme YCTHOro MM NMCbMEHHOTO OTBETA.

Tema: rl/I,D,pO,CI,VIHaMVIKa. PaBHOMepHOG OBWXEeHNe XNOKOCTU B KaHanax.

1. TmgpoguHamwuka. 3agayv ruapoanHaMuKN.

2. Bwugbl gBmXeHUs xXugkocTen.

3. OcHOBHbIE NOHATUS TMOPOAMHAMUKM. JInHMKM Toka. Tpybka Toka. AnemMeHTapHasa cTpymka.

4. CpoWcTBa anemMeHTapHOW CTPYNKN.

5. YpaBHeHMe Hepa3pbIBHOCTW.

6. YpaBHeHne BepHynnu Ans noToka pearnbHOW XNOKOCTW.

7. TleomeTpuyeckas nHTepnpeTaums ypaBHeHMs bepHynnu Ang notoka peanbHON XUOKOCTU.

8. [MpumeHeHune Tpybbl BeHTypu onga namepeHms pacxoaa xXmakocTu B HanopHbIX Tpybonposoaax.

9. Pexumbl ABuxeHUsa xnakoctu. Kputepun PenHonsaca.

10. Knaccudumkauma notepb Harnopa. KoadduumneHT rugpasnmyeckoro TpeHns. MecTHble conpoTus-
neHus.

11. Knaccudmkaumsa TpybonpoBogos.

12. MeToauka pacyeTta npoctoro TpybonpoBoga.

13. MeToauka pacyeTa rmgpaBrMyeckn KOPoTknx TpybonposoaoB. PacyeT cucgpoHHoro Tpybonposo-

na.
14. 'vpopaBnu4yeckuin yaap B Tpybonposogax.

15. VicTeveHune XunaKocTn Yepes oTBEPCTME B TOHKOW CTEHKE.
16. NcTeveHune Xngkoctu npy nepemMeHHoOM Harope.

17. NcTeveHune XnakocTn N3 Hacagkos.

18. 'mppasnunyeckue cTpyu.

19. [BmxXKeHUe XMAKOCTU B OTKPbITbIX pycnax.

20. N'mppasnuyecknin pacyeT OTKPbITLIX pycen.

Tema: Fm,u,paBnmquKme MaLUnHbI. Fw,u,paBaneCKme aBurartens.

. Kakast rugpomMalunHa HasbiBaeTCcsl HACOCOM?

. Kakve Bugbl HacocoB pasnuyatoT no npuHumuny aencramns cornacHo MOCT?

. HasoBuTe OCHOBHbIE TEXHMYECKME NOKa3aTenun padboTbl HACOCOB C YKa3aHWEM UX eOUHULL n3Mepe-
Hus B cucteme CU.

. Haueptntb 1 onncatbe NpuHLMN AEACTBUS KOHCOSBHOMO LIEHTPOBEXHOro Hacoca.

. Haueptntb 1 onncatbe NpuHLMN AEACTBUSA NOrPYXHOro LLeHTpobexHoro Hacoca.

. Hanucatb ypaBHeHMe Hanopa, pa3BnBaemMoe LieHTPOOEXHBIM HACOCOM Ha OEeNCTBYHOLLIEN HAacoC-
HOWN YCTaHOBKe.

. Yto noHmmaeTca nog koappnuneHToM BbICTPOXOAHOCTHM 1 ANs

. 4yero ucnonb3yeTcsa 3To nNoHaTUe? Kak pasnuyaroT Hacochkl No 6eICTPOXOAHOCTU?

(o206 >N WN -
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9. Kaknmun popmynamu onucbIBaKOTCA 3aKOHbI NPOMOPLIMOHANLHOCTU B Cryvae U3MEHEeHUs 4acToThbl
BpaLLeHus paboyero koneca B NPeanonoXeHnn, 4To KoadpurLumMeHTbl 4ENCTBUS OCTAOTCS MNo-
CTOSIHHBIMW?

10. Kak o603Ha4atoTCca 1 paclimdpoBbiBalOTCA MapKyM KOHCOJSbHbIX U

11. NOrpy>xHbIX rMyOMHHBIX HACOCOB?

12. MNepeuncnntb NocnenoBaTenbHOCTb OnepaLmmn Npu Nycke KOHCOMbHOrO LIEHTPOBEXHOro Hacoca U
npaeuna ero OCTaHOBKMU.

13. HasBaTb Tunbl HETPaAULMOHHBIX BOAOMNOABEMHbIX YCTAHOBOK U

14. paTb UX KpaTKYO XapakTepPUCTUKY.

15. N3yunTb YCTPOMCTBO U NpuHLUMN paboTbl TPAAMLMOHHOIO 1 HETPAAULMOHHOIO BOOONOABEMHOMO
0bopynoBaHUs, 03HaKOMUTBCHA C OCHOBHbIMM NapamMeTpamm nx paboTbl 1 3aKoHaMun Nogoodus.

16. Ha4yepTutb 1 onucatb NPMHUUMN 4ENCTBUSA KOHCOJIBHOTO LIeHTPOGEXHOro Hacoca.

17. HauepTuTb 1 onucaTb NPUHLMN ENCTBUS NOTPY>KHOIO Hacoca.

18. HauepTuTb 1 onucaTb NPUHLMN ENCTBUS rTMApOTapaHHOM YyCTaHOBKM.

19. 3anucatb dopmynbl Nogobusi NoNacTHBIX HACOCOB NPU YCNOBUM paBeHCcTBa Ux obbeMHbIx KM,

20. 3anuncaTtb TeXHMYeCKoe O0BCNyXMnBaHe LEeHTPOBEXHbIX HACOCOB

Tewma: M'mgponpusog. O6beMHbIV rTMOPONPUBOA. .

YcnoBHble 0603HaYeHNsA 3MeMeHTOB rMAponpuBoaa.
lMpaBuna BbIMONHEHWUS TMAPABNYECKMX MPUHLMMMANBHBIX CXEM.

Kakne ctaHgapTHble aneMeHTbl BXOAAT B MPUHLUUMMANbHYIO CXemy?
Kakune cBasn (rmgponvHum) gatoT npeacrasnexHve o pabote rugponpusoga?

Kakne ncxogHble gaHHble TpebyloTca Ansd onpegeneHus OCHOBHbLIX MapamMeTpoB rMApOnpuBO-
nos
BO3BpaTHO — NOCTyNaTeNbHOrO 1 BpaLlaTenbHOro ABUXEHNA?
O6bsACHMTE NpMMeHeHne 06bEMHOTO perynmpoBaHns B rmgponpusoge ¢ 60mbLIon NponM3Boau-
TeNbHOCTbIO Hacoca?

9. YeM oTnm4aloTCA HAacoChl U IMAPOMOTOPbI OT PErynMpyemblX HAaCOCOB U MOTOPOB?

10. Kakve napameTpbl NHeBMOMNpMBOAA HEOOXOAUMbI ANA onpedeneHns MOLLHOCT Ha Barny KOM-

gk~ wWN
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npeccopa?

11. B kakux cnyyasx ycTaHaBnuBaeTCs OpOccenb Ha BXoAe B rMapoasuratenb, Ha BbIXo4e U B OT-
BETBNEHUN?

12.Kakve napameTpbl B TrMapoCUCTEME OMpenenstoT CKOPOCTHbIE XapakKTepUCTMKM pabo4dero opra-
Ha?

13. Kakue TpeboBaHus NpeabaBnalnTca kK paboumm XnakocTam ansa ruapornpusogoBs.

14. MpuHUUNLl KNaccugukauum NPUBOAOB NoO BUAAM HOCUTENEN 3HePrMmM CUIOBOW LEenu U CUCTEMbI
ynpasneHus.

15. Kakume anemeHTbl BXOAAT B 0OLLYIO CTPYKTYPY rTMAPONpUBOAOB.

16.Kak onpegenstoTcsa B1AbI NPUBOAOB C Y4ETOM CMOXHOCTN CUCTEMbI YNpaBreHus

Tema: CenbCKOX039NMCTBEHHOE BOAOCHabXeHMe. TexHOnornyeckme npoueccbl BOGOCHabXeHUS.

8. Urto HasblBalOT cuCTEMON BOOAOCHabXeHNs 1 KakoB ee cocTas B obLem criyyae?

9. Y70 Ha3bIBaeTCs CXeMOW BOAOCHA0XeHnA?

10. Mepeuncnute BUObI CXEM BOAOCHAOXEHNA U AaTe UM XapaKTEPUCTHUKY.

11. Mo kaknm NpusHakam KraccmuumpyroT CUCTEMbI BOAOCHaGXeHNA?

12. Kak ycTpoeHa baluHsi-kornoHHa A. POXXHOBCKOIO 1 B YeM €€ OTiM4Me OT BOAOHAMNOPHON 6aLuHu.

13. KakoBa ponb BOAbl B XU3HEOEATENbHOCTM XUBOTHBLIX U NTUL?

14. N3y4ynTb cOCTaB CUCTEM BOOOCHAOXEHWUSl, UX CXEM B 3aBUCUMOCTM OT TuNa BOLOUCTOYHMKA W
Opyrnx bakTopoB; 03HAKOMUTLCSA € TpeboBaHMAMM K KavecTBY BoAbl, npeabsaBnsiemble CaHlMnH;

15. HauepTutb 1 onucaTb CXeMy CUCTEMbl BOOOCHAOXEHUSA M3 MOBEPXHOCTHOIO BOLOMCTOYHMKA C
OaLuHen.

16. HauepTutb 1 onucaTb CXeMy CUCTEMbl BOOOCHAOXEHUS M3 MOBEPXHOCTHOIO BOLOMCTOYHMKA C
pe3epByapoM.

17. HavepTnTb n onncatb cxemy GallHU- KONMOHHbI A. POXXHOBCKOTO.

18. HauepTutb 1 onucatb cxembl MHAUBUAYANbHbLIX Nounok ans noeHus KPC, cBuHeln 1 ntuupbl.

19. HauepTutb 1 onucaTb Cxembl rpynnoBbIxX nounok ans noeHns KPC, ceuHen n oeeL.

Tema: OcHoBbI ruapomenuopaun. OpoLlueHue.
Buabl menuopauun noys.
lMoHATHe opocuTenebHbLIX MenuopaLmn.
BogHble pecypcbl 3emnu 1 nx popMmmpoBaHue.
dopmbl NOYBEHHOW BRaru.
[MoyBeHHO-TMAPONOrnyeckne KOHCTaHTbI.
KOHCTpYyKUMS OpOCUTESNTbHON CUCTEMBI.

ok whNE
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7. VICTOYHMKKM BOAbI A5 OPOLLEHMS.
8. OueHka NpUrogHOCTM NOSIMBHOW BOAbI OJ151 OPOLLEHUS.
9. TexHuka nonuea: BUAbl OPOLLEHMS.

10. TexHuka nonusa: NOBEPXHOCTHOE OPOLLEHME.

11. TexHuKa nonuBa: AoXOeBaHue.

|_|pVI CaMOCTOATESIbHOM WU3YyYEHUN TeM o6yqa|ou.|,emy cnenyet yoenmtb BHMMaHME BOMpocam
nnaHa. I'IpM 3TOM HEOOXOAMMO COCTaBMATb KOHCMNEKTHI, B KOTOpble 3aHOCATCA OCHOBHbIE MOJIOXEHUA,
COCTaBNAKTCA CXeMbl MOCTAHOBKKU OIMbITOB.

YKenatenbHo, 4TOGLI OOy4alOLWMNCS, 3a Nepuos OCBOEHUS Kypca COCTaBM TEPMUHOMOMMYECKUI
CnoBapb, MOSCHAIOLIMA OCHOBHbIE MOHATUA W TEPMUHbI, 4YTO OyaeT nonesHbIM Npu OCBOEHUMU
NpoUNbHBIX AUCUUMIMH U NOArOTOBKE K MTOrOBOW rocygapCTBEHHON aTTecTtaumun. [ins coctaBneHus
TEPMUHOMOMMYECKOro CroBaps MOXHO BOCMOJMb30BaTbCs MaTepuanamu, npuBegeHHbIMU B yd4eOHown
nuTepartype, CCbIfIKM Ha koTopble npueeaeHsl B IOC.

OBLUUA ANITOPUTM
CaMOCTOATENIbHOro U3y4eHNs TeMbl

1) O3HAKOMUTbCSI C PEKOMEHOOBAHHOWM y4eGHOM NUTepaTypoii U 3NeKTPOHHBIMU pecypcami Nno Teme
(OpVEHTUPYSICb Ha BOMPOCHI ANt CAMOKOHTPOSSA).

2) Ha aTou ocHOBE COCTaBUTb Pa3BEPHYTLIN MIlaH U3MOXEHWS TEMbI

3) BbibpaTb hopMy OTYETHOCTM KOHCNEKTOB (MnaH — KOHCMEKT, TEKCTyanbHbIN KOHCMNEKT, CBOOOAHBIN
KOHCMEKT, KOHCMEKT — cxema)

2) OdhopmMnTb OTYETHBIM MaTepman B YyCTaHOBMEHHOW (hopMe B COOTBETCTBUM METOANYECKUMWN PEKO-
MeHgaumnsamm

3) npOBeCTI/I CaMOKOHTpPOJ1b OCBOEHUA TEMbI MO BOMpocCaM, BblAaHHbIM NpenogaBaTesiem

4) MNMpepgoctaBuTb OTYETHBIA MaTepuan npenogasBaTernto No COrnacoBaHUO C BedyLum npenojaBa-
Tenem

5) MoarotoBUTHCHA K NPEAYCMOTPEHHOMY KOHTPOJSIbHO-OLIEHOYHOMY MEpPONnpUATMIO MO pesynbTatam
CaMOCTOSITENBHOIO N3Y4YEeHNs TEMbI

6) MNpuHATE yyacTne B yKazaHHOM MepONpUSATUW, NPONTU pybexHoe TecTMpoBaHWe No pasgeny Ha
ayAMTOPHOM 3aHATMU K 3aKMYUTENbHOE TEeCTUPOBaHWE B YCTaHOBMEHHOE ANA BHeayauTOpHOW paboTbl
Bpems

LUKANA U KPUTEPUM OLIEHKHN
CaMOCTOATENIbHOro U3y4eHns TeMbl

- OUEHKa «3a4yTeHO» BbICTABMNSAETCH, ecnvm 0o0yyalLlmuii Ha OCHOBE CaMOCTOATENIbHO W3YYEeHHOro
mMaTepuana, CMOr BCECTOPOHHE pacKpbiTb COAEpXaHWe Tembl Npu PyOEeXHOM TeCcTUpOBaHWMM MO
pasgenam B MOC.

- OLeHKa «He 3a4TeHO» BbICTaBMNSAETCS, €CNU Ha OCHOBE CaMOCTOSITENbHO U3yYEeHHOro MaTepuana, He
CMOT pacKpbiTb COAepXaHue TeMbl, He npoLlen pybexHoe TectupoaHue B MOC.

8,4 PekomeHOayuu no camocmosimesibHol nod2omoeke K slabopamopHbIM 3aHIMUSAM

BOMPOCHI
ANSA CaMONOArOTOBKU K NTaGopaTOPHbLIM 3aHATUAM
B npouecce noarotoBky k nabopaTopHOMY 3aHATUIO 0OyYatoLMIACS U3yvaeT NpeacTaBrieHHble HU-
)Ke BOMpockl No TeMaM. Ha 3aHATMK oby4aroWwmincs 4eMOHCTPUPYET CBOM 3HAHUS MO U3y4eHHbIM BOMpO-
cam B popMe YCTHOro UK NUCbMEHHOTO OTBeTAa.

Tema 1. ViccnepoBaHne pexxuma OBVKEHUS XXUAKOCTH.

1. OT kaknx )aKTOPOB 3aBUCUT PEXUM OBVDKEHNS XKNOKOCTU?
2.Hanuwwute aHanuTudeckoe BblipaxeHne Ynucna PenHonbaca ansa pasnuyHbiX MMHENHbIX XapakTe-

pUCTUK pycna.
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3.Kakon xapaktep nony4yaloT anopbl pacnpegeneHns CKOpoCT! ABWKEHMUS XUOKOCTU B Tpybe npu
NaMUHAPHOM U TypOyreHTHOM pexunmax?

4. Kakve gBa pesko oTrnvyarLwmuecs Apyr ot gpyra pexvnma ABWKeHUS XNAKOCTU BaM U3BECTHbI?

5.[ante onpegeneHne KpUTUYECKOM CKOPOCTU U KpUTMYECKoro Yynucna PenHonbeaca.

6.Bnuset nn TemnepaTypa Ha BENUYMHY KPUTUYECKOW CKOPOCTU, MPU KOTOPOW MPOUCXOQUT CMeHa
pexuma OBUKEHNS?

7.PexxnMbl ABUXEHUNS XXNOKOCTW.

8.Yucno PerHonbca.

Tema 2. TapupoBaHue Bogomepa BeHTypu.

1. BannwwnTte ypaBHeHne bepHynnu ansi aNeMeHTapHOWM CTPYNKN BA3KOW XXUAKOCTU NPW yCTaHo-
BVBLLMMCS OBVDKEHWN.

2. KakoBa pa3mepHOCTb YIEHOB ypaBHeHWs bepHynnn?

3.  Kak mHTepnpeTupyloTCcs YneHbl ypaBHeHMs BepHynnu ¢ reoMeTpnyecKkomn 1 aHepreTu4eckomn
TOYKUN 3PEHUS.

4.  YT0 Takoe rmgpaBriM4ECKUin YKIMOH AN noToka?

5. MoryT n1 npu ycTaHOBUBLUEMCS NITABHO U3MEHSAIOLLEMCS OBWKEHNM HANOpHasi U Nbe3oMeT-
pryeckas nuHUA pacnonaratbCs OTHOCUTENbBHO APYr Apyra No ANMHE NoToKa napannenbHo, nepecekaTb-
ca?

6. B kakunx cnyvasx nbesomeTpuyeckas nuMHMUA No AnvHe NOToKa NOHMKaeTCs Unu NnogHUmaeT-
cs.

7.  MoxeT nn koadduumneHT Kopuronmca ObiTb MEHbLLE NN paBeH eanHNLbI?

8.  Banuwwute cbopmyny onsa onpeaeneHnst KOaUUNEHTa KUHETUYECKON SHEPTUN.

Tema 3. OnpegeneHne nyTeBbiX CONPOTUBIEHWIN MO ANMHE.

1. UTo Ha3bIiBaeTCs cpeaHen CKOPOCTbI0 NOTOKa?

2. Y10 Ha3biBaeTCA NbE30OMETPUYECKNM YKITOHOM?

3. YT0 Ha3biBaeTCs yoenbHOW 3Hepruen, KakoBa ee pasmepHoOCTb?

4.  KakoBa npupoaa BO3HUKHOBEHUS NOTepb Hamnopa (aAasnexHus) no AnvHe npy TlaMMHapHOM U
TYpOYNEHTHOM pexume ABWKEHNS KUOKOCTN?

5. Tlo kakum ypaBHeHVsIM ONpeaensaTcs NoTepn Hanopa (aaBneHns) no AnvHe noToka?

6.  KakoBbl BuAbl LLEPOXOBATOCTN BHYTPEHHEW NOBEPXHOCTM BHYTPEHHEN NOBEPXHOCTU TPYObI,
Korga oHa y4uTbiBaeTcs?

7.  KakoBbl xapakTepHble obnacTv ruapaBnm4yecknx ConpoTMBeHni Ha rpadmke Hukypaase?
MosicHuTe Kaxayto U3 HUX.

8.  Kakoe 3HaueHune vmeeT TonwmHa NaMmMHapHON MeHKn?

Tema 4. VicTeyeHune 13 OTBEPCTUIN NPU NOCTOSIHHOM Hamnope.

=

OnpepgenuTe BENMUYUHY pacxoga XUOKOCTW Mpu ee NCTEYEHUN U3 OTBEPCTUIN B TOHKOW CTEHKE
npy NOCTOSIHHOM Harnope, Ucnonb3ysa ypasHeHue [1. bepHynnu.

B kakux cny4asix UMeeT MeCcTo HECOBEPLUEHHOE M COBEPLLUEHHOE CxXaTue?

Hante onpeneneHune koapuumneHTa cxaTnsa , CKOpoCcTM U pacxoda L.

Kakne Bugpl cxxatnsa Bbl 3HaeTe, kak OHM y4MTBIBAKOTCS NPU rMapaBiMyecknx pacdetax?

MovyeMy kO3 PULNEHTBI UCTEYEHUSA L, @ U ¢ MEHbLUe eANHNLbI?

arLDN

Tema 5. VcnbiTaHne LeHTPOBEXKHOIo Hacoca, CHATME XapaKTepPUCTUK.

1. PacckaxuTe 0 npaBunax nycka u oCTaHOBKW LIEHTpOOEXHOro Hacoca. Kakue Henonagku B pa-
60Te LeHTPOBEXHOro Hacoca MOryT BCTPETUTLCS MPU ero akcnnyarauun?

Kak nogobpaTb Hacoc?

YUTo Takoe mapka Hacoca?

3anuwunte hopMyny Hanopa, Co34aBaeMoro LLeHTPOGEXKHbIM HACOCOM, 3KCMyaTUpyeMbiM 1
NPOEKTUPYyEMbIM.

5. Yro Takoe BbICOTa BCacbiBaHUS, kKak OHa onpegenseTca?

6. O6bACHMTE NPUHLMN PETYNIMPOBAHUS Nogayvn LLeHTPobeXHOro Hacoca MeTogom o6ToYKM ana-

MeTpa pabouyero koneca.

pwn

Tema 6. cnbiTaHMe o06beMHoro Hacoca McnbiTaHMe 06bEMHOro Hacoca.

. Pacckaxute o npuHumne gencrtensa o6beMHbLIX HACOCOB.
Kakoe gaBneHne MoOXeT co3gaBaTb 06BbEMHbIM HACOC, OT KakuxX (0akTOpOB OHO 3aBUCUT?

N —

27



3. O6bsicHMTEe npuHUUN paboTbl NMACTUHYATOrO, akCuanbHO-MOPLIHEBONO W  paguanbHo-
NOPLUHEBOro HAaCOCOB.

4. Yto Takoe 0OpaTMMOCTb POTOPHbIX MAPaBINYECKNX MALUNH?

5. Pacckaxute o npaBuniax nycka n 0CTaHOBKM LLECTEPEHHOro Hacoca.

6. MoyeMy 06bEMHLIN HAcCOC 3anyckaeTcs MPU OTKPbITON HarHeTaTeNbHOW 3a4BUXKE?

Tema 7. N1ayyeHne KOHCTPYKLUIN HACOCOB.

M3 kakux 4actenm cocTouT 0O bEMHbIA HAcoc?

Kakue HegocTaTku NopLUHEBOro Hacoca?

Kakne npeumylecTsa nnyHxxepHoro Hacoca?

Moyemy nnyHXepHble HACOChl NPUMEHSIIOT Afs NepeKkaunBaHms 3arpsi3HEHHbIX XUOKOCTEN?
Kakne npeumyLecTBa BUHTOBbIX HACOCOB?

Kakne HepocTaTky BUHTOBbLIX HACOCOB?

ok wNE

LUKAINA N KPUTEPUM OLIEHKHN
camMonoparoToBKU MO TeMaM nabopaTopHbIX 3aHATUI

- OLleHKa «3a4YTeHO» BbICTABMSAETCA, ecnv oby4aloLWmiics Ha OCHOBE CaMOCTOSITENBHOMO U3YyYeHHO-
ro matepuana, CMOr BCECTOPOHHE pPacKpbITb TEOPETUYEecKoe codepxaHue Tembl. Bnageet metoaukamm
Npu peLleHnn NpakTUYeCcKnX 3aga.

- OLiEHKa «He 3a4TEeHO» BbICTaBSIETCS, eclv 00y4atoLLMiica HeakkypaTHO 0pOPMUIT OTYETHBIN Ma-
Tepuarn Ha OCHOBE CaMOCTOSITENIbHOrO M3Y4EHHOro maTtepuana, He CMOr BCECTOPOHHE pacKpbiTb Teope-
TUYecKoe coaepkaHue Tembl. 3aTpyaHSEeTC pellaTb NpakTMYeckne 3agaydn.

8.4 PekoMeHOauyuu no camocmosimesibHOlU nod20moekKe K npakKmu4ecKum 3aHssmusim

BOMPOCHI
ANA CaMonoAroToBKU K MPaKTUYECKUM 3aHATUAM

B npouecce NoaroToBKM K NPakTUYECKOMY 3aHATUIO 06y4YatoLMincs M3yvaeT npecTaBreHHble HKe
BOMpocChbl No TemaM. Ha 3aHsATUKM o0By4YaroLmninest EMOHCTPUPYET CBOM 3HAHMS MO U3y4YeHHbIM BOMpocam B
hopMe YCTHOrO UM NMUCbMEHHOIO OTBETA.

Tema npakTnyeckoro 3aHAaTvA 1: [MapocTaTuka.

YUTo Takoe paboume Xnakoctmu?

lNoHAaTne o rmgpocTaTn4yeckom AaBreHnn n ero CBOMUCTBax.

OcHoOBHOE ypaBHEHME TMOPOCTATUKN.

3aKkoHbI TMApPOCTaTUKN.

MoHATME 0 BakyyMHOM, abCOMOTHOM M MAHOMETPUYECKOM AaBIEHUSX.
Mpnbopbl Ans n3mMepeHnst AaBneHUNn.

Cwuna paBneHus XXMAKOCTM Ha NOCKNe U KPUBOMNNHENHbIE MOBEPXHOCTH.

Nogkrwbdr

Tema npakTnyeckoro 3aHATUA 2: [MapoanHamumKa.

=

OcHoBHble onpeaeneHus. JNInHnua Toka, TpyOka Toka, aneMeHTapHas CTpyika, afieMeHTapHbIN
pacxog.

Pacxopg uenoro notoka.

Pexumbl ABMXKEHUS XKUOKOCTU.

Yucno PenHonbca.

Buabl ABMXEHUS XKUOKOCTU.

OnemeHTbl NoToKa (R, %, o, Q, V).

BbiBOg, ypaBHeHust BepHynnn ons aneMeHTapHoOM CTPYMKN 1 Lenoro noTokKa.
WHTepnpeTauusa ypasHeHne bepHynnu.

XapakTepucTuka naMmHapHoro pexunma asumxexus (dpopmynel Ctokca, lNyasenns, dapcu-
Belicbaxa).

©COoNO OTA~WN

Tema NMPAaKTN4eCKOoro 3aHATUA 3: rl/lﬂ,paBJ'II/I‘-IeCKI/Ie pac4yeTbl HaNnoOpHbIX pr60I'IDOBO,D,OB.

1. TlloHsTME O rnagkux n LLiepoXoBaTbIX MOBEPXHOCTAX.
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[MyTeBble N MECTHbIE COMPOTUBIEHWS, pacyeTHble (POPMYIIbI.
MocnegoBatenbHoOe ¥ NapannenbHoe coeguHeHue TpybonpoBoaos.
PacueT kopoTkoro TpybonpoBoaa Ha npumepe cudoHa.
Mmapasnuyeckun ygap B Tpybax.

arwN

LUKAINA N KPUTEPUM OLIEHKHN
caMonopAroToBKKU MO TeMaM NPakTU4YeCKNX 3aHATUN

- OLEHKa «3a4YTEeHO» BbICTABMISIETCS, €CNN 00y4atoLLMnCs Ha OCHOBE CaMOCTOSITENIBHOIO N3y4YeHHO-
ro MaTepuarna, CMor BCECTOPOHHE pacKpbITb TEOpETUYEeCcKoe codepaHue Tembl. Bnageet metogmkamu
npu peLleHnn NPakTUYecknx 3aaa.

- OLleHKa «He 3a4TeHO» BbICTaBNAETCS, ecrnv obyYalolUMiica Ha OCHOBE CaMOCTOATENBHOMO U3Y-
YeHHOro MaTepuana, He CMOI BCECTOPOHHE PacKpbITb TEOpeTUYEecKoe coepaHue TeMbl. 3aTpyaHaeTcs
pellaTh NpakTU4eckme sagadu.

9. BxogHOW KOHTPOJS1b U TEKYLUUN (BHYTPUCEMECTPOBbIN) KOHTPONb X04a U pe3ynbTaToB
y4yebHoM paboThbl

BxogHol KOHTPOSb MPOBOAMTCSA B paMKax CEMUHAPCKUX 3aHATUIA C LieSbio BbISIBNIEHNUS pearibHOW
rOTOBHOCTM ©akanaBpoB K OCBOEHWIO AAHHOW AWUCUMMIMHBI 32 CYET 3HAHWiA, YMEHWUIA U KOMMNEeTEHUUIA,
chopMMpPOBaHHbIX Ha NpeaLecTBYOWMNX AUCUMNNMHaX. BxogHol KoHTponb pa3pabaTtbiBaeTcst Npy noa-
rotToBke pabouyeii NporpamMmmbl y4eGHON ANCUMMNUHLI. BXOAHON KOHTpOMb NpoBoAuTCs B (hOpMe TECTMPO-
BaHus.

9.1 Bonpochbi 05151 8XO0OHO20 KOHMPOJIs

Kak paccuntaTb gaBneHue?

OT yero 3aBVCUT JaBneHne, oka3blBaeMoe TENOM Ha onopy?

Kak nepepgatoT nponsBoanMOE Ha HUX AaBrieHve TBepable Tena?

Kak nepepatoT AaBneHue Xugkoctu u rasbl?

Moyemy XnMakocTu 1 rasbl NnepegatoT AaBrneHne BO BCe CTOPOHbI OANHAKOBO?

B uem 3akntovaeTca 3akoH lMackana?

Y70 Ha3bIBaeTCA BECOBbIM AaBNeHnem?

Moyemy AaBneHve BHYTPU XUOKOCTU Ha pasHbIX YPOBHAX pasHoe?

lMoyemy AaBneHve B XMAKOCTU HA OQHOM M TOM e YpOBHE OOUHaKOBO MO BCEM HanpasrieHUAM?

10 Moyemy yacTo BecoBoe faBrieHune rasa (gaBneHue, co3gaHHoe ero BeCoOM) He yunTbliBaeTca?

11.0T Kakux BENUYMH 1 Kak 3aBUCUT JaBreHue XUAKOCTM Ha OHO cocyaa?

12.Kak BbIrnagat coobuyatomecs cocyapl?

13.Kak pacnonaratoTcs MOBEpXHOCTU OAHOPOAHON XUAKOCTM B coobLuatomxesa cocygax?

14.Kak pacnonaratoTcs MOBEPXHOCTN pa3HOPOOHbIX XXMAKOCTEN B coobLLaloLWwmxcsa cocygax?

15./3meHATCA N1 YPOBHM XXNOKOCTU B COOBLLAOLLMXCHA cocyaax, ecnu cocyabl ByayT MMeTb pasHyto
dopMy, UMK €Crin UX HaKMOHUTL?

16.MNprMepbl TEXHUYECKNX YCTPOWCTB, OCHOBAHHbIX HA NPUHLMMNE OENCTBUA COOOLLIAOLWMNXCSA COCy-
noB

17.Kak Toppudennu namepun atmocepHoe gaBneHme?

18.Kak ycTpoeH npubop anst uamepeHus atMocepHoro AaBneHmsa?

19.Moyemy Ang ypaBHOBELUUBAHUSA AaBNeHUsS aTMocdepsbl, BbICOTOM B ECATKN ThICSAY KUMOMETPOB,
AOCTaTO4YHO cTonba pTyTh BeicoTOM BCero 760 mm?

20.Kak HasbiBaloT npnbopbl AN M3MepeHus AaBneHni, OTAMYHbBIX OT aTMOCEPHOro?

21.Kak yCTpoeH OTKPbITbIA XXUAKOCTHbLIN MaHOMETp?

22.Kak yCcTpoeH u gencTsyeT MeTannm4eckuin maHomeTp?

23.Kakow unanyecknii 3akoH NCMOMb3yoT B paboTe rmgpaBiuyeckux MatlmnH?

24.C Kakow CWUIoKn NOrpy>KeHHOEe LENNKOM B XXMAKOCTb Tero BbiTankMBaeTcs us Hee?

25.410 Takoe ApxmmeaoBa cuna?

26.4Yemy paBHa ApxumenoBa cuna?

27.0T Kakux BenuMYnH 3aBUCUT apxumeaoBa cuna?

28.Yemy paBeH BeC Tena, NOrpy>XeHHOro B XUAKOCTb (Mnn B ras)?

29.Tpw kakoM yCnoBUK TENO, HAXOASLLEECs B XUAKOCTU, TOHET? nNnaBaeT? BChnbIBaeT?

30.4Yemy paBHa BbITankueatoLas cuna, Kotopasi AeNCTBYET Ha Tero, NnasarLee Ha NOBEPXHOCTU
XUAKocTn?

31.Y70 Takoe aHeprua?

32.B Kaknx egnHuLax BelpaxatoT paboTy 1 sHepruno?

33.4710 3HAUMT U3mepuTb?

34.Kakue 6biBalOT €aUHULbI U3MEPEHUNA?

35.4710 Takoe namepuTenbHbI npubop?

©oNoT~WNE
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36.4710 Takoe TOYHOCTb U NMOrPELUHOCTb U3MEPEHUN?

37.4710 Takoe ckopocTb?

38.Kak onpeaenntb CKOPOCTb MpU paBHOMEPHOM OBWXEHWUN?

39.Kakue cyLecTByOT eOUHNULbI CKOPOCTU?

40.4710 nokasbiBaeT MOTHOCTbL?

41.Y710 TaKoe NNOTHOCTL BELECTBA U KaK ee paccuyntaTb?

42 .EQvHMLBI NNIOTHOCTH

43.Y710 Ha3bIBaeTCA cunon?

44,4710 Ha3bIBaeTCA BECOM?

45.B yeM oTnunymne Beca Tena oT CUnbl TAXKECTU, OENCTBYIOLLEN Ha Terno?

LWKANA N KPUTEPUU OLIEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOr0 KOHTpOns

- OLEHKa «3a4TeHO» BbICTaBMnseTcs 0by4yaloLemMycs, ecnm Bonpoc packpbiT, BO BPeMs AUCKyCCUn
BbICKa3blBaeTcs Ccob6CTBEHHAs TOYKa 3peHus Ha obcyxagaemyt npobnemy, AEeMOHCTpUpyeTcs Cnocob-
HOCTb apryMeHTMpOBaTb AOKa3blBaeMble MOSNOXEHUS U BbIBOADI.

- OLiEHKa «He 3a4TeHO» BbiCTaBnsieTCs, ecnu obyvatowmiica He cnocobeH fokasaTb U aprymMeHTU-
poBaTb COBCTBEHHYIO TOUKY 3pEHMsI MO BOMPOCY, HEe CMOCOBEeH CChiNaTbCsl HA MHEHUSI BEAYLUMX crieuna-
nncToB no obcyxaaemon npodneme.

9.2 Tekywuli KOHMPOJIb ycriegaemMocmu

B TeueHune cemecTpa, NPOBOANTCH TEKYLLMIA KOHTPOMb YCNeBaeMoCTN Mo AUCLMMNNHE, K KOTOPOMY
obyyatowmiicst 4ormkeH GblTb NOArOTOBIEH.

OTCcyTCTBME MPOMYCKOB ayAWUTOPHbIX 3aHATUI, akTUBHas paboTa Ha npakTudyeckux u nabopatop-
HbIX 3aHATUSIX, obLlee BbINonHeHWe rpadvka y4eGHON paboTbl SBMSAOTCS OCHOBAHMEM ANS MOMyYeHust
MONOXUTENBHOM OLLEHKWN MO TEKYLLEMY KOHTPOSTH.

B kauecTBe TeKyLlero KOHTPONsA MOXeT GbiTb UCMNOMb30BaH TECTOBLIM KOHTPOMb. TECT COCTOUT U3
HeBOoMbLIOro KonMyecTsa aneMeHTapHbIX BOMPOCOB MO OCHOBHbLIM pasdenaM AUCLWMNMMHBL HenpaBuIb-
Hble pelleHns pa3bupaloTca Ha CreaylolWeM 3aHATUM, YacToTa TeCTMPOBaHUA onpeaenseTca npenoaa-
BaTenem.

®DoHA TecTOBbLIX 3aA4aHUN

1. A6conoTHOe AaBreHne B o6LiemM cryvyae MOXHO onpeaenuTb, Kak
CyMMY 136bITOYHOrO U BECOBOIo AaBMEeHNU

CyMMY BECOBOIO 1 U30bITOYHOrO AaBNEHUN

CyMMa M3BbLITOYHOIO 1 aTMOCKHEPHOTO AaBNEHUN

pa3HOCTb abCOMTHOMO N N3BBLITOYHOIO AaBMNeHNN

2. M'mppocTaTnyeckoe gasrneHne Bcerga HanpasneHo

Nno BHYTPEHHeN HopManu K nroLiagke, Ha KOTOpyto OHO AeNCTBYyeT
Mo BHeLLHen HopMarnu K nrnoLiazke, Ha KOTOPYO OHO AencTeyeT
no KacaTenbHOW K nroLaake, Ha KOTOpyt OHO AEUCTBYET

B CTOPOHY CBOGOAHOI NOBEPXHOCTM KNUOKOCTM

3. [aBneHue, oTcUYMUTLIBAEMOE OT abCOMNOTHOrO HyNA
BaKyyMMeTpuyeckoe

aTtmocdepHoe

M30bITOYHOE

abcontoTHoEe

4. OCHOBHOE ypaBHeHMWE rTMApPOCTaTMKN MO3BONSIET ONPEAENUTL OABMNEHUE ...
JencTayloLLee Ha cBOH6OHYIO NOBEPXHOCTb

Ha OHe pesepByapa

B ntobon Touke paccMmatpmBaemoro obbema

OEeNCTBYIOLLEE Ha NOrPYKEHHOE B XUOKOCTb TENo

5. BTopoe cBOMCTBO rmapocTaTMYEeCKoro AaBneHns rnacuT
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rMapocTaTyeckoe JaBrieHne NOCTOSIHHO U Bceraa nepneHanKynsapHoO K CTEHKaM pesepByapa
rMapocTaTyYeckoe JaBrieHne USMEHSIETCS NMPU M3MEHEHUN MECTOTONOXEHUS TOYKU
rMapocTaTyeckoe AaBrieHne HeM3MEHHO B TOPU3OHTaNbHON MIOCKOCTU

rMapocTaTyeckoe faBrieHne HeM3MEHHO BO BCEX HAamMpaBeHUsX

6. 2KnaKocTb, B KOTOPOW OTCYTCTBYET BHYTPEHHME TPEHME, Ha3biBaeTCA >KVUAKOCTbIO
Brnuwume omeem cmpoYHbIMU Gykeamu
OTBeT:

7. KonnyecTBO XnakocTu, I'IpOTeKaI'OLIJ,eIZ B eAnHNLYy BpeMeHUn 4epes XnBoe ceveHne NnoToka HasbiBakoT

OTBerT:

8. HeycTtaHoBuMBLLEECS OBWKEHNE XapaKTEPU3YeTCs CrneayoLwmmMm ypaBHEHNAMM
u=~f(x,y,zt); P=0(,Y, 2)
u=~f(x,y,z,t); P=0(x,Y, z, 1)
u=1(x,y,2); P=0(x,y, 21t
u=1(x,y,2); P=0(x Y, 2)

9. Bupg ABWxeHMs, koraa NoToK OrpaHMYeH TBEPAbIMU CTEHKaMW CO BCEX CTOPOH, NpW 3TOM B ntoGow
TOYKE MOTOKA AaBfIEHNE OTNMYaeTCsi OT aTMOCHEPHOro OObIMHO B GOSbLUYID CTOPOHY, HO MOXET
ObITb M MeHbLUE aTMOCKEPHOTO HA3LIBAT __ ..cccveeeeenn. OBWKEHNEM XUOKOCTK.

Briuwwume omeem cmpoYHbIMU bykeamu

OtBerT:

10.Yucno PertHonbaca agnsa kpyrnon Tpybbl onpegenseTca no dopmyne

V -d
Re =— —
7
Vv
\%
V.
Re =
14

11.KpuTtunyeckoe 3HayeHue vncna PenHonbaca paBHO
2300
3200
4000
2320

12.Tpun Re < 2300 pexum ABUXKEHUS XUOKOCTU
KaBUTaLNOHHbIN
TypOyneHTHbIN
nepexoaHbiv
namMuHapHbIN

13.Mpn Re > 4000 pexmm OBUMXEHUS KNUOKOCTU
namMmuHapHbI

nepexoaHbin

TYpOYyneHTHbIN

KaBUTALNOHHbIN

14.Pexum, Npu KOTOPOM YacTulbl XMOKOCTU NepemMelyatoTcs B TpybGonpoBoae GeccucTeMHO - 3TO
PEXUM OBUKEHMS XKUOKOCTU
Briuwume omeem cmpo4HbIMU Gykeamu

(0 115 AT
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15.Pexxum gBukeHus xungkoctum npu 2300 < Re <4000
namMvHapHbI

TypOYneHTHbIN

nepexoaHbin

KaBUTaLMOHHbIN

16.JTaMHapHbIN PEXUM OBXKEHMUS XKUOKOCTU 3TO

PEXuM, MY KOTOPOM YaCTULIbl XMOKOCTU NepemMelLaoTcs 6ecCCMCTEeMHO TOSMBbKO Y CTEHOK Tpybonposoaa

PeXuM, NPy KOTOPOM YacTULIbl XMOKOCTU B TpyGonpoBoae nepemellaoTcs 6eccucTeMHO
PEeXuM, NP KOTOPOM XUAKOCTb COXPaHSET onpeaeneHHbIin CTPO CBOMX YacTull

PEeXMM, NPY KOTOPOM YacTULbl XXMAKOCTU ABUraOTCS NOCIONHO TONBLKO Y CTEHOK TpybonpoBoaa

17. TypOyneHTHbIN PeXUM ABUMKEHUS KUOKOCTU 3TO

PEXMM, NPV KOTOPOM YacTULIbl XKUAKOCTU COXPaHSIOT onpeaeneHHbI CTPOR (ABWXYTCS MOCIONHO)

pexunm, Npn KOTOPOM HacCTULbl XNOKOCTU NepemMeLlaroTcq B prGOI'IpOBOD,e beccucteMHo
peXxunm, Npn KOTOPOM HacCTULbl XNOKOCTU ABUTAKOTCA KakK MOCITOMHO TaK U 6ECCUCTEMHO

PEXMM, NPY KOTOPOM YacTULbl XKMOKOCTM ABUratoTCsl MOCMNONHO TONbKO B LeHTpe Tpybonposoaa

18.YpaBHeHne BepHynnu ans notoka XuakocTn 6e3 ydyeTa NoTepb 3anucbiBaeTcs B BUAe

zl+i+u—12 = zl+i+u—22
P9 29 PY 29
Z, +i+ v’ =2 +i+ﬂ22
P9 29 ~ 29
Z, + i + 0!1_\/12 1 P Z h1 2
P 29 ,09
Z + i + al—Lle 1 P z hl 2
P9 29 ,09
Z,+ Lk + aV;
19. Cymma Benu4uH g 29 B 3HEpreTNYecKkow HTepnpeTauum ypasHeHus bepHynnu saensaert-

Csl ... Hanopom
CKOPOCTHbIM
rMapocTaTnyYeckum
Nbe30MeTPUHECKUM
rMOpPOAMHAMUYECKM

20. YpaBHeHuWe BepHynnu ans peanbHON XUOKOCTU MMeeT BUA,

A U12 P, U2
AR T Sy NETAE Wi £
M 29 M 29
V/? P, V7
A+ =, 2
A9 29 M 29
2 2
zl+i+0[1vl :zz+&+ﬁ+2hu
M 29 M 29
2
zl+i+0!lUl :zz+i+ +> h,
A 29 A

21. YpaBHeHue bepHynnun ons AByX pasnuyHbIX CEYEeHUN NOToKa AaeT B3auMOCBA3b MEXAY:

AaBrieHneM, pacxogoM U CKOPOCTbHO

CKOpOCTbI0, AaBrieHmemM n koadpgpuumeHtTom Kopronuca
AaBneHneM, CKOPOCTbIO U reOMeTPUYECKON BbICOTON
reoMeTpu4ecKom BbICOTOW, CKOPOCTbIO, pacXxo4oM
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22. Cymma BenuuuH A9 29 B 9HEpPreTMYeCKOM MHTepnpeTauum ypasHeHna bepHynnum ans
YCTaHOBMBLLEIOCH ABWKEHUS HEBS3KOW XUOKOCTU NPU AENCTBUM CUM TSXKECTU U CUN OABMEHUs Ha-
3bIBAETCS ... HAMNOPOM.

CKOPOCTHbIM

rmgpocTaTmyeckum

NbE30METPUYECKNM

rmopoauHamMu4ecKum

23. YpaBHeHue bepHynnu onst noToka naearnbHOW XUAKOCTU UMeEeT BUg ...

24. Cpe[Holo CKOpOCTb B OTKPbLITOM TpaneLenganbHOM kaHane onpeaensoT no 3aBUCMMOCTH

V =Co~/Ri
V = Bo/Ri

V = Bh+mvRi
V =C+Ri
25. YpaBHeHVe Hepa3pbIBHOCTU TEYEHUIT UMEET BUA

w1u2= w2u1 = const
w1u1 = w2u2 = const
wlw2 =u1u2 = const
w1/u1=w2/u2=const

26. 'mgpaBnuyeckoe CONPOTUBIIEHUE - ITO COMPOTUBMNEHUE ...
XNOKOCTU K U3MeHeHno oopMbl CBOErO pycra

npensaTcTBytoLLee CBOOOAHOMY NPOXOAY XMUAKOCTH

TpybonpoBoaa, KOTOPOE CONPOBOXAAETCS NOTEPSMU SHEPTUN XKUOKOCTU
npv KOTOPOM MafaeT CKOPOCTb ABWKEHUSI XXUOKOCTM No TpybonpoBoay

27. Cymma BenuYuH P 29 B SHEpreTU4Yeckon MHTepnpeTauun ypaBHeHUs BepHynnu aBns-
€TCsl ... Hanopom

CKOPOCTHbIM
rMapocTaTU4ECKUM
Nbe30MeTPUYECKUM
rMApOANHAMUYECKUM

28. YKaxuTe npaBunbHyto 3anncek hopmMynel Bericbaxa-Hapcu

o V?
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29. Mo kakon chopmyne onpeaensieTcsi KOIPPULMEHT MMOPABNMYECKOrO TPEHUS ANs NTaMUHAPHOIo
pexuma?

0,3164
A= Re’%
_ 64

" Re

0.25
zzo.l{Aa ﬂj
d Re

0.25
A= 0.11(Aa J
d

30. CKOpOCTb NCTEeYeHNA XNOKoCTu n3-noa 3ateopa B rOPU3OHTalIbHOM JI0TKE onpeaendeTca
V =p®-\/20€, —h, _
chqo'\/zg({o —h, _
VCZCD'\/ZQHO +h, _
V =2¢-/20€, —h, _

A

31. Pacxopg xngkocTtu npn nctevyeHnn 4epeas oteBepcTtne paBeH

Q = p-, -/29H
Q= -, -[2gH
Q=g @, -~/224H
Q=g-w,-+/2gH

32. KoahuumneHT ckopoCcTn Manoro oTBEpCTUS paBeH ...
0,82
0,97
0,62
1,0

33. KoadhdpnumneHT cxxaTua BHELLHero Kpyrio UMMHOPUYECKOro Hacaaka paBeH ...
0,82
0,9
0,62
1,0

34. KoadhduumeHT cxaTtns Manoro oTBEpCTUS PaBeH ...
0,82
0,64
0,62
1,0

35. MouHocTb, noTpebnsemasa Hacocom, Ha3blBaeTcs

Mone3Hon MOLLHOCTbLIO
NOTEPAHHON MOLLHOCTbIO
MOLLIHOCTbIO Hacoca
nepegaHHOM MOLLHOCTbLHO
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36. NonesHasa MOLLHOCTL Hacoca onpedenseTcs BblpaXxeHneMm (Y- yaenbHbIN BeC Xungkon cpeabl; Q-

obbemHas nogaya; H- Hanop Hacoca)
vyHQ
HQy+
Hy /Q

Qy/H

37. MouHocTb Hacoca onpefensieTcs BbipaxeHueM ( Y- yaenbHblii Bec xuakoi cpeabl; Q- o6bemHas

nogava; H-Hanop Hacoca; n-KIN[ Hacoca)
YQHN
YQH/ n
ynH/ Q

ynQ/ H

38. Hacoc, B KOTOPOM XMOKOCTb NEpeEMeELLaeTCs Nog 4ENCTBUEM LEHTPOOEXHbIX CUI, Ha3bIBaeTCs

nonacTHOM LleHTPOoBEXHbI Hacoc
nonacTHOM 0CEeBOW HacocC

NMOPLUHEBOW HAacoC LIEHTPOOEXHOro oencTens
anddepeHunanbHbIN LEHTPOOEXHLIN HAacoc

39. O6bemHbin KM Hacoca oTpaxaeT NOTEPU MOLLHOCTU, CBSA3AHHbIE

C BHYTPEHHUMU NepeTeyvKkaMn XMOKOCTU BHYTPU HacoCa Yeped 3a30pbl NOABUMXHBIX 3J11EMEHTOB

C BO3HMKHOBEHMEM CUIlbl TPEHUA MeXay NoABMWXHbIMU 3N1eMeHTaMn Hacoca

¢ Aechopmarimen noToka paboyen XMOKoCTM B HACOCE U C TPEHNEM XMAKOCTU O CTEHKU rmapoannapara
C HENMoCTOAHHbIM pacxogoM XUAOKOCTU B HarHetTaTesibHOM pr60I'IpOBO£l,e

40. MexaHunyeckuii KINMO Hacoca oTpaxaeT noTepU MOLLHOCTU, CBA3aHHbIE

C BHYTPEHHUMU NepeTeyHkaMn XNOKOCTU BHYTPU HacoCa 4epes3 3a30pbl NOABUKHbBIX 3J1EMEHTOB

C BO3HMKHOBEHMEM CUJlbl TDEHUA MeXAy NoABMXHbIMU 3N1eMeHTaMn Hacoca

C p,ecbopmau,welz NOTOKa pa60qe|7| XNOKOCTWU B HAcoce U C TpeEHNEM XNOKOCTU O CTEHKMU rmapoannaparta
C HEeNnoCTOAHHbIM pacxogoM XUAOKOCTU B HarHetatesibHOM prGOI'IpOBOJJ,e

41. Hacoc, B KOTOPOM XMOKOCTb NepemeLLaeTcs nog AeNCTBUEM LLEHTPOOEXHbIX CUfl, Ha3blBaeTcs

NonacTHOM LleHTPOBEXHbI HAacoC
nonacTHOM 0CEBOW Hacoc

NMOpPLUHEBOW HAacoC LieHTPOOEeXHOro 4encTeus
anddepeHLnansbHbIn LeHTPOBEXHbIN Hacoc

42. nOpLIJHeBbIe HacoCbl No Tuny BbITECHUTENEN KJ'IaCCIA(bMLI,MpyPOT Ha

NMyHXepHble, NopLUHeBble N AnadparMeHHble
NAyHXepHble, MeMBpaHHbIE U NOPLUHEBbIE
MOpLUHEBLIE, KyraykoBble 1 anadgparMeHHble
AnadgparMeHHble, NTonacTHbIe U MITyHXepHble
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43. Ha pucyHke nsobpaxkeH NOpLUHEBON HACOC NPOCTOro AENCTBUSA. YKaXnNTe HenpaBuibHoe obo3Have-

HWE ero 3y1IeMeHTOB.

1 - umnuHap, 3 - wToK; 5 - BcacbiBatowun Tpydbonposoa
2 - NOpLUEHb, 4 - pacxogHbI pe3epByap, 6 - HarHeTaTeNbHbIA KnanaH
7 - paboyas kamepa, 9 - HanopHbIN Tpydonposoa, 1 - LMAMHAP

2 - nopuweHb, 1 - uMnuHgp, 7 -paboyasn kamepa

44, ObbemHbIn KN Hacoca - 3To

OTHOLLEHME ero AeNCTBUTENbHOW Nogaym K TeOpeTM‘-IeCKOIZ

OTHOLUEeHne ero TeOpeTMLIeCKOVI nofayun K 4ENCTBUTENBHOMN

Pa3HOCTb ero TeOpeTMLIeCKOVI N OENCTBUTENBHON Nnogayn

OTHOLWEeHNne CyMMbl ero TeOpeTMHeCKOVI 1 OENCTBUTENbHON Nogayn K YacTtoTe 060pOTOB

45, B nopllHeBOM Hacoce NpocToro 4encTBMs ogHOMY 060pOTY ABUraTens COOTBETCTBYET

yeTblpe Xo4a NopLUHS
OOWH X0 NOpLUHS

ABa xo4a MnopLuHs
MonoBMHa xo4a NOpPLLHS

46. HenonHoTa 3anonHeHus paboyeli kamepbl MOPLUHEBbLIX HACOCOB

yMeHbLUaeT HepaBHOMEPHOCTb noaayn
yCTpaHSAET YyTeUKM XUOKOCTM 13 paboyeit kamepbl
CHWXaeT AeiCTBUTENbHYIO nodadvy Hacoca
YCTPaHAET HECBOEBPEMEHHOCTb 3aKPbITUS KrnanaHoB

47. B nopwHeBOM Hacoce ABOMHOro AencTBUst OAHOMY XOAY MOPLUHSA COOTBETCTBYET

TOJ1bKO npoLecc BcaCbiBaHUA

npouecc BCcaCbiBaHNA U HAarHeTaHUA

npouecc BcacCblBaHNA N HarHeTaHuA

npouecc BcaCbiBaHuA, HarHetTaHnAa 1 CHOBa BCaCbiBaHUA

48. B NnopLUHEBOM Hacoce nNpocToro OeuncTBus OQHOMY XO4y NOpPLUHA COOTBETCTBYET
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TOJ1bKO npoLecc BcaCbiBaHUA

TOJ1bKO npouecc HarHetTaHuga

npouecc BcacCbiBaHUA UK HarHeTaHua

HW O4WH NpoLecC He BbINOJIHAETCA NOJIHOCTbIO

49. Bxog 1 BbIxo4 AMHaAMUYecKoro Hacoca

NOCTOSIHHO coobLatoTcs
nonepemMeHHo coobLuatTca
OTAENeHbI KnanaHamm
oTAeNneHbl 3a4BUMKKON

50. Bxopg v BbIX0[,... Hacoca NOCTOSAHHO COOBLanTCS.

LeHTpobexHoro
ANHaMUYEeCKoro
aKkcuarnbHO-MopLLIHEBOro
NNyHXepHoro

51. B o6bemHoM Hacoce paboyasi kamepa ... 06beM

N3MEHAET Npn BKINKYEeHU
N3MEeHAET nepnoagnyeckmn
N3MEHAET NpWn BbIKIMIOYEHUN
HE N3MEHAET

52. LleHTpoGexHblil HacoC OTHOCUTCS K Krnaccy

AVHAMUYECKNX
POTOPHbIX
06BbEMHbIX
TYPOUHHBIX

53. OTHolleHne 0b6beMa NogaHHOW XWOKOW cpeabl KO BpeMeHU HasbliBaeTcs

K03(hPMLUMEHTOM UCMONb30BaHMUS
obbemHon nogaven

nonesHbIM pacxogom

paboumm pacxogom

54. Hanop paGoTatoLiero Hacoca onpeaensietcs no dopmyrne (pM v pB -NokasaHUsi COOTBETCTBEHHO Ma-
HOMETpa 1 BakyyMMeTpa; Y- YAEerbHbI BEC XXUAKOW cpeabl, NepekayBaeMon HacoCcoMm)

(pm +pB) Y
(pM-pB)Y
(pm +pB)Jy

(pm-pB) ly

55. Pewaga Bonpoc o Beibope Hacoca, HeobxoaMMbIN Hanop onpeaensoT no gopmyne (h- ctaTuyeckun
Hanop; hw- cymma noTepb Hanopa B Tpybonposoaax)

h/ hw
hw/h
h- hw
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h+ hw

56. KINA Hacoca onpepensietcs BoipaxeHueM (Nn u N- COOTBETCTBEHHO NOMe3Has MOLLHOCTb U MOLL-
HOCTb Hacoca)

Nn—N
N + Nn
N /Nn

Nn/N

57. K Hacocam TpeHnsa oTHocATCs

BUXPEBbIE
LeHTpobexHble
NnopLUHEBbIE
LeCTEPEHHbIE

58. K 06beMHbIM HacocamMm OTHOCATCA

BUXPEBbIE
LeHTpobexHble
Norpy>xHole
LLIEeCTEePEHHbIE

59. lllectepeHyaThbiin HAcoC, yKaxuTe npaBunbHOEe 0603HA4YEHNE ero ANIEMEHTOB.

1-maHxeTa, 2 1 3 — BeayLlasa 1 Befomasi LLecTepHu, 4- yNNoTHUTENbHAA MaHxeTa, 5- Kopnyc Hacoca,
1-kpbllWwka, 2 1 3 — Beaylaa U Begomas LWecTepHN, 4- antoMUHUEBbLIN KNMMHOBLIN BKNaapll, 5- kopnyc
Hacoca

1-kpblWka, 2 1 3 — BeayLlasa 1 Beaomas WwecTepHu, 4- BTynka, 5- kopnyc Hacoca

1- pe3anHOBOE KOMbLO MaHXeT, 2 U 3 — Beayllas U Be4oMas LUecTepHu, 4- BTyNka, 5- anioMUHUEBBI
KMWHOBBIN BKNagblLL

60. LlecTepeHHble HAacOChl C BHYTPEHHUM 3aLensieHneM, yKaxuTe npaBuribHoe 0603HayYeHne ero ane-
MEHTOB

38



1- KpbILWKax kopnyca,2- BHYTPEHHAS LLECTEPHS, 3- BHELLHASA LecTepHs, 4- cepnoobpasHas nepembly-

Ka

1-BHYTpEHHASA LWECTEPHS,2- BHELLHAS LWeCTepHs, 3- cepnoobpasHas nepemblyka, 4- Kpbllkax kopnyca
1 -cepnoobpasHas nepemMblyka,2- BHYTPEHHSS LeCTepHs, 3-BHELLHSAS WeCcTepHs, 4- KpbILLKax Kopny-

ca

1- BHeLIHAS WEeCTepHs ,2- BHYTPEHHSAS LWeCTepHs, 3- cepnoobpasHas nepemMblyka, 4- KpbiLKax Kopny-
ca

61. Bbibepute Hanbonee nogxoaswmi Tmn Bogosabopa npu cneayowmnx YCrnoBUsiX ero NpUMeHeHUs:
oTcyTcTBMe y Bepera AoCTaTOUHbIX IMyOUH, 3arpsi3HEHHOCTb BOAbI y Gepera, Lumpokas nonma, no-
norun 6eper:

Pycrnoson pasfernbHoro tuna ¢ cCamoTeYHbIMU NIMHUAMU
BeperoBow pa3genbHoro Tmna

KoBLuoBbI BOA03abop ¢ BEPXOBbIM MUTaAHMEM
KoBLuoBbI BOA03abop ¢ HU30BbIM MUTAHMEM

62. Bblbepute Hanbonee noaxoasLmi TMN Bogo3abopa Npu CneayoLwmx YCroBUsX ero npuMeHeHus:
LUMPpOKas BbICOKO 3aTonnsiemas nonma, nonorumn 6eper, Tsbkenble yCroBms MNPOKnagku CaMoTeUHbIX
NUHWA:

Pycnoson pasgensHoro tTuna ¢ CMOHHbIMU CaMOTEYHBIMU JIMHUAMMN
Beperosown pasgensHoro Tuna

KoBLuoBbI BOA03abop ¢ BEPXOBbIM MUTaAHMEM

KoBLuoBbI BOg03abop ¢ HU30BbLIM MUTaAHMEM

63. Bblbepute Hanbonee nogxoaswmi TN Bogosabopa npu cneayoLwmx YCroBusix ero npuMeHeHns
HenpoYHble rPYHTbI, BbICOKWUIA KpyTol Geper, 6onbluad amnnvTyaa konebaHuin ypoBHel BOAbI:

PycnoBon pasgensHOro tmna ¢ camoTeYHbIMU IMHUSIMA
BeperoBon pa3gensHOro Tvna

BeperoBon coBMeLLLEHHOrO TUNa

KoBLloBbIl Bogo3abop

64. Bblbepute Hanbonee noaxoaswmii TUN Bogo3abopa Npu crneayroLmx yCrnoBusiX ero NpUMeHeHNs:
NpOYHbIE FPYHTBI, BEICOKMIA KpyTOM Beper, 6onblias amnnmTyga konebaHuin ypoBHen Boapbl:
Pycnoson pasgensHoOro Tuna ¢ caMoTeyHbIMU NUHUAMU
BeperoBoi pasgenbHoro Tvna
BeperoBon coBmeLLLEeHHOro TUNa
KoBLloBbIl Bogo3abop

65. Bblbepute Hanbonee noaxoasaLwun TMn Bogo3abopa Npu cneayoLmx yCroBusix ero npuMeHeHs:
BosbLUIOE KONMMYECTBO AOHHbLIX HAHOCOB, HE3HAYUTENbHAS LWYTOHOCHOCTb, HEOBXOAMMOCTL Cco3aa-
HUS OOCTaTOYHbIX MMYyOVH y MecTa Bogo3abopa:

PycnoBoin pa3genbHoro Tuna ¢ caMoTeYHbIMU FIMHUAMM
BeperoBon paszgensHoro Tuna

KoBLuOBbLI BOg03abop ¢ BEpXOBLIM MUTAHNEM
KoBLuoBbIi BOA03abop ¢ HA30BbLIM MUTAHNEM

39



66. WcTouHuk BogocHabxeHus nogpasgensercs Ha:
NoasemHbIn
MogpycnoBsblii
[MoBEPXHOCTHbLIN

my6

OKOBO/HbIN

67. HacocHas cTtaHumMsa NepBOro NnogbLemMa CnyxuT ans:
Moagaun BoAbl Ha NpeanpUaATUS
Moaaun BoAbl B BOAOMPOBOAHYIO CETb HACENIEHHOIO NyHKTa
Mopauun Boabl OT BOA03aOOPHOro COOPYXKEHMUS K CTaHLMM BOOONOATOTOBKM
Mopauun BoAbl B OPOCUTENBHBLIE CUCTEMBI

68. CTaHuMsa BOOOMOArOTOBKM CNYXUT Ons:
OuncTkm ncxogHom Boabl OT Mycopa
MpurotoBneHnsa Boabl NMTLEBOrO KayecTsa
Mogayda Boabl kK noTpedbutenam
CHabeHuns HaceneHHOoro NyHKTa BOAOW MUTLEBOIO Ka4eCcTBO

69. HacocHas cTaHumsa BTOPOro nogbema CnyxuTt Ans:
MoBTOpHOro Nnogbema BoAbl U3 BOOOWMCTOYHMKA
Moaaun BOAbI NNMTLEBOrO KAYeCTBa B BOAONPOBOAHYIO CETb
Moabema BOAbl U3 MOBEPXHOCTHOIO MCTOYHMKA
MNMoabema BoAbl B BOAOHAMOPHbIE GallHW

70. XnopupoBaHue BOAbl NPOU3BOAAT B CrieAyoLMX afieMeHTax BOAONPOBOAHON CUCTEMBI:
B Booo3abopHOM CoopyKeHUn
B pesepByape uncTol Boabl Nnepen HAaCOCHON CTaHUMel BTOPOro noabema
lMepeq cTaHumMen BOAONOArOTOBKM
B HanopHOM BogoBoOAe MOCne HaCOCHOW CTaHLMM BTOPOro nogbema

71.

Hanoprn?l BOAOBOA OT HACOCHOW CTaHL MK BTOPOro noabemMa npokKragbiBakoT:

B oBe napannernbHble BOOOBOAA

B on

MH BOOOBO

B Tpn BogoBoaa
Bonee Tpéx BogoBoaoB

72. 3aKkonbLiOBKa BOAONPOBOAHOM CETU HAaCeNeHHOoro NyHKTa npegHasHavyeHa ans:
ObecneyvyeHns HagEXHOCTU BOJOCHAOXeHNS
YBenuyeHusi NpomnyckHo cnocoGHOCTM BOAONPOBOAHOM CeTH
BblpaBHMBaHMSA HaMopoB Ha y4acTkax ceTu
YMeHbLLIEHUS NOTEPb HANopoB B ceTu

73.

Komnnekc B3anmMocBA3aHHbIX COOpy>K6HI/II7I, obecneynBatoLmnX I'IOTpe6VITeJ'Iel7I BOOOM B Tpe6yeMOM
KoJlm4yecTBe U 3aaHHOro Ka4yectea — 3TO:

Cuncrema BogocHabxeHus

MpoTnBoOnNOXapHbI BOAONPOBOS

BHyTpeHHUI1 Bogonposop
X03ANCTBEHHO-NNTHEBON-NPON3BOACTBEHHO-NPOTUBOMNOXAaPHLIN BO4ONPOBOL,
X03aNCTBEHHO-MNTBEBOW BO4ONPOBOL

74.
5 MM

MuHUManbHbLIM JuameTp MarucTpanbHbIX BOOONPOBOAHBLIX CETEN:

50 mm
100 mm
125 mm

75.
75m

MwuHUManbHbIN onamMeTp ynm4yHoOro sogonpoBsoa B MarlblX (CeJ'IbCKI/IX) HacCeneHHbIX NyHKTaxX:
M

150 mm
100 mm
200 mm

76.

InameTpbl BOAONPOBOAHbLIX TPYO:
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MpuHMMaOTCA KOHCTPYKTUBHO

Heobxoaumo onpeaenats No Tabnuuam rugapaBnmMyeckoro pacyeTta Tpyo
OnpegensioT ¢ y4eTOM 3KOHOMMYECKOro chakTopa

JormkHbl ObITb HEe MeHbLue 200 MM

77. Pacxopn Bogbl Ha BHYTPEHHEE NOXapOoTyLUEHNE 3aBUCUT OT:
KaTteropuu 3gaHusa no noxkapHow onacHOCTK, BbICOTblI U o6bema 3aaHus +
Yucna cTpyn u guameTpa cnpbicka
OTaxHOCTN 3aaHns
CrteneHu 6naroycTponcTBa BOAONPOBOAE

78. HepaBHOMEPHOCTb X03NCTBEHHO-MUTLEBOIO BOAONOTPEONEHUs TemM bonbLue, Yem:
MeHbLUe XuTenen B HaCeNeHHOM MyHKTe
Bonblue xutenen B HaCENeHHOM NyHKTe
Bblle ckopocTn ABMXEHMS BOAbI
Bonblie notepn Hanopa

79. PacuyeT BHYTpeHHero BogonpoBoaa NpousBoasaT Ha NPONyCck MakCMMarbHOro CeKyHAHOro pacxoaa, a
Hapy>KHbI BOAOMNPOBO, PAaCCYUTLIBAIOT Ha MPOMYCK:
CpepgHero 4acoBoro pacxona
CpefHero cyTo4HOro pacxoaa
MakcumanbHOro 4acoBoro pacxoga
CpepHero rogoBoro pacxoga

80. Hanop B ceTu Npu noxape B cucTeMax NOXapoTYyLUEHNS HA3KOTO OABMNEHUS:
10m
60 m
90 m
PaBeH BbICOTE CaMOro BbICOKOrO 34aHus + NoTepy Hamnopa B pykase, 6paHacnovite n cnpbicke

81. Hopwmbl X03AACTBEHHO-NUTLEBOrO BOAONOTPEDNEHNS YUMTbIBAIOT:
Pacxogbl Ha Bce XO3AWCTBEHHO-MUTBEBBLIE HYXXAbI NIOOEN KakK B XUMNbIX AOMaX, Tak U B OOLLECTBEHHbIX
3g0aHuax (cTonosblx, BaHsx, KMHOTeaTpax u T.4.)
Tonbko pacxogbl BoAdbl B XWUIOM CeKTope
Tonbko cTeneHb 6naroycTponcTBa XuUnbs
Hy>xabl MECTHOWM NPOMBILLIIEHHOCTU U KNMMaTUYeckne oCobeHHOCTH

82. OpoleHune npeacraBnsaeT cobom:
co3[aHue KaHarnoB Afis NoJayun BoAdbl K nactouwam
3aperynvpoBaHune cToka Bog
cucTemMa MeponpuaTUA AN NOMOSHEHWSA Briarv B NMOYBE C LIEMNbH MOJTyYEHUS BbICOKUX UM YCTOMHYUBBIX
YpPOXaeB CEITbCKOXO3ANCTBEHHbIX KYNbTYp

83. PerynsapHo gewncTsytollee opolleHne GbiBaeT
CaMOTEYHbIM
C MEeXaHU4eCcknum nogbEMOM Boabl
NnaBoAKOBbLIM

84. Y10 M3meHsieTcs npun opoLleHnn
TennoBoON 1 MUKPOBMONOTMYECKNI PEXMMbI MOYB
MUKPOKNMMAaT opoLlaeMomn TeppuTopum
CTOK peKu Unm BogoxpaHunua
KONMMYECTBO U KaYeCTBO ypoxasi CerlbCKOXO3ANCTBEHHbIX KYNbTYp

85. Uro Takoe opocuTenbHasa cuctema
XO3SANCTBEHHbIE NOCTPONKN
COBOKYMHOCTb OpPOLLaeMbIX Y4aCTKOB, COOPY>XEHUN, MeXaHU3MOB Ang 3abopa BoAbl U €€ TpaHCnopTUpo-
BaHUSA 0O opollaeMblx nnowagen
Oarnku, oBparu, HaropHble KaHarbl

86. Kakum TpeboBaHWsIM LOMKHBI COOTBETCTBOBATbL CMOCOOLI M TEXHMKA NONMBa
YBENUYEHUIO BEPTUKANBHOM hmnbTpaLmm
obecrneyeHno yBnaXHeHMs KOpHEObUTaeMoro cros
COXPaHEHMUIO CTPYKTYPbI NMOYBbI
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87. [oe BO3MOXHO npuMmeHeHne goxaesaHuna
B 30HaX M30ObITOYHOro yBNaXXHeHndA
B 30HaX HeOoCTaTO4YHOro yBraXHeHud
Ha XOpOLUO CryiaHUpPOBAHHbLIX y4HaCTKax
Ha Bankax n cknoHax
Ha TSPKEMbIX NOYBax B YCINOBUAX CYXOro 1 XXapKoro KnmmMmarta

88. UYT0 BXOAMT B CMCTEMY AOXAEBaHUSA
TpybonNpoBOAbI, HACOCHbIE CTaHUMW, OOXAEBarnbHbIe MallUVHbl U arperathbl
KOMNMeKTOpHO-ApeHaxHas ceTb
HacocHo-cunosoe obopyaoBaHue, BogonposoadLme Tpyobl, AoxaeBanbHbIe annaparhbl

89. Ot yero 3aBucUT NOTpPeDBNIEHNE OPOCUTENBHOM CUCTEMBI
OT NOJINBHLIX PEXXUMOB CEJTbCKOXO3ANCTBEHHbIX KYNbTYp
pa3MepoB OpoLLaeMon nnowaamn
KM kaHanoB cuctemsl
MOLLIHOCTW HACOCHOWM CTaHLUK

90. UYro Takoe nonuBHas Hopma
KONMMYecTBO BOAbl, NMOAaBaeMon Ha 1ra NONMBHOW NMOLIAAM, 3aHATON CENbCKOXO3SNCTBEHHOW KynbTy-
poW, 3a BeretaumMoHHbIN Nepuog,
KONMMYeCcTBO BOAbl, MOAaBaeMOM Ha BCIO NMoLaAb, 3aHATYIO CernbCKOXO3ANCTBEHHOW KynbTypow 3a OAMH
nonve
KONMM4ecTBO BOAbl, NOAaBaeMon Ha 1ra NONMBHOW NMOLAAMN, 3aHATON CENbCKOXO3SNCTBEHHOW KyMnbTy-
poW, 3a OAMH NOnuB

91. OT 4yero 3aBMCUT NONMBHAA HOpMa
OT BMAa CeNbCKOXO35IMCTBEHHOW KyNbTypbl
OT pasbl pa3BUTUSA CEITbCKOXO3ANCTBEHHOWN KyNbTYpbl
OT pacxo0B BOAbI B BOAOUCTOYHNKE
OT BOAHO-(hN3NYECKUX CBOWMCTB MOYBbI

92. Ha yT0 HanpaBneHbl NaHNPOBOYHbIE PaboThl
Ha CHWKEHWE NOMMBHBLIX U OPOCUTENBHBLIX HOPM
Ha yBenuyeHuun YI'B
Ha NoBbILLEHNE NPOU3BOAUTENBHOCTU TPyAa NPy Nonmneax
Ha co3faHne paBHOMEPHOCTM YBMAXHEHUs Ha y4acTke

93. OpoLlueHue ato
€CTeCTBEHHOE yBIaXXHEHNE NOYB
WCKYCCTBEHHOE YBaXXHEHWE MOYB
BHECEHWE B NOYBY MUHEparbHbIX yA00peHui

94. OpoLlLeHre NpUMeHsieTcs TaMm, rae

yBNna)XxHeHne No4Bbl aTMOC(beprIMI/I OocagkaMun HegoCTaTo4vyHO
yBlnaXHeHune no4sbl aTmoccbeprule ocagkamu B U3bbITke
B No4Be CyLleCTByeT HeJOCTaTOK NUTaTesibHbIX BELWECTB

95. HeobxoavMbli BOOHBIN PeXMM NOYBbl CO34AETCA U perynmpyeTcs

KOMMNMeKCoOM pasnunyHbix 'TC
KOMMIIEKCOM Pa3fiINYHbIX arpoTEXHUYECKNX COOPYKEHUN
XO3AANCTBEHHOW OEeATENbHOCTLIO

96. Kakue peluarotcsa 3agayun npu opoLleHNUN CTOYHLIMW BOAaMM

BHeCeHue B no4By BMecCTe C BOOOW HeobxoamMmbIx aAns paCTeHMVI nnTaTesnbHbIX BELWWECTB
OTBO/ CTOYHbIX BOA C npeanpunAaTuna
CHMXeHne 3aTpaT Ha O4YUCTKY CTOYHbIX BOL

97. OpolleHne CTOYHbIMU BOAaMUN Ha3biBaloT
MenMopaTUBHbLIM
yaobputeneHbIM
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ryouTenbHbIM

98. YTo BXOAUT B COCTAB OPOCUTENBHON CUCTEMBI
BOOOXPaHuUnmLLA, BoOo3abopbl, pbiGo3aLlMTHLIE YCTPOWCTBA, OTCTOMHUKA, HACOCHbIE CTaHLUM
opocuTenbHble BOAOCOOPHO-COPOCHBIE 1 ApeHa)XHbIe CeTU, HaropHble KaHarnbl, COOPY)XeHUS Ha CeTu
YCTpOWiCTBa, CpPeACcTBa YrNpaBneHns U aBTOMaTM3aLun KOHTPOMNSA 3a MenMopaTUBHLIM COCTOSIHUEM 3e-
Menb, NOMMBHbLIE W AOXAeBaribHble MaLLWHbI
0ObEeKThl 3NEKTPOCHABXeHNs 1 CBA3W, MPOTUBOSPO3UOHHBIE COOPYXKEHUS, MPOU3BOACTBEHHLIE U XUIble
3naHus, goporu, 4amosl

99. OpocuTenbHbIE CETN COCTOAT U3
KaHarioB OpOCUTENbHOM, BOOOCOOPHO-COPOCHON N ApPEeHaXHO ceTun
MarmcTpanbHOro kaHara, ero BeTBeW, MEXXO03SIMCTBEHHbIX, XO3SIMCTBEHHbIX W BHYTPUXO3SNCTBEHHbIX
pacnpegenuTenen pasnMyHbiX NOPSAKOB, BPEMEHHbLIX OpOCUTENEN N BbIBOAHLIX 60po3a
BOOOXPaHUNMLLA, HACOCHbIX CTaHLMIA, OTCTOMHUKOB, A0XAEBasbHbIX MaLUUH

100. MarucTtpanbHbI KaHan n ero BETBU CriyxaT angd
cbopa 1 oTBoAA N3OLITOYHLIX BOA
cbpoca BOAbl U3 OPOCUTENBHBIX KaHaMNoB
TPaHCMOPTUPOBKM BOAbI OT MCTOYHMKA OPOLUEHUS K MEXXO3ANCTBEHHOW OPOCUTENBHOW CeTU, U3 KOTOPOWN
BOAa NOCTynaeT B KaHanbl, 06CnyxXuBaoLwue oTaeNbHbIE X03AACTBa

101. Kak ocywiecTBnseTcsa rugpoMmenuopainms
NyTEM 3anyXeHusl, cneynanbHOM BCNaLLKW, KPOTOBaHMS
NyTEM U3MEHEHNS XMMUYECKOro COCTaBa NnoYBbl
NyTéM CTPOMTENBLCTBA NIOTUH, LLUM30B, KAHANOB, OrpaauTENbHbLIX Banos

102. Pexum opoLlleHus
0b6bem BoApl, pacxogyeMblii CEMNbCKOXO3ANCTBEHHbLIM NONEM
nofaya BoAbl Ha NoOJis U NEPEBOA ee B MOYBEHHYIO BRary
KOpPEHHOEe yrnyylleHne 6naronpuaTHbIX KIMMaTUYeCcKnX yCroBun
KOMMIEKC MMAPOTEXHUYECKNX U XUMUYECKNX MEPONPUSATUI
cuctema pasmeLleHus U YepeaoBaHus pacTeHun
CYMMapHbIN pacxof Ha TpaHcnupauuo pacTeHnemM 1 pynbTpaumio ¢ nond

103. EauvHunua naMepeHnsa opocuTesribHOM HOPMbI
1000 «kr/ra
10m*/c
1 m3ra
100 u/ra
1000 1/ra
100 mm/ra

LWKANA N KPUTEPUMN OLLIEHUBAHUA
omeemos Ha mecrmoebie 80PoCh!

- «3aYmeHO» ebicmassissiemcsi obyqarou,emMycs, ecrnu rnosydeHo b6onee 60% npasusibHbIX 0M8emos.
- «He 3a4YmeHo» - 8bicmasrisiemcsi obyyarowemMycs, ecsiu nosy4eHo meHee 60% npasusibHbIX 0M8eMmMos.
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10. NMpomexyToyHasa (cemecTpoBas) aTrecTauus No Kypcy

10.1. HopmamueHas 6a3a npoeedeHusi
npoMexXymoyHolU ammecmayuu oby4aroujuxcsi o pesyjibmamam usy4yeHust QUCYUMIIUHBI:

1) pencreyowee «lMonoxeHne o TEKYLLEM KOHTPOJIE YCNEBAEMOCTU, NPOMEXYTOYHOW aTTecTalum obydato-
LUMXCS Mo NporpamMmam Bbicliero obpasoBaHusi (bakanaespuaT, cneumManuTeT, MarucTpartypa) u cpegHero
npodeccnoHansHoro obpasoanusa B Prb0OY BO Omckuin FTAY »

10.2. OcHO8HbIe xapakmepucmuKu
npomMmexxymo4Hol ammecmayuu oby4yaroujuxcsi o umoaam usy4eHuss QUCUUNIUHbI

YCTaHOBMEHUE YPOBHS JOCTUXKEHUS KaxabIM obyyaroLwmmcs Lenem un
3agady oby4eHusa No JaHHOW ANCUUMNIIMHE, N3MNOXEHHbIM B M.2.2 Ha-
CTOsILLEeN NporpaMmbl

Llenb npomexyTo4yHoMn aTTecTa-
umm -

dopmMa NpoMexyTo4YHOM aTTecTa-
LMK -

3a4éT

MecTo npouenypbl nony4eHus

3a4éTa B rpacduke yHEGHOro NPo- npouenypa nposoauTtca B pamkax BAPO, Ha nocnegHen Hegene

cemecTpa
uecca

1) obyyaromincs BeINONHMI BCe BUAbI y4ebHOM paboThl (Bknovas
OcCHoOBHbIe YyCIOBUS NONY4YeHUA CaMOCTOATENbHYIO) N OT4MTancsa o6 nx BbINOMHEHUN B CPOKK, yCTa-
obyyarowmmca 3ayéra: HOBJIEHHbIE rpadmkom y4ebHoro npouecca no ANCUNNIVHE;

2) I'IpOUJéJ'I 3aKINK4YnTESIbHOE TECTUPOBAHUNE;

Mpouenypa nony4yeHus 3avéTa -

MeTopaunyeckue matepuansl, on- MpeacTtasneHbl B PoHAe OLEHOYHbIX CPEACTB Mo AaHHOW yyebHown
peaensiowme npoueaypbl oueHn- | aucumnnmHe (cM. — Mpunoxexue 9)
BaHUsl 3HAaHUW, YMEHUMN, HAaBbIKOB:

10.3. 3akmo4umernbHoe mecmupogaHue 1o umoaam usy4eHusi OUCYUNIIUHbI
Mo wutoram wusydyeHuss AMCLMMNUHBI, obyyalolmecs NPOXOAST 3akNiounTeNbHOe TecTMpOoBaHUe.
TectupoBaHue aBnseTcss OOPMON KOHTPOMSs, HanpaerneHHOMW Ha NPOBEPKY BriafieHMs TepMUHONOrnye-
CKUM annapaTtoM, COBPEMEHHbLIMU MHPOPMALIMOHHBIMN TEXHOMOTMAMW U KOHKPETHBIMU 3HaHMAMU B 06-
nactn dpyHaameHTanbHbIX U NPUKNaaHbIX AUCLMUNIUH.

10.3.1 MMod2zomoeka K 3aKksiro4umesibHOMy mecmupoeaHUuro Mo umoaam usy4eHusi QUCUUMNIIUHbI

TecTpoBaHMe OCYLLECTBMSAETCA Mo BCeM TeMaMm U pasgenam OUCLMUMNUHBLI, BKNOYas TeMbl, BbIHOCUMbIE
Ha camocTosiITeNbHOE U3ydYeHue.

Mpouedypa TECTUPOBaHUS OrpaHuWYeHa BO BpeMeHM U npeanonaraeT MakcuMmanbHoe cocpeno-
ToYeHMe oGyyaloLerocs Ha BbINOSIHEHUM TECTa, COAEepKaLLero HeCKOMbKO TECTOBbLIX 3adaHui.

TecTupoBaHue nNpoBoAUTCS B NUCbMEHHOW hopme (Ha BymaxkHoM Hocutene). TecT BkrovaeT B
cebsa 30 BonpocoB. Bpemsi, oTBOAMMOE Ha BbINONHeHWe Tecta - 30 MUHYT. B Kaxabli BapuaHT TecTa
BKITIOYAIOTCA BOMPOCHI B CrefylolleM COOTHOLEHUW: 3akpbiTble (OOMHOYHLI BblIGOp) — 25-30%,
3aKpbITble (MHOXECTBEHHbIN BblIOOp) — 25-30%, oTKpbIThle — 25-30%, Ha ynopsifioyYeHne U COOTBETCTBUE
—5-10%

Ha TectnpoBaHue BbiHOCKMTCSA MO 10 BOMPOCOB M3 KaXA40ro pasgena AMCUMNInHGL.
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O6paszey,

BnaHk TecTta
depepanbHoOe rocygapcTBeHHOE GlomKkeTHOEe 0bpa3oBaTENbHOE YUpeXaeHMe BbiCLLEro 06pasoBaHus

«OMCKuIA rocyaapCTBEHHbIN arpapHbin yHuBepcuteT umenm MNM.A. CtoneinuHa»

TecTupoBaHue NO UToraMm oCBOEHUA AUCUMNINHbI «f'mapaBnuka»
Ansa obyyarowmxca HanpaBneHusi nogrotoBku 35.03.06 ArponHxeHepus
(017 [e] rpynna
OaTta

YBaxaeMble obyvaroLimecs!
Mpexge 4YeM MPUCTYNUTbL K BLIMNOMHEHWIO 3adaHUin BHUMAaTENbHO O03HAaKOMbTECb C

WHCTPYKUUNEN:

1. OTBe4vas Ha BONpOC C BbIOOPOM MpaBUITbHOIO OTBETAa, NPaBUIIbHbIV, HA Ball B3N,
oTBeT (OTBEThI) 0OBEaUTE B KPYXKOK.

2. B 3agaHunsx oTKpbITOM hOpMbl BIULLNTE OTBET B NPOMYCK.

3. B 3agaHusix Ha cooTBeTCTBME 3anonHUTE Tabnuuy.

4, B 3apaHusix Ha NpaBunbHYHO NOCReAoBaTENbHOCTb BNMLWINTE MOPSLAKOBLIN HOMEP B
KBagpar.

4. Bpewms Ha BbinonHeHune tecta — 30 MUHYT

5. 3a kaxgblh BepHbIi oTBeT Bbl nonyyaeTe 1 6ann, 3a HeBepHbii — 0 Gannos.

MakcmumanbHoe Konnm4ecTBo nony4deHHbIX 6annos 30.
YKenaem ygaun!

BapuaHT Ne 1

1. CKOpOCTb MCTEYEHUS XIUAKOCTU M3-MOA 3aTBOPA B FOPU3OHTASILHOM JTOTKE OnpeaensieTcs
V = p*® '\/29({0 —h, _
chgo-\/ZQ({O —h, _
Vc-:¢'\/29({o +h, _
V =2¢p- /20, —h, _

2. Pacxopf XugKocTu npu UCTeY4eHUn Yepes oTBepcTme paBeH
Q=4 w,-+/2gH
Q=4 @ -/[2gH
Q=0 @ -~/2uH
Q=g-,-/2gH

3. KoathduumneHT ckopocTn Manoro oTBEPCTUS PaBEH ...
0,82
0,97
0,62
1,0

4. KoahpumumeHT cxxaTusa BHELIHEro Kpyrino LUMNMHAPUYECKOro Hacaka paBeH ...
0,82
0,9
0,62
1,0

5. KoathpumumeHT cxaTmsa Manoro oTBepCcTUs paBeH ...
0,82
0,64
0,62
1,0

6. MoLwHocTb, noTpebnsiemasi HacCOCOM, Ha3blBaeTCsH
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NOMNe3HOn MOLLHOCTbIO
NOTEPAHHON MOLLHOCTbIO
MOLLLHOCTbIO Hacoca
nepegaHHON MOLLHOCTbIO

7. TlonesHast MOLLHOCTb Hacoca onpeaensieTcs BolpaxeHeM (y- YAernbHbIN BEC Xuakomn cpeabl; Q-

obbemHasa nogaya; H- Hanop Hacoca)
vyHQ
HQy
Hy /Q
Qy/H

8. MolHoCcTb Hacoca onpeaensieTcs BbipaxeHueM (Y- yaenbHblii Bec )uakoi cpeapl; Q- o6bemHas

nogava; H-Hanop Hacoca; n-KIpg Hacoca)
YQHn
yQH/ n
ynH/ Q

ynQ/ H

9. Hacoc, B KOTOPOM XWNOKOCTb nepemMellaeTcd noa OencrTemem Ll,eHTpO6e)KHbIX cun, Ha3blBaeTCAd

rlonacTHOM LeHTPobexXHbI Hacoc
NnonacTHOM 0CeBOW Hacoc

MOPLUHEBOM HACOC LLeHTPOBEXHOro AeNCTBUSA
anddepeHumnanbHbIn LeHTPOBEXHbIV HacoC

10. O6bemHbIn K[ Hacoca oTpaxaeT noTepy MOLLHOCTU, CBA3aHHbIE

C BHYTPEHHUMM NepeTeyKkaMm XMOKOCTM BHYTPU Hacoca Yepes 3a30pbl NOABUKHbBIX 3NIEMEHTOB

C BO3HWKHOBEHMEM CUTTbl TPEHUS MeXay NOoABUKHBIMU 3/1eMeHTaMK Hacoca

¢ Aecopmaumeit NnoToka paboyer XUAKOCTU B HACOCe U C TPEHUEM XXUOKOCTM O CTEHKM ruapoarn-
napaTta

C HEeMNOCTOSIHHLIM PacxoA0oM XUAKOCTU B HarHeTaTenbHOM TpyGonposoae

11. MexaHudeckun KN4 Hacoca oTpaxaeT noTepu MOLLHOCTU, CBA3aHHbIE

C BHYTPEHHUMU nepeTeyHKkaMmn XXMOKOCTU BHYTPU HacocCa Yepes 3a30pbl NOABUXKHbIX 3J1IEMEHTOB

C BO3HMKHOBEHMEM CUIbl TPEHUA MeXay NoaABMWXHbIMU 311eMeHTaMK Hacoca

¢ gedhopmaumen Nnotoka paboyer XngKocTu B HACOCe U C TPEHUEM XUOKOCTU O CTEHKM rapoan-
naparta

C HEMOCTOSIHHBIM PacXOA0M XUAKOCTU B HarHeTaTensHom Tpybonposoae

12. Hacoc, B KOTOPOM XNOKOCTb nepemeLllaeTca noa OencTBmem LI,eHTpO6e)KHbIX cun, Ha3blBaeTCAd

fionacTHOM LeHTPobeXHbI Hacoc
fionacTHOM OCeBOW Hacoc

MOPLUHEBOM HACOC LIEHTPOBEXHOro AENCTBUS
anddepeHumnanbHbIn LEHTPOBEXHBIN HAacoc

13. TlNoplHeBble HAcCOCkI MO TUMY BbITECHUTESNEN KnaccuduumnpyroT Ha
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NAyHXepHble, NopLIHEBbIe U AnadparMmeHHble
MAyHXepHble, MeMOpaHHbIE U NOPLUHEBbIE
MOpPLUHEBbIE, KyNayKkoBble 1 anadparmeHHbie
AvadparMeHHble, NMONacTHbIE U MITYHXepPHble

14. Ha pucyHke n3obpaxeH NopLIHEBON HACOC MPOCTOro AEUCTBUS. YKaXuTte HenpasurnbHoe 0003Have-
HWe ero aNemMeHTOB.

PN
//

I
]

TR
f.,
]

|

1 - umnuHap, 3 - WToK; 5 - BcackiBatowmin Tpybonposos,
2 - nopLUeHb, 4 - pacxoAHbIvi pe3epByap, 6 - HarHeTaTenbHbIN KNanaH
7 - paboyas kamepa, 9 - HanopHbIN Tpydonposoa, 1 - LMAMHAP

2 - nopueHb, 1 - umnuHgp, 7 -pabo4yasn kamepa

15. O6bemHbI KM Hacoca - 3To

OTHOLLEHME ero AeNCTBUTENbHON NoAayYun K TeopeTU4eckom

OTHOLLIEHME ero TeopeTU4ecKon nogayu K 4encTBUTensHon

pa3HOCTb ero TeopeTU4eckon n 4eNcTBUTENBHON nogaym

OTHOLLIEHME CYMMbI €0 TEOPETUYECKON U OENCTBUTENBHON Nodaym K YactoTe o60poToB

16. B nopHeBOM Hacoce NpoCTOro AeUCTBUSA OOHOMY 060OPOTY ABUraTtens COOTBETCTBYET

YeTblpe Xoaa NopLiHA
OAWH XOo4 NopLUHA

ABa Xxoaa nopLHA
nonoBvHa xoda nopLuHA

17. HenonHoTa 3anonHeHnsa paboyeli Kamepbl NOPLIHEBbLIX HACOCOB

YyMEHbLUAET HEPaBHOMEPHOCTb Noaauu

YCTPaHSAET YyTeUKU XKUAKOCTU U3 paboyen kamepbl
CHWXaeT AeiCTBUTENbHYI0 nodady Hacoca
YCTpaHseT HECBOEBPEMEHHOCTb 3aKPbITUS KanaHoB

18. B nopLuHeBOM Hacoce ABONHOIO AEWUCTBMS OAHOMY XOAY NOPLUHSA COOTBETCTBYET

TOJbKO npouecc BCaCbiBaHUA

npouecc BcacbiBaHNA N HarHeTaHnA

npouecc BcacbiBaHUA nnn HarHetTaHna

npouecc BcacbiBaHusA, HarHetTaHM4 1 CHoBa BCaCbiBaHUA
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19. B nopLHeBOM Hacoce NpOoCTOro 4eNCTBUA OOHOMY XOA4Y NOPLUHA COOTBETCTBYET

TOJ1bKO Mnpouecc BcaCbiBaHUA

TOJ1bKO npouecc HarHeTaHua

npouecc BCcacbiBaHUA nnn HarHetTaHnAa

HW O4MH NMpoLuecC He BbIMNMOJTHAETCA NMOJIHOCTbHO

20. Bxoa v BbIxog AMHaMM4eckoro Hacoca

NOCTOAHHO coobLalTCs
nonepemMeHHo coobLualTcs
oTAaesieHbl KnanaHamu
OTAENEeHbl 3aBWKKON

21. Bxoa v BbIXOA... Hacoca NoCTOAHHO CoobLLalTCS.

LEeHTpobeXxHoro
ONHaMNYeCcKoro
akcmarnbHO-NOPLLIHEBOrO
NyHXepHOro

22. B o6bemMHOM Hacoce paboyas kamepa ... 00bem

M3MEHAET NpUn BKINHOYEHUN
N3MEeHAET nepnoanyeckmn
N3MEHAET NpPpUn BbIKIMDYEHNN
HE NU3MeHAEeT

23. LleHTpoGexHblil HacoC OTHOCUTCS K Kraccy

OAVNHaMUYECKUX
POTOPHbIX
06BbEMHbIX
TYPOMHHBIX
24. OTHOWeHne obbema NogaHHOM XMAKOW cpedbl KO BpEMEHW Ha3bliBaeTcs

KO3 PULMEHTOM UCMOSb30BaHUSA
obbeMHol nogayen

nonesHbIM pacxogom

pabo4nm pacxogom

25. Hanop pa6oTatollero Hacoca onpegensieTca no goopmMyre (pM 1 pB -NokasaHuWs COOTBETCTBEHHO Ma-
HOMeTpa 1 BakyyMMeTpa; Y- yaAerbHbI BEC XWOKOW cpeabl, NepekayMBaeMoi HacocoMm)

(pm +pB) Y
(pm-pB )Y
(pm +pB) ly

(pm-pB) Iy

26. Pewas Bonpoc o0 BbiIbope Hacoca, HeobxoanMbI Hanop onpeaensT no gopmyne (h- cratuyeckni
Hanop; hw- cymma noTepb Hanopa B TpybonpoBoaax)

h / hw
hw / h

h- hw
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h+ hw
27. KINM Hacoca onpeaensietcs BbipaxeHnem ( Nm n N- COOTBETCTBEHHO MoOne3Has MOLHOCTb M MOLL-
HOCTb Hacoca)
Nn—N

N + Nn
N /Nn
Nn/N

28. K Hacocam TpeHusi OTHOCATCS

BMXpEBbIE
LEeHTPOoOEeXHble
nopLUHEeBbIE
LLIeCTEePEHHbIE

29. K 06BbeMHbIM Hacocam OTHOCATCS

BMXPEBbIE
LeHTpobexXHble
norpyxHele
LIEeCTEePEHHbIe

30. LUGCTepeH‘-IaTbIPI HacCOC, yKaXute npasujibHoe 0003Ha4eHne ero afieMeHTOB.

1-maHxeTa, 2 1 3 — BeayLwasa n BegomMas LWecTepHu, 4- ynroTHUTENbHaa MaHxeTta, 5- kopnyc Ha-
coca,

1-kpbiwkKa, 2 n 3 — BegyLlas 1 BegoMas LecTepHn, 4- antoMUHUEBBIN KITMHOBBIM BKNaaplw, 5- kop-
nyc Hacoca

1-kpblWwka, 2 n 3 — BegyLas n BegomMas LectepHu, 4- BTyrKa, 5- kopnyc Hacoca

1- pe3nMHOBOE KOMbLUO MaHXeT, 2 1 3 — Beaylias u BegomMas LectepHu, 4- BTymnKa, 5- antoMuHue-
BbI KIMTMHOBbLIN BKagpbliLl

31. LueCTepeHHble HaCOoCbl C BHYTPEHHUM 3auensieHneM, yKaxmte npasuiibHOe 0003HayeHne ero ane-
MEHTOB
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1- KpbILWKax kopnyca,2- BHYyTPEHHSAS LLECTEPHS, 3- BHELLHASA LecTepHs, 4- cepnoobpasHas nepembly-
Ka
1-BHYTPEHHSAS LWECTEePHS,2- BHELLHAS LWeCTepHs, 3- cepnoobpasHas nepemblyka, 4- Kpbllkax Kopnyca
1 -cepnoobpa3sHas nepemblyka,2- BHYTPEHHSS LECTEPHS, 3-BHELLHASA LWeCTepHs, 4- KpbILKax kopnyca
1- BHELIHAS WeCTepHs ,2- BHYTPEHHSAS WeCcTepHs, 3- cepnoobpasHas nepemMblyka, 4- KpbiLKax Kopny-
ca

LUKANA N KPUTEPUM OLIEHMBAHUA
OTBETOB Ha TECTOBbIE BOMNPOCHI TECTUPOBAHMA MO UTOraM OCBOEHUS ANCLIUNINNHDI

- «3a4meHo» 8bicmasrisdemecs oGy%uou.qemycs, €cC/iu riosiy4eHo bornee 60% ripasusibHbIX 0meemaos.
- «(He 3a4meHOo» - 8biCcmasersisdemcs OGy‘-IaiOLL{eMyCFI, €ec/qiu riojsiy4eHo MmeHee 60% ripasusibHbIX omeermos.

BOoNoO A~ ®ONME

B
N o

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.

25.
26.
27.
28.
29.

10.4 lNepeyYeHb NPUMEPHbIX 80MNPOCO8 K 3a4emy

MpeameT rugpasnuku.

MoHATHE 0 XMAKOCTU (KOHTUMHYYM, peanbHas u ngeanbHas).

Cwunbl, AENCTBYIOLLME B XUOKOCTH.

dusnyeckme ceoncTBa Xugkocten (p,y,BC,u,v,Bw)-

UTo Takoe paboume Xnakoctmu?

lNoHATne o rmgpocTaTn4yeckom AaBreHnn n ero CBOMUCTBax.

OcHoOBHOe ypaBHeHMEe rMapoCcTaTUKK.

3aKoHbI rMapoCTaTUKu.

MoHATME 0 BakyyMHOM, abCOMOTHOM M MAHOMETPUYECKOM OABIEHUSIX.
Mpnbopbl 4ns n3mMepeHnst AaBneHUNn.

Cwuna paBneHus XXMAKOCTM Ha NOCKNe U KPUBOMNUHENHbIE MOBEPXHOCTH.
OcHoBHble onpeaeneHus. JNInHnua Toka, TpyOka Toka, aneMeHTapHas CTpyika, afieMeHTapHbIN
pacxod. Pacxop uenoro notoka.

Pexxumbl OBVXEHUS XXUAKOCTMW.

Uuncno PeiHonbca.

Buapbl OBMXEHMS XKUOKOCTHN.

OnemeHTbl NoTokKa (R, %, o, Q, V).

BbiBOA ypaBHeHNs BepHynnu Ansa aneMeHTapHOW CTPYWKN U Liernoro noToka.
WHTepnpeTaums ypaBHeHne bepHynnu.

XapakTepucTunka naMmmHapHoro pexuma asumxeHus (popmynel Ctokea, MNyasenna, Japcu-
Bevicbaxa).

Xapakrepuctvka TypOyneHTHOro pexvmMa OBUXEHUS.

lMoHATHE O rMagKkux K LepoxoBaThiX MOBEPXHOCTHAX.

[MyTeBble N MECTHbIE COMPOTUBNEHNS, pacyeTHble (hOPMYIbI.

VicTeueHune xunakocTen n3 0TBEPCTUN N Hacadok npu H= const.

McTeueHne xungkocTen npm nepemMeHHoOM Harope, onpegeneHne BpeMeHn onopoXHEHUSA eMKO-
CTW.

MocnegoBaTtenbHoOe ¥ NapannenbHoe coeguHeHue TpybonpoBoaos.

PacueT kopoTkoro TpybonpoBoaa Ha npumepe cudoHa.

Mmapaenuyeckuin yoap B Tpydax. PacyeTHbie chopmyrbi.

M'mapasnuyeckoe mogenupoBaHue.

MpapaBnuyeckne mMallvHbI.
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30. LleHTpobexHble HacochbI.

31. OcHoBHble nokasatenu paboTbl HacocoB (nogadva Q, aasneHue, Hanop H, P, No, Nn, n)

32. Mopobue LueHTPOoBEXHBbIX HACOCOB.

33. dopmynbl NPONOpPLMOHaNbLHOCTEN.

34. PaboTta Hacoca Ha ceTb.

35. MocnepoBaTtenbHasa 1 napannensHasa paboTa HacoCoB.

36. PerynupoBaHue nogaydm Hacoca (apoccenupoBaHue, 6bannac, nsmepeHmem ymcna obopoTos n
obToukon guameTtpa pabodero koneca).

37. Knaccudurkaumsa HacocoB nNo NpUHLMNY AEeNCTBUS.

38. Ob6beMHble HacoChI (Cxema YCTPOMCTBA U NPUHLMN paboThbl LUECTEPEHHBIX HACOCOB, C BHELLHUM

W BHYTPEHHUM 3auenneHnem, NnacTU4YHOro Hacoca O4MHaPHOro U ABONHOTO AENCTBUS, akCuarnb-
HOro MOpPLUHEBOro Hacoca, pagnanbHOro NOPLLUHEBOro Hacoca 1 ap.).
39. Mmpponpueog.

40. CxeMmbl C OTKPbITON U 3aKPbITOW LIMPKYNSALUMEN XUOKOCTH.

41. OnpegeneHune koadduruneHTa NONe3HOro 4eNCcTBUA rMaponpueoaa.

42. M'mopoanHamuyeckue nepegaym.

43. MmopomydTa 1 rugpoTpaHchopmaTopsl.

44. BogonoabeMHble yCTpOWCTBa: ruapoTapaH NeHTOYHbIN, LHYPOBOKW, BOAOCTPYNHAA YyCTaHOBKA,
apnudT.

45. Cxewma, yCTPONCTBO U NpMHLUMN paboTbl BOOOKOMbLIEBOrO Hacoca.

46. Cxema, yCTpOMCTBO U NpuHLMN paboTbl BUXPEBOro Hacoca.

47. UTo Ha3biBalOT CUCTEMOM BOAOCHAGXEHNS 1 KaKOB ee cocTaB B 00Lem cnyvae?

48. UTo Ha3bIBaeTCa CXeMOor BOOOCHAOXeHMA?

49. MepeuncnnTe BUAbI CXeM BOOOCHAOXEHUS U JANTE UM XapaKTEPUCTUKY.

50. Mo Kakum Npu3Hakam KnaccuuuMpyoT CUCTEMbI BOAOCHaOXeHNA?

51. KakoBa ponb BoAbl B XXM3HEAEATENBHOCTU XXMBOTHbBIX U NTUL?

52. M3yuntb cocTaB cuctem BOAOCHAOXKEHUS, MX CXEM B 3aBUCUMOCTW OT TuMa BOAOMCTOYHUKA U
Opyrnx bakTopoB; 03HAKOMUTLCSA € TpeboBaHMAMM K kKayecTBy BoAbl, npeabsasnsiemble CaHlnH;

53. Buabl menvopaunn noys.

54. [MoHATME opocUTENBHBIX MENVopaLni.

55. [MoYBEHHO-TMAPONOrNYECKNE KOHCTaHTBI.

56. KOHCTpyKUMS OpOCUTESNBHON CUCTEMBI.

57. MCTOYHUKM BOAbI A5 OPOLLEHUS.

58. TexHuka nonvea: BUAblI OPOLLEHMS.

59. TexHuka nornvea: NOBEPXHOCTHOE OpOLLEHME.

60. TexHuka nonuea: goxaeBaHue.

LUKANA U KPUTEPUMN OLLEHUBAHUA
OTBETOB Ha BONPOCHLI NPOMEXYTOYHOIro KOHTpOnA

- OLEeHKa «3a4YTEHO» BbICTABNAETCS, ecrnv obyvarowmincst BoINOMHU pacyeTHO-rpaduyeckyto pa-
00Ty, noceTun nNeKUMOHHblE M nabopaTopHble 3aHATUA. Odopmun pacyeTHo-rpadmyeckyto paboTty B
COOTBETCTBMM C MpeabsiBNgeMbiMn TpeboBaHuMaMU. Ha 3aueTe oOTBeYaeT Ha BOMPOChI JIOMMYHO,
rpamoTHO, MOKa3biBaeT 3HaHus Martepuana. [an He meHee 60% npaBuWibHbIX OTBETOB Ha TECTOBbIE
3aaHng No oLeHKe CHOPMUPOBAHHOCTU KOMMNETEHLINNA.

- OLleHKa «He 3a4TeHO» BbICTaBMSAETCS, eCr 00y4aoLNIACS He BbIMOMHUIT pacyeTHO-rpadoU4eckyto
paboTy, He nocellan NekUMoHHble U nabopaTopHble 3aHATUSA. He odopmnn pacyeTHO-rpadnyeckyto pa-
ooty. fan meHee 60% npaBWnbHbIX OTBETOB HA TECTOBbIE 3afaHUs MO OueHKe cOPMUPOBAHHOCTU
KOMMETEeHLUNA.

BbicTaBreHne OLEHKU OCYLUeCTBIsieTCs C y4eTOM OMUcaHusi noKasaTernel, Kputepues U
LWKan oLueHMBaHUA KOMMNeTeHLMA No AUCUUNNNHe, NpeacTaBNeHHbIX B Tabnuye 1.2

11. UHdpopmaunoHHoe n meToguveckoe oGecnedyeHne yueGHOro npouecca no AMCUUNIUHe

B cooTBeTCTBUM C AENCTBYIOLLMMN rOCYAapCTBEHHbIMU TpeboBaHMaAMM ANa peanu3auumn yyebHo-
ro mpouecca no gucumnnuHe obecnedvmBarowen kadeapon paspabaTbiBaeTcs U NOCTOSHHO COBEPLLEH-
cTByeTcsi ydebHo-meToagmyecknn komnnekc (YMKIL), cooTBeTCTBYOLWMIA OAHHOW pabo4yeln nporpamme u
npunaraemblii K Hen. MNpu paspabotke YMK[ kacdbeapa pykoBOACTBYETCS YCTaHOBIEHHBbIMU YHUBEPCUTE-
TOM TpeOOBaHUSAMM K €ro CTPyKType, cogepxaHunto n ocgopmnermo. B coctas YMK[ Bxogat nepeunc-
MNEHHbIE HWXE N OpYrne UCTOYHMKM y4yebHoW 1 yyebHO-MeToamnyeckon mHdopmauum, cpeacTsa Harnsg-
HOCTW.
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OnekTpoHHas Bepcus aktyansHoro YMKI, agantnpoBaHHast Ansa oOy4valoLmnxcsl, BbICTaBNSETCS B

WHpopMaunoHHO-06pa3oBaTENbHOM Cpeae yHuBepcuTeTa.
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NMPUNOXEHUE 1
dopma TUTYNbHOro nucTa

depnepanbHOe rocynapcteeHHoe GloaxeTHOe obpasoBaTenbHOE yupexaeHue Bbicluero obpasoBaHuns

«OMCKMIN rocyaapCTBEHHbIN arpapHbii yHMBepcuteT umenu MNM.A. CtonbinnHa»

dakynbTeT arpoxnMMmnn, NOYBOBEAEHMS,

akonornu, NnpupogoobycTporcTBa 1 BOAONONb30BaHUSA
Kadenpa npuponoobycTpoiicTea,

BOZOMNOMNb30BaHNS U OXpaHbl BOOHbIX PECYPCOB
HanpaeneHne — OlNOI1 35.03.06 ArponHxxeHepusi
Mpodunb «Undposbie cuctemol B AlNMK»

PacueTHo - rpacunyeckast paboTta

no gaucuunnuHe Muapasnuka

Ha Temy:

BeinonHun(a): cT. rpynnbl

ono

Mposepun(a): yy. cmeneHb, GOMKHOCMb

ono

OmMck — r.
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