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1. IlepeyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TanoB ux GopMUpPOBaHNA B
npouecce 0CBOeHUs1 00pa3oBaTebHOM MPOrPaMMbl

Pasnens! DUCHUILIHHEL

HNunexc dopmynupoBka
A PMYIHP I [ 2134715

COCOOHOCTBIO  OPraHU30BBIBATH TEXHUUECKUH KOH-
TPOJIb NIPU MCCIIEJOBAHUY, IPOEKTUPOBAHUH, TPOU3BO/I-
[IK-15 |crBe ™ SKCIulyaTalMM HAa3€MHBIX TPaHCHOPTHO- | + + + + | +
TEXHOJIOTUYECKUX CPEACTB U HUX TEXHOJIOIMYECKOIO
o0opymoBaHus

COCOOHOCTBIO MCMOJIB30BATh MPUKIIAJIHBIC MTPOrPaMMBbI
MPOEKTHO-KOHCTPYKTOPCKUX PAcueTOB Y3JIOB, arpera-
[ICK-5.5 | TOB U cucTeM 00OpyAOBaHUS JJIsi TEXHHYECKOro 00cmy- | + + + + | +
JKUBaHUA, OUArHOCTUPOBAHUA W PCMOHTA HA3CMHBIX
TPAHCHIOPTHO-TEXHOJIOTUIECKUX CPEJICTB

(IMOCOOHOCTRIO pa3pabaThiBaTh C HMCIOJb30BAaHUEM HH-
(opMaIOHHBIX TEXHOJIOTHI KOHCTPYKTOPCKO-
TCXHUYCCKYIO ANOKYMCHTALUIO IJId MPOU3BOACTBA HO-
[ICK-5.6 | BBIX WJIM MOJIEPHU3UPYEMBIX 0OpPa3IOB 00OpyMOBaHMS | + + + + | +
IJIs1 TEXHUYECKOT'O O6CHy)KI/IBaHI/I$I, AUAarHoCTUPOBAHUA
U PEMOHTA HA3eMHBIX TPAHCHOPTHO-TEXHOJIOTUYCCKHX
CpEe/CTB

2. Onucanue mokasareJieil M KpUTepHeB OLEHMBAHUSA KOMIIETEHIUI HA
Pa3IMYHBIX dTanax UX (GopMUPOBaHMS, ONNMCAHME IKAJ OLCHUBAHUSA

2.1 lIkana akageMHYeCKHX OIIEHOK OCBOCHMS AUCIHILINHLI

Bunrr onneHok OneHkn

AxameMuyeckas
OLIEHKA 10
4-x OamnpHOMI
HIKaJie

Hey,Z[OBJIeTBOpI/ITGJIBHO Y,Z[OB.HGTBOpI/ITC.HBHO Xopouro OTJIINYHO




2.2 Tekymuii KOHTPOJIb

Paszen Conepxanue ®dopma _ Ne 3a/:[aHH51v _
Kox [Inanupyemsie — TpeGoBaHuUs B TexHomorus onieHo4Horo | [loporossiii | [ToBbiieHHBIN |  BpicOKui
pe3yNbTaThI e | PA3PE3€ pasnenos (dbopMupoBaHus CpencTBa YpOBEHB yYpOBEHb YPOBEHb
JUCITUTLIAHBI (xoHTpOIS) (ymomin.) (xopor0) (oTIIMYHO)
[IK- | - 3HaTh: METOJBI OIIEHKH pado- 1-5 CdopmupoBaH- Jlexuu, mab6o- | YcrHbIid onpoc, | TecTs u3 Tectsl U3 Tectbl u3
15 TOCTIOCOOHOCTH ~ THUJpaBIUYE- HbIE 3HAHUs | paTOPHBIE pa- TecTupoBaHue | pasnena 3.4 | pazgena 3.4 | pazgena 3.4
CKMX W ITHEBMAaTHYECKUX CH- HEOOXOAUMBI i | OOTHI, CAMOCTO- (HOMEpa (HOMEpa Te- (HOMEpa
CTeM Ha3eMHBIX TPaHCIOPTHO- OCYILECTBIICHUS | sATENbHAs pado- TECTOB: CTOB: TECTOB:
TEXHOJIOTHYECKUX CPEJICTB; MoMCKa Heo0xo- | Ta. 1-85) 1-85) 1-85)
- YMETh: BBIMOTHITH OIEHKY muMoii nHpopma-
paboToCIIoCOOHOCTH THAPAB- AW JJIS PEIICHUS
JUYECKUX U THEBMATHUECKUX npodeccuoHab-
CUCTEM Ha3eMHbIX TPAHCIIOPT- HBIX 3a7a4
HO-TEXHOJIOTHUECKUX CPE/ICTB;
- UMETb HaBBIKU U /WM OIBIT
NeSITeTbHOCTH: POBEIECHUS
OIICHKH  PaboTOCIIOCOOHOCTH
TUAPABINYECKUX U TTHEBMATH-
YECKUX CHCTEM  Ha3eMHBIX
TPaHCHIOPTHO-
TEXHOJIOTHYECKHUX CPEJICTB.
IICK- | - 3HaTh: METOJBI pacyera I'Mji- 1-5 Cdopmuposan- Jlexnuu, mabo- | Ycrueiid onpoc, | TecTsl u3 TecTsl U3 TecTel U3
5.5 paBJIMYECKUX W TMHEBMaTHYe- HbIE 3HaHUS | paTOPHbBIE pa- TecTupoBaHue | pasnena 3.4 | pazgena 3.4 | pazaena 3.4
CKUX CUCTEM HA3EMHBIX HEOOXOIUMBI JIJIsl | OOTBI, CAMOCTO- (HOMEpa (HOMepa Te- (HOMEpa
TPaHCIIOPTHO- ONTUMAJILHOTO aTenbHas pabo- TECTOB: CTOB: TECTOB
TE€XHOJIOTHYECKHUX CPEJICTB; BbIOOpa THJIpON- | Ta. 1-85) 1-85) 1-85)
- yMEeTb: BBINOJHATH pacyeT HEBMOOOOpPYI0-
TUAPABINYECKUX U TTHEBMATH- BaHUs

YECKUX CHCTEM Ha3€MHBIX

TPaHCIIOPTHO-




Paszen Conepxanue ®dopma _ Ne 3a/:[aHH51v _
Kox [Inanupyemsle — TpeGoBaHuUs B TexHomorus onieHoyHoro | [loporossiii | [IoBbiieHHBINM |  BpicOKui
pe3yNbTaThI e | PA3PE3€ pasnenos (dbopMupoBaHUs cpencTsa YpOBEHB yYpOBEHb YPOBEHb
JUCITUTLIAHBI (xoHTpOIS) (ymomin.) (xopor10) (oTIIMYHO)
TEXHOJIOTHYECKHUX CPEJICTB;
- UMETh HaBBIKU WU /WM OIIBIT
NEeSITeIbHOCTH MPOBEICHUS
pacuera TUJIPAaBIUYECKUX U
MTHEBMaTHYECKHUX CHCTEM
HAa3E€MHBIX TPaHCIOPTHO-
TEXHOJIOTUYECKHUX CPEJICTB.
[ICK- | - 3HaTh: MeTonbI OdopMIICHUS 1-5 Cdopmuposan- Jlexunu, nab6o- | Yerusiii onpoc, | Tectol u3 TecTbl u3 Tectol u3
5.6 pe3yapTaToB  pa3pabOTKu U HbIE 3HaHUS | paTOPHBIE pa- TecTupoBaHue | pasnena 3.4 | pazgena 3.4 | pazaena 3.4
pacuera THUIPABIMYECKUX U HEOOX0AUMBI Ui | OOTBI, CAMOCTO- (HOMepa (HOMepa Te- (HOMepa
MTHEBMaTHYECKHUX CHCTEM pa3paboTku aTenabHas pabo- TECTOB: CTOB: TECTOB:
HAa3E€MHBIX TPaHCIOPTHO- NPUHLMINAIBHBIX | Ta. 1-85) 1-85) 1-85)
TEXHOJIOTHYECKHUX CPEJICTB; CXeM THUJpaBIIU-

- yMeThb: 0(OpMIIATH pe3ybTa-
THI pa3pabOTKU U pacueTa TUl-
paBIMYECKMX W THEBMAaTHYe-
CKUX  CHUCTEM  Ha3eMHBIX
TPaHCIOPTHO-
TEXHOJIOTUYECKUX CPEJICTB;

- UMETh HaBBIKU U /WM OIIBIT
NEeSITETIHHOCTH:  BBITIOJIHEHUS
oopmieHns pe3ynbTaToB pas-
paboTKK W pacuera THAPABIHU-
YEeCKHX M MTHEeBMATUYECKUX CHU-
CTeM Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB.

YCCKUX W ITHCB-
MAaTUYCCKHUX IIpU-
BOJOB




2.3 IIpoMexkyTOUHAS aTTECTAIIMS

Neo 3amanus
K TexHomorus ®dopma OLIEHOYHOTO [ToporossIii [ToBbpIICHHBIN .
on [Inanupyembie pe3ybTaThl BeIicokuii ypo-
dbopmupoBaHusa | cpenacTBa (KOHTPOJIS) YpOBEHB YpOBEHB (XOpo-
BEHb (OTIMYHO)
(ynoBi.) 1110)

[K- - 3HaTh: METOABl OIEHKU padorocmo- | Jlekiuu, 1abo- Kypcosas pabora, 3ananus u3 pa3- | 3amaHus U3 pa3- | 3adaHus U3 paz-

15 COOHOCTH THUIIPABIMYECKUX WU ITHEBMA- | paTOpPHBIE pa- SK3aMeEH nemna 3.1 nemna 3.1 nemna 3.1
TUYECKUX CHCTEM Ha3eMHBIX TpaHC- | OOTHI, caMo- (Bompockr: 1-45) | (Bompocsl: 1-45) | (Bompockr: 1-45)
MOPTHO-TEXHOJOTHYECKHUX CPEICTB; CTOSITENIbHAS 3ananus u3 pa3- | 3ajaHud U3 pa3- | 3agaHus U3 pas-
- YMETh: BBINOJIHATH OLEHKY paboTo- pabota nena 3.2 nena 3.2 nena 3.2
CIIOCOOHOCTH THIPABIUYCCKUX U (Bompocsr: 1-15) | (Bompocsr: 1-15) | (Bompockr: 1-15)
IMHEBMATHYECKUX CUCTEM HA3EMHBIX 3ananus u3 pa3- | 3amaHus U3 pa3- | 3adaHus U3 paz-
TPaHCHOPTHO-TEXHOJOTUYECKUX nema 3.3 nema 3.3 nema 3.3
CPEICTB; (Bompockr: 1-27) | (Bompockr: 1-27) | (Bompocsr: 1-27)
- IMETh HaBBIKH U /WM ONBIT ACSITEIb-
HOCTH: TIPOBENEHHUS OLEHKH paboTo-
CIIOCOOHOCTH  TUAPABIMYECKHX U
MMHEBMAaTHYECKUX CHCTEM Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB.

IICK- | - 3HaTh: MeToAbl pacuera ruapaBiaude- | Jlekuuu, nado- KypcoBas pabora, 3aganus U3 pa3- | 3amaHus U3 pa3- | 3aJaHus U3 pas-

5.5 CKMX U TITHEBMAaTHYECKUX CHCTEM | paTOpHBIC pa- JK3aMEH nena 3.1 nena 3.1 nena 3.1
Ha3eMHBIX TPAHCIIOPTHO- | OOTHI, camo- (Bompocsr: 1-45) | (Bompocsr: 1-45) | (Bompockr: 1-45)
TEXHOJIOTUYECKHUX CPEJICTB; CTOATENbHAS 3ananus u3 pa3- | 3amaHus U3 pa3- | 3adaHus U3 paz-
- YMETh: BBHITIOJIHATH PacueT THAPABIU- | paboTa nena 3.2 nena 3.2 nema 3.2

YECKUX M I[MHEBMAaTHYECKUX CHUCTEM
HA3eMHBIX TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB;

- IMETh HaBBIKH U /WM ONBIT ACSITEIb-
HOCTH: TIPOBEJICHUS pacyeTa ruapaBiin-
YeCKUX ¥ MHEBMAaTHYECKHX CHCTEM

(Bompocsr: 1-15)
3agaHus U3 pas-
nena 3.3
(Bompocsr: 1-27)

(Bompocsr: 1-15)
3agaHus U3 pas-
nena 3.3
(Bompocsr: 1-27)

(Bompockr: 1-15)
3agaHus U3 pas-
nena 3.3
(Bompocsr: 1-27)




Ne 3anmanus
TexHonorus dopma OLEHOYHOTO IToporoserit [HoBpIIEHHBIN .
Kon [Inanupyemble pe3ynbTaThl Bricokwit ypo-
dbopmupoBanus | cpeacTBa (KOHTPOJIs) YpOBEHB ypOBEHb (X0po-
BEHb (OTIMYHO)
(ynoBi.) 1110)

HAa3eMHBIX TPaHCIOPTHO-

TEXHOJIOTHYECKUX CPEJICTB.
IICK- | - 3HaTh: MeToabl odopmiieHUus pe3ynb- | Jlekuuu, nado- KypcoBas pabora, 3agaHus U3 paz- | 3amaHus U3 pa3- | 3amaHus U3 pas-
5.6 TaTOB pa3pabdOTKH M pacueTa TUIpPaB- | paTOPHBIE pa- 9K3aMeH nena 3.1 nena 3.1 nena 3.1

JMYECKUX M IMHEBMATUYECKUX CHCTEM
Ha3eMHBIX TPaHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJCTB;

- yMeThb: OpOpPMIISATH PE3yNbTaThl pas-
paboOTKU U pacueTa THAPABIUYECKUX U

IIHEBMATHUYCECKUX CHUCTEM HAa3€MHBIX
TPAHCIOPTHO-TEXHOJIOTUIECKUX
CPEICTB;

- UMETh HaBBIKM U /MU ONBIT JIEATElb-
HOCTH: BBITIOJIHEHHUSI O(GOpPMIICHUS pe-
3yJIbTAaTOB pa3pabOTKH M pacueTa I'Mj-
pPaBIMYECKUX U IHEBMATUYECKUX CH-
CTEM Ha3EMHBIX TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEICTB.

0OTHI, CaMO-
CTOsATCIIbHAsA
pabota

(Bompocsr: 1-45)
3ajanus u3 pas-
nema 3.2
(Bompocsr: 1-15)
3agaHus U3 pas-
nena 3.3
(Bompocsr: 1-27)

(Bompocsr: 1-45)
3amanus u3 paz-
nema 3.2
(Bompocsr: 1-15)
3agaHus U3 pas-
nena 3.3
(Bompockr: 1-27)

(Bompockr: 1-45)
3amanus u3 paz-
nema 3.2
(Bompocsr: 1-15)
3agaHus U3 pas-
nema 3.3
(Bompockr: 1-27)




2.4 Kputepuu OLleHKH 3K3aMeEHA

OueHka 3K3aMeHaTopa, Kpurepuu
YPOBEHb
«OTIAUYHO», BBICOKHM | OOyUaromuiicsi TOKa3aJl MPOYHbIC 3HAHUS OCHOBHBIX IOJIOKEHUH
YPOBCHB y‘l€6HOI>'I AUCHUIIIIMHBI, YMCHUC CAMOCTOSATCIIBHO PCIIATh KOHKPCTHLBIC
MPAKTUYECKHE 3a]]a4l MOBBIIIEHHOH CI0XHOCTH, CBOOOIHO HCIIONb30-
BaTh CIIPABOYHYIO JINTEPATYPY, J1€IaTh 000CHOBAHHBIEC BBIBOIBI
«XopoIoy, moBbileH- | OOyyalomuics MoKa3al MPOYHbIE 3HAHUS OCHOBHBIX TIOJIOKEHUI

HBII YPOBEHb

y4eOHOHN TUCHMIUIMHBI, YMEHHE CaMOCTOSTEIIHO PellaTh KOHKPETHBIE
MpaKTUYECKHEe 3a7auu, IPeyCMOTPEHHbIE paboueil mporpaMMoil, opu-
€HTUPOBATbCSl B PEKOMEH/IOBAHHOM CIPABOYHOW JINTEpAType, yMEeT
IIPABUJIbHO OLICHUTH MOJYYEHHBIE PE3YJIbTATHI.

«yIOBJIETBOPUTEILHO,
MIOPOTOBBIA YPOBEHD

OOyuaromuiics MOKa3ana 3HaHHUE OCHOBHBIX IMOJIOKCHUN y4eOHOU amc-
LUTJIMHBI, YMEHHUE MOJYYUTh C IOMOIIBIO MIPENOIaBATENs NPABUIBHOE
pelieHue KOHKPETHOM MPaKTUYECKOM 3a/layd U3 4ucia IpeaycMoT-
peHHBIX pabodeil mMmporpamMMmol, 3HAKOMCTBO C PEKOMEHJIOBAHHOU
CIIPAaBOYHOM

«HEYJIOBJICTBOPUTEITb-
HOY,

IIpu otBere oOydaromierocs BBISIBUJINCH CYLIECTBEHHbIE IPOOENbI B
3HAHUSX OCHOBHBIX IOJIOKEHUH Y4eOHOH NUCIUIUIMHBI, HEYMEHHUE C
ITOMOUIBIO MPENOJABaTENsl MOJYUYUTh NMPABUIBHOE PEUICHUE KOHKPET-
HOW NMPaKTHUYECKOW 3a/1a4M U3 YMCIIA MPETyCMOTPEHHBIX paboueit mpo-
rpaMMON Y4eOHOW TUCITUTIIMHBI

2.5 Kputepum oueHKH KypcoOBOH padoThbI

OrneHka ’K3amMeHaTopa, Kpurepun
YPOBEHb
«OTIIMYHO», BBICOKHUH | OOyJaromuiicss MOKa3aja NpPOYHbIE 3HAHHUS OCHOBHBIX TIOJOXEHUH
YPOBEHBb y4eOHOHN TUCLMIUIMHBI, YMEHHE CaMOCTOSATENIBHO PellaTh KOHKPETHBIE
MPAaKTUYECKHE 33/1a4H TIOBBIIICHHON CI0XKHOCTH, CBOOOIHO HCIIOJIB30-
BaTh CIIPABOYHYIO JINTEPATYPY, J1€J1aTh 0OOCHOBAHHBIE BBIBOIBI
«XOpouIo», NoBbIIEeH- | OOyJaromuiicss MOKa3aa MNPOYHbIE 3HAHHMS OCHOBHBIX IIOJO0XEHUH

HBII YPOBEHb

y4eOHOH TUCHMIUIMHBI, YMEHHE CaMOCTOSTEIIBHO PeliaTh KOHKPETHBIE
MpaKTUYECKHe 3a7auu, IpeyCMOTPEHHbIe paboueil mporpaMMoii, opu-
E€HTUPOBATbCSl B PEKOMEH/IOBAHHOM CIPABOYHOW JINTEpAType, yMEeT
IIPAaBUJIbHO OLICHUTH IOJYYEHHBIE PE3YJIbTATHI.

«yIOBJIETBOPUTEIHLHO,
MIOPOTOBBIA YPOBEHD

OOyuaromuiics MOKa3ana 3HaHNE OCHOBHBIX IMOJIOKCHUN y4eOHOU amc-
LUIJIMHBI, YMEHHUE MOJYYUTh C IOMOIIBIO MIPENOIaBaATENs IPABUIBHOE
pelieHue KOHKPETHOM MPaKkTUYECKOM 3a/layd U3 4ucjiaa MpeaycMoT-
peHHBIX pabodeil mMmporpamMmol, 3HAKOMCTBO C PEKOMEHJIOBAHHOU
CIIPAaBOYHOM

«HEYJIOBJICTBOPUTEITb-
HOY,

IIpu otBere oOydaromierocs BBISIBUJINCH CYLIECTBEHHbIE IPOOENbI B
3HAHUSX OCHOBHBIX IOJIOKEHUH Y4eOHOH NUCIUIUIMHBI, HEYMEHHUE C
ITOMOUIBIO NPENOJaBaTENsl MOJYUYUTh NMPABUIBHOE PEUICHHE KOHKPET-
HOW MPaKTHYECKOW 3a/1a4M U3 YKCIIA MPETyCMOTPEHHBIX paboyueit mpo-
rpaMMON Y4eOHOW TUCITUTIIMHBI




2.6 Kputepum oieHKHM yCTHOIO OIpoca

Onenka Kpurepun
BBICTaBIIAETCSl 00yUarOIIEMYCsl, €CJIM OH YETKO BBIPAXKAET CBOIO TOUY
«OTJINYHOY 3peHusl 10 paccMaTpUBaeMbIM BOIIPOCaM, IPHUBOJS COOTBETCTBYIO-
1I1€ TPUMEPBI
BBICTaBJIIETCSl 00y4aIOIIEMYCsl, €CJIM OH JIONYCKAaeT OTAEIbHbIC IO-
«XOpOLLO» YHAIOMEMYCH, Aomy A

T'PCHIHOCTHU B OTBCTC

«YZOBJIETBOPUTEIILHO»

BBICTABJISIETCA OOyJaronieMycsi, €C’Id OH OOHapy>KUBAaeT MPOOEIbI B
3HAHUSX OCHOBHOT'O y4eOHO-IPOrPaMMHOI0 MaTepuaa

«HEYOOBJCTBOPUTECIBHO

BBICTABJISIETCSl 00ydYalomeMycsi, €clii OH OOHapy)KHWBAeT CyIIe-
CTBEHHBIE MPOOENbl B 3HAHUSIX OCHOBHBIX TOJIOKEHUN ydueOHOU
JUCUUIIMHBI, HEYMEHHE C TMOMOIIbIO IpenojaBaTess MOJYyYUTh
MPaBUIILHOE PEIICHHE KOHKPETHOW MPAKTUYECKON 3a/1aun U3 YHCia
MPEYCMOTPEHHBIX paboyveil mporpaMmMoil yaeOHON AUCITUTUIHHBI

2.7 Kpurepum o1ileHKHM TECTOB

Crynenu ypoBHel | OTIIMUUTENBHBIE PU3HAKH [Tokaszarens omeHku cdop-
OCBOEHUS KOMIIETEH- MUPOBAHHOI KOMIIETEHLIUU
87071
Bhicouii OO6yuaromuiicst aHanu3upyer, oleHuBaet, | He menee 90 % OamioB 3a
MPOTHO3HUPYET, KOHCTPYHPYET. 3a/laHus TECTa.
OOyuarommiicst BBISBISET B3auMocBsi3u, | He menee 75 % OamnoB 3a
) (S KJIACCU(PUIUPYET, YHOPSAOUYMBACT, HWH- | 3aJaHUs TECTa.
TEPIPETUPYET, MPUMEHSET Ha MPAKTHKE
MPONJEHHBIA MaTepHall.
Toporosbiii OOyuarommiicst Bocrpou3BoauT Tepmu- | He menee 55 % OamnoB 3a
Hbl, OCHOBHBIE MTOHSTHSI. 3aJJaHus TecTa.
Kommerenmusa ne Menee 55 % Oamios 3a 3a-
chopMupoBaHa JIaHUS TeCTa.

2.8 Jlomyck k caaue 3K3aMeHa

1. BeimonHeHue 1abopatopHbIX padoT.
2. AKTHBHOE y4acTue B paboTe Ha 3aHATHUSX.

3. TunoBbie KOHTPOJIbHbIE 33/IaHUS WIH WHbIe MaTePUAJIbI, He0OX0AHU-
Mble ISl OUCHKU 3HAHUM, YMEHHH, HABBIKOB M (MJIM) ONbITA [eATEeJIbHOCTH,
XapaKTepu3yIIHUX ITanbl (opMHUPOBAHUA KOMIIETEHUMH B IpoLecce 0CBoe-
HHSI 00pa30BaTeJIbHON MPOTrPaMMbI

3.1 Bompocel K 3

. O01me cBoiicTBa

O 00 1N DN B W —

JICHUS U TIapaMeTpBbl.
10. I'maponpoccenmu.
11. T'uppoxnanaHsl.

K3aMeHy

. O6beMHbIe TUIpaBINYecKre MauHbl. OCHOBHBIE CBEJIEHUS 00 00BEMHBIX Hacocax.
. Bo3BpaTHo-miocTynaTenbHble (MOPITHEBLIE) HACOCHI.

U KJaccu(UKaIus pOTOPHBIX HACOCOB.

. lllectepennblie HACOCHI.

. IlmacTnHYaTHIC HACOCHI.

. POTOpHO-TIOPIIHEBBIE HACOCHI.

. O0BbeMHBIe TUIpaBINYECKUE ABUTATENH. [ UApOIUIUHAPEL. [ HAPOMOTOPHI.

. I'mapoakkymyssTopsl.

. DNIEMEHTHI yIpaBIeHUs THAPABINYECKUMHU NpuBogaMu. OCHOBHbBIE TEPMUHBI, OIIPEE-




12.
13.
14.

HCHUSI.

15.
16.
17.

9

Hamnpagnstomue ruapopacnpeneauTend.
Hpoccenupyronire rugpopacnpeaeanTeu.
Paboure KUAKOCTH THAPABINYECKUX CUCTEM. | MIPOJIMHUU M DJIEMEHTBI MX COCIHU-

O61mue cBeeHnst 06 00bEMHBIX PETYIUPYEMBIX U HEPETYIUPYEMBIX THAPOIPUBOIAX.
IM'maponpuBoABI C APOCCENBHBIM PErYTUPOBAHUEM.
['unponpuBoabl € APOCCENBHBIM PETYIUPOBAHUEM CKOPOCTU MPH MapajuiebHOM

BKJIFOUEHUU THUAPOIPOCCEIIS.

18.

['uponpuBoObI ¢ IPOCCENBHBIM PETYINPOBAHUEM CKOPOCTH MPU MOCIEI0BATEIEHOM

BKJIFOUEHUU THUAPOIPOCCEIIS.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

['unpornpuBol ¢ 00bEMHBIM PETYIUPOBAHUEM.

Crnepstiire TUIpONIPUBOIBI.

Knaccudukanus quHaMHUYecKux HaCOCOB.

YCTpoicTBO U NPUHIIMIT ACHCTBUS LIEHTPOOEKHBIX HACOCOB.

OcHOBHOE ypaBHEHUE IIEHTPOOEHKHOTO HACOCA.

XapakTepucTUKa IIEHTPOOEKHOT0 Hacoca.

OO61ue cBeieHHsI O TUAPOANHAMUYECKUX Tepeaayax.

YcTpoiicTBO 1 paboumii mporece THAPOMYPTHI.

VYerpoiicTBO 1 pabounii porecc ruapoTpaHchopmaropa.

Br16op npuHIMNHMAIBHON CXEMBI THAPONIPUBOJIA U TIOJO0P €€ 3ITEMEHTOB.
OO61as MeToIMKa pacuera ruponpuBoa.

ITocTpoeHne XxapakTepUCTUKY HACOCHOM YCTAHOBKHU.

Ornpenenenre MOITHOCTH, ITOTPEOHON THAPOIPUBOIOM.

CrtpyKTypa NHEBMATUYECKUX NTPUBOJIOB.

VYpaBHEHHE COCTOSIHUS U 3aKOHOMEPHOCTH JIBH)KCHUS Ta3a.
[TpubnuxeHHBIE pacyeThl TEUCHUS Ta3a B TPYOOIMpPOBOIaX.
[THeBMaTnueckue mammHbl. KomMmpeccopsl.

OxnaxkJieHue raza B KOMIIPeccopax.

Teopernueckass ”HAMKATOPHAs IUarpaMmMa KOMIIPECCOPHOM YCTAHOBKH.
JleiicTBUTENbHAS MHIUKATOPHAS JUarpaMMa KOMIIPECCOPHOM YCTaHOBKH.
[THeBMaTHYEeCKHE UCTIOTHUTEIbHBIEC YCTPOCTBA. [[HEBMOUMIIMHAPHI.
[loBOpOTHBIE MTHEBMOABUTATENN U THEBMOMOTOPBI.

[THeBMaTHYECKHUE IIEMEHTBHI YIPABICHHS U KOHTPOJIS.

DKcIuTyaTanus MHEBMaTHYECKUX cucTeM. TexHuyeckoe obcimyxuBanue. TpeboBaHus

0€30I1aCHOCTH.

43.
44.
45.
46.
47.
48.

Pacuer BHyTpeHHET0 TuameTpa MHEBMOTPYOOIIPOBOJIOB.
Pacyer mHEeBMOIIMIMHIPOB.
Bri6op mHEBMOpacnpeaenuTeneii.
[Iprmepbl MHEBMATUYECKUX CUCTEM.
CrpyKTypa ruiponpuBOAOB.
dusnyeckrue OCHOBBI (PYHKIITMOHUPOBAHHS THApPaBIWYECKHX cucteM. Cuibl, nei-

CTBYIOIIUC B X KUJAKOCTH. I[aBJIeHI/Ie.

49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

OcHoBHEbIe cBoMcTBA XkuAKkocTed. IImoTtHOCTE. CoKMaeMOCTh. BSA3KOCTE.
OcHoBbl TupocTaTHKU. [IpeodpazoBaHue CHITBI, IEPEMEIICHUS U TABICHHSI.
OcHOBBI ruipognHaMuku. Pacxon

VYpaBHeHue bepHyum 11 OTOKa UACATBHON KUAKOCTH.

VYpaBHenue bepHyiin 11 moToka peaibHOM KUAKOCTH.

PexxuMbl Teuenus sxxuakocTu. Yucno PeiHonnaca.

IToTepu sHEpruM B rTHIPABIMYECKUX CUCTEMAX.

Kasuramus.

I'mapoynap.

Pacuet mpocroro Tpy6onpoBoja.
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59. Pacuer notepsb AaBICHUS B TUAPOCUCTEMAX.
60. TeroBOM pacdeT rMAPONPUBOIOB.

IIpakTuyeckue 3aga4u

1. Ha pucynke |1 nmokazaHa NpUHIMIIMAIIbHAS CXeMa THAPONPUBOAA C MUIYHKEPHBIM TUI-
poumnuHApoM /. YnnoTHeHue miyHxepa guamerpom D = 200 MM B 3TOM T'MIPOLMIMHAPE MaH-
»ketHoe. Hacoc 4 pasBuBaet nasnenue px = 5,5 Mlla u nocrosauyro nmogaay Qx = 16 n/mun. Us-
3a HETOJHOTO OTKPBITHA (IPOCCENUPOBaHUs) TUApopacnpeaenuTens 2 najaenue (moreps) aasie-
HUS Maclia B HallOPHOM TUAPOJIMHUY, T.€. B TPYOONpPOBOJIE, COENUHSIONIEM HAcoC 4 ¢ THAPOIIH-
muHapoMm 1, nocturaet Ap = 0,5 MIla. Yreuka macna B rugpoannaparype cocrasisier AQ = 0,3
J/MUH.

2. B o6beMHOM THapONPHUBO/E (pUC. 2) IPUBOIHON Bal pOTOPHOIO Hacoca BPaIaeTcsl OT
KOJICHBaJIa JIBUTaTellsi BHYTPEHHEro cropaHus yepes penykrop. Ilpenenst yncen 060poToB KO-
JIeHBaJa JIBUTATENsl BHYTpeHHEro cropanus ot n; = 1600 mo ny = 4550 o6/mun. IIpu yvacrote
BpaIleHUsl KOJICHBaa JBUTATeNs BHyTpeHHero cropanus n = 3000 m6/mMuH Hacoc pa3BuBaeT Qy
= 9 n/muH. IlpeneOperas yTeukoil Maciia B TUpoarnaparype, onpeieuTb Mpeaebl peryaupoBa-
HUSI CKOPOCTH JIBH>KEHUS NOPIIHS ruapouunubapa 1 guamerpom D = 200 mm. Tlopiiens B ruj-
POLMIIMHAPE YIJIOTHAETCS PE3MHOBBIMU KOJIBLIAMU KPYIJIOTO CEUEHUS.

3. B o6wemHOM rEponpuBoze (puc. 3) Hacoc 3 Mpy BpaIlieHHH CBOETO MPHUBOIHOTO Bajia C 4acTo-
Toit n = 1500 06/mMuH pazBuBaeT nonavy Qx = 0,4 1/c. YrmorHenue nopuss quamerpoM d =40 MM B Uz
porpumHpe 1 MamkeTHOe. YTeuka Macna B rusipocucteMe He npesbimaer AQ = 1,5 cm’/c. C yderom
YTEUKH Macjia B THIPOCHCTEME OTPEIENUTh, C KAKOM Y4acTOTON HEOOXOMMMO BpalliaTh IPUBOIHOMN Bajl
Hacoca JiyIsl COOOITIEHUS TTOPIITHIO THAPOIMIIMHAPA CKOPOCTH U = 7 CM/C TIPH €ro JIBIKEHUH a) BIIPABO, 0)
BJIEBO.

4. T'uppoumyangp 2 (puc. 4) ¢ IByCTOPOHHUM IITOKOM oJMHaKoBoro auamerpa (di=d>)
Ipu JaBlieHUH Macia B pabdodeid monoctd P = 10 MIla u npoTUBOAaBICHNU B CIIMBHOM MOJIOCTH
Prp = 0,1 pa3zBuBaer Tarosoe ycunue F = 20kH. YnnoTrHeHne nmopuiHs v mroka B TUAPOLIMIIMHAPE
mamxetHoe. Hacoc 4 mpu BpamieHHH COOCTBEHHOTO MPUBOJHOIO Bajla € 4acToToil ny = 1500
00/MuH pa3zBuBaet noaady Qu = 8 n/mMuH. OnpenenuTs Npeaeibl peryinpoBaHusi CKOPOCTH JIBU-
YKEHUS MOPLIHS TMAPOLMINHAPA TP U3MEHEHUU CKOPOCTH BpallleHUs IPUBOJIHOIO Bajla Hacoca
4 ot 1000 mo 2000 06/mun. [TpuasaTe Ny = 0,97.

5. Korna B mHeBMOakKyMyisaTope 2 (puc. 5) ras 3aHuMaeT pabounii oobem Vo = 18 mm’,
naBieHue macia B HeM po = 20 MIla. [IpeneOperas yreukoil W mMaJeHHEM JaBJIEHUS Macia B
00BEMHOM THIPONPHUBOAE, ONIPEACTUTh, KAKOE AABJICHUE Py PA3BUBACT HACOC 3 B KOHIIE 3apsIKU
THEBMOAKKYMYJIATOpA 2, €CIIH €0 MaHeBPOBEI 00beM Vy = 3 am°. IIpuHATH TMoKa3aTensb IIo-
auTponsl n = 1,3.

6. B o0bemMHOM ruaponpuBoje (puc. 6) Hacoc 5 pa3BuBaeT AaBieHue px = 6 MIla u mocto-
sHHYIO0 oauy Qu = 24 n/mMuH. YoTHeHue nopiuHs quamerpoM D = 100 MM 1 mToka JuaMeTpom
d = 40 mm B ruapormmHApe 1 mamxeTHoe. [IpeneOperas yreukamu macia B 0OOpaTHOM THI-
pOKIIanasne 2 U ruApopacipeneianTene 4, onpeaeanTb MUHUMAIbHOE U MAKCUMAJIBHOE 3HAYEHUS
MOTEPU MOIIHOCTU H3-3a CJIMBa Macja uepe3 MepesMBHOM T'MIpoKJanaH 6, eciu pacxo] maclia
4yepes TUAPOPOCcCceNh 3 HaCTpauBaeTcs B mpesenax ot 4 qo 20 j1/MuH.

7. B GecrrokoBoi JIeBOM ToiocT TuapomwmHapa 1 (puc. 7) padodee mpaBnenue p = 5 Mlla.
Huamerp runpormmaapa D = 100 mm, muamerp mrroka d = 50 Mm. YIIOTHEHHE MOPIIHS U IITOKA B THIT-
polMHape - MamkeTHoe. [IpoTrBojaBieHne B IITOKOBOW MOJIOCTH THMAPOLMIMHAPA prp = 0,4 Mma.
Hacoc 5 passuBaer nopady Qu = 12 n/mun. [lanenue (moreps) naBiieHUs] B HATOPHOW THAPOIMHUAU Ap
= 0,1 MITIa. Onpenenuts mpu IBKEeHAH TIopIHs Brpaso oormii KITJT o6semMHOro ruaporprBoa, ecimu
U3BECTHBI yTeuKa Macia uepe3 ruzipokianat 4 AQ =2 i/mus u o6umii KI1/I ny = 0,98.

8. B o6vemHOM TuapOniprBOe (prc. 8) mpu nmocTostHHON nmogade Qu = 8 1/mMuH Hacoca 4
TUAPOJIpOCCeNb 3 HACTPOEH TakK, YTO MPHU JBUKEHUU MOPIIHS THAPOIMINHAPA 1 BIpaBo pacxos
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Macja 4yepe3 MpeloXpaHuTenbHbIN Kiamad 5 coctaBiusier Q = 0,51 n/muH. Jluamerp rumpoim-
muaapa D = 80 mm, quametpsl npaBoro mrtoka di = 20 MM u seBoro mroka d2 = 40 mm. [Ipene-
Operasi yredykoi maciia B THAPOUMWIUHAPE | U THApOpaclpenenuTese 2, onpeaeanTb CKOPOCTh
JBU>KEHUS MOPILIHSA BIEBO IPU JAHHOM HACTPOMKE THAPOIPOCCEIIS.

9. B o6wemHOM THApONpHBOIE (pHC. 9) MpuMeHseTcst THAPOMOTOp 1 ¢ pabounm oOBeMoM o =
50 cm>. Tpu majieHuy JaBJIeHHs Maclia B THAPOJIMHUSAX - HaropHoi Aps = 0,1 MITa 1 cMBHOI per = 0,5
MIla u yreuke macna B ruapoarmaparype Qyr = 0,1 J1/MHH BBIXOJJHOM Basl THIPOMOTOpA Pa3BUBAET MOJIE3-
HBI KpyTsmii MoMeHT M = 45 Hwm, yactoty Bparuenus n = 608 06/Mus. Onpenenuts MOIHOCTH N, 110-
TpebisieMyro 00beMHBIM TraponprBoaoM 1 oomii KITJI runporprBona Mo I uapomexannueckmii KT
ruapomoTopa N = 0,9; 00bemubIit KI1JT 1o =0,98; oormii KT/ Hacoca n: = 0,8.

10. B o6semMHoM runponpubojie (puc. 10) ¢ ApoccenbHBIM PETYITHPOBAHHEM CKOPOCTH
BpallleHUs1 BBIXOJHOTO Baja ruapomMoropa 1 Hacoc 3 pa3BUBaeT NOCTOSHHYIO nojady Qu = 32
n/mMuH. PaGounii 06BseM rugpoMoTopa q = 40 cm’. OnpeaenuTh MUHAMAIGHYIO YaCTOTY Bpallle-
HUS BBIXOJHOT'O Bajia THAPOMOTOPA, €CIIU TOTEePs] MOIIHOCTH M3-3a CIIMBA Macja yepe3 TUpOoKia-
naH 4 He JA0/HKHA mpeBbIaTh 16 % mourHocTH, moTpedasemoit Hacocom. Oowemubiin KITJ rua-
pomMoTopa Nes = 0,98, o6mmit KI1/] Hacoca )y 0,8.

11. BpIxomHOM Bal MJIAaCTMHYATOrO MOBOPOTHOTrO Tuzapoasurarens 1 (puc. 11) omHOKpaTHOTO
neiictBus ipu pabouem nasnennu p = 10 MIla pa3BuBaer none3Hsiid KpyTsmuii MomeHT M = 500 Hwm.
[penebperas morepeii SHEPTHUK B HATIOPHOM THAPOIUHUH, ONPEICTUTh TIPH 3aKPHITOM COCTOSIHUM THJI-
pokianana 4, Ha Kakyko 1ojaqy HeoOXOIMMO pacCUuTaTh HAcoC 3, YTOOBI BHIXOAHOW Bajl TOBOPOTHOTO
TUApoaBUraTesisi 1 cMor pa3BUTh YIVIOBYIO CKOPOCTb BPAIIEHHS My = 3,76 pazn/c. Ooumwit KI1J] moBopoT-
HOTO THAPOABUTATENS Noow = 0,94.

12. B o6bemuaOM THApONpHBOE (pric. 12) mopmens ruapomwmaapa 1 muamerpom D1 = 100 mm
JIBUTAETCS B MPABO CO CKOPOCTHIO V] = 2 M/C, a IOpIieHb TuapormHapa 2 Dy = 80 MM ABHTaeTCs BIIpaBo
CO CKOPOCTBIO V2 = 5 M/C. YIUIOTHEHHE TIOPIIHS B K&KIOM THIPOIIIMHAPE MAKETHOE. YTEUKa Maciia B
runpoarmaparype coctasisger AQ = 180 1/m. OnpenenuTs nojaavy, pa3BuBacMylo HacocoM 4.

13. B o6bemHOM ruapompuBoe (puc. 13) Hacoc 4 co3maeT nmocTossHAYIo nogavy Qy = 12
n/muH. CKOpPOCTh BHKEHUS BIIPABO MOPIITHS THAPOUMIHHPA | onpenensercss HacCTpOHKOM TuI-
poapoccens 6 Ha pacxoa Macna Qyp = 4 1/MuH. PacuetHbie tuameTpbl ruapoauHApoB 1 u 2 Dy =
80 mm, di =40 mm, D2 = 100 mm, d2 = 50 mm. {5 monoxenus ruapopacnpenenureneii 3 u 6
OTpeAeNIUTh CKOPOCTh JIBUXKEHHS MOPILIHS TUAPOLMIUHAPA 2 U PacXo]l Macia MpH CIUBE U3 €ro
Hepaboueil monocTu. YTeukoi Macia B THAPOLUMIMHIPAX U THApOANmapaType mpeHeopedb.

14. B o6semHOM rumpomnpuBoje (puc. 14) ucnonb3yercst ruapoMoTop 1 ¢ pabounm 00b-
eMoM qo = 25 cM® u ruaponmwHEap 2 auamerpoM D = 100 MM. YIIOTHeHHE MOPIIHS B THAPO-
UIMHIpe MaHkeTHoe. C y4eToM CyMMapHOM YTEUKH Maciia B THApoanmnapaType B KOJIMYECTBE
AQ = 300 cM*/MHH onpeenuTh, Kakylo HoJady cO3JaeT Hacoc 4, KOrja BHIXOMHOM Baj IHApPO-
MOTOpa BpalaeTcst Co CKOPOcThio n = 980 06/MuH, a MOPIIEHb THAPOIMINHAPA TIEPEMEIIAETCS CO
ckopocTbio v =2 m/c. O6bemubIit K1/ rumpomoTopa 1os = 0,98.

15. B o6wemHoM TuaponpuBoze (puc. 15) ucrnonms3yercs rumpormiaap 1 muamerpom D = 160
MM U TTOBOPOTHBIN THUIPOJBUTATENH 2 IBYXKPATHOTO JEHCTBHS C IUIACTUHAMU MPSIMOYTOJIBHOM (DOPMBI
mmpuHOi B = 100 MM 1 iametpamu padoueit kamepbl: HapyxHbM D = 160 MM 1 BHyTpeHHNM d = 80
MM. YIUIOTHEHHE MTOPIIHS B TMAPOLMIMHAPE MaHKeTHOe. ONnpeaeiThb, Kakyro ofady co31aeT HacocC
4 Kor/Ia MopIIeHb THAPOIIHH/PA | TIepeMeIIaeTcst BIEBO CO CKOPOCTHIO U = 4 M/C, BBIXOITHOM BaJl TUIPO-
JIBUTATENIS 2 BPAILIAETCS C YITIOBOM CKOPOCTHIO My = 0,5 pam/c. Oowemubiii KITI rumpomoTopa nes = 0,94.
YTeukamu Maclia B r'uipoarnmaparype npeHeOpeyb.

16. Inymxep muamerpom D = 200 MM B koM ruapormHape 4 u 6 (puc. 16) yriotHsercst
nocagakoil. OnpenenuTs pacxo/l Maciia yepe3 TUAPOAPOCCENb 7 PH OMMYCKaHUU Tpy3a S5 CO CKOpo-
cThio L = 3,18 nb/MuH ¢ ygerom oobeMHoro KI /T kaxxnoro ruapormmapa 1 = 0,99.

17. B o6bemMHOM THApONIpUBOAC (pUC. 17) UCTOMB3YIOTCS TUAPOUUIUHAPH! 1 1 4 ¢ MaH-
KETHBIM YIUIOTHEHHEM TOPIIHA U IITOKA U pacueTHbIMU auamerpamu Do = 140 mm, do 60 mm, D =
100 MM, d = 40 mm. Hacoc 3 coznaet nasnenue ps = 10 MlIla. [IpeneGperas yreukoit macia B ruf-
poamnmapartype, onpeneiauTsb nojaady Qu, pa3BUBaeMyl0 HaCOCOM 3, U MOTPEOISIEMYIO UM MOII-
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HOCTh Ny, KOT/Ia TIOPIICHb THIPOLMINHAPA 4 TepeMenIaeTcsl BIPaBoO CO CKOPOCThIO L = 5 M/C.
O6muii KI1J] nacoca ns = 0,8.

18. Bee cooOmarorpecst mosocty (puc.18) oObeMHOM THApoIiepeiadn ¢ 3aMKHYTOW ITUPKYIIS-
el (Hacoc 1, TIpOMOTOp 3 M COSAMHSIFOIIME UX HAMOPHBINA 2 U CJIMBHOM 4 TPYOOIPOBOIBI) TIOJTHOCTHEO
3arofTHEHb MUHEPATFHBIM MAaciioM, TeMIieparypa Kotoporo passa t = 15 °C. B nporiecce paboTsl Tupo-
niepeiayy Macyio Harpesochk 7o Temreparypsl t; = 45 °C. IlpeneOperast TemiiepaTypHbIM paciiipeHHeM
MeTajlIa TUJIPOTIepeiaull U yTeuKaMH Maciia B THAPOCHCTEME, ONPENEUTh JTaBIeHHe Macia B MOJIOCTH
THJIpOTIepeiaul Moclie BHIKITIOUEH s (OCTAHOBKH) Hacoca. [TpuHsTs i Macyia koopgurment Py = 7 10710
1/TTa v TemmeparypHbIii Ko durmeHT ooremuoro paciimpenws 3= 0,0007 1/°C.

19. lo pacnpenenurens (puc. 19) macno teder B Tpyoe nuamerpom d = 10 mm, a mocne
pactipenenutens - B Tpyoe quamerpoM di = 16 mm. Pacxon cocraBnser Q = 1 si/c. Kunemaruue-
CKast BA3KOCTb Macia v = 4x10™ m?/c. OnpeeuTh pexkuM JBUKEHUS KUIKOCTH.

20. B mporecce ruapaBIMvYecKOTO MCIBITAHUS MHEBMOTHApPOakKymyssatopa 1 (puc. 20)
eMkocThi0 V = 50 1M° U3 oTKphITOro 6aka 3 HacocoM 2 mozgad oobeM Vi = 50,5 qm® Munepais-
HOro Macna ¢ moayseMm yrpyroctd E = 1600 MIla. IIpenebperas nedopmanuein metania Tuipo-
aKKyMyYJISITOpa U YTEUKOM Maciia B THAPOCUCTEME, OINPENENIUTh, A0 KAKOH BEIMYUHBI MOBBICH-
JI0Ch M30BITOYHOE NIaBJICHHE Maciia B TUAPOAKKYMYJIATOPE B pe3yjbTaTe TUIPABINYECKOTO HC-
TBITAHUS.

21. OnpenenuTh AaBJICHHE Hacoca 0OBEMHOTO THAPOIPUBOIA, MOIIIHOCTh KOTOPOTO PaB-
na N = 35 kBr, pa6ounii 06bem q = 100 cM’, yacTora BpamieHus Bana Hacoca n = 1500 06/MuH,
o6bemubiid KITJI nos = 0,9.

22. Tlogaua nHacoca (puc. 21) paBaa Q = 280 n/muH. PaccunmraTh nuameTphbl Bcachl-
BAIOLIEH, HATTOPHOM M CJIMBHOW THAPOJIUMHUN, MPUHUMAS CIEAYIONIUE PACUETHBIE CKOPOCTH: Vi =
0,6 m/c - s BcachIBaroleit Tuaponuauy; Vo =4 M/c - U HaropHoM ruaponuany; Vi = 1,4 m/c
- JUTsl CIMBHOW TUPOJIMHUY.

23. Ilpu pabore rugporunuHapa (puc. 22) ¢ auamerpom nopuras D = 350 MM, gaBnenue
B MIOPIIIHEBOM MOJIOCTH paBHO px = 10 MIla, gaBiaeHue B IITOKOBOW MOJIOCTH purr = 0,3 MITa, pac-
xop paboueit xuakocta Q = 0,5 1/c. OnpenenuTs MoJIe3HYI0 U MOTPEOIIEMYI0 MOIIHOCTH THAPO-
nunuHApa, ecin Mexanndeckuid KITJ[ nw = 0,95; o0beMHbIi Nos = 1,0; ruapaBimmueckuii - = 1,0;
muametp mroka d = 100 mwm.

24. Topmrens ruapommmHapa (puc. 23) muamerpom D = 125 MM moiHUMAaeTCst BBEPX CO CKOPO-
creio V = 0,4 m/c, npeononesas ycrwme F = 75 kH. Onpenenuts ogavy 1 TaBleHde HACOCa, a TAkxKe T10-
JIE3HYIO MOILHOCTh THAPOIIMHAPA. J[aBieHneM >KUIKOCTH B IITOKOBOM MOJOCTH THAPOLIMIMHIIPA MOXK-
HO MpeHeOpeyb.

25. Hacoc ¢ pabounm oobemom (, 0osemMHBIM KITJI N = 0,95, momasm KT 1 = 0.9 u mo-
Tpebisiemoii MorHOCTs N = 25 kBT nozaer pabouyro HUAKOCTh B MOPIIHEBYIO MOJIOCTh THAPOLINH/PA
mramerpoM D = 0,25 M, pazBuBaromumM Ha 1mroke yerwre F = 150 KH (puc. 23). C kakoii yacToToi
Bpartaercst a1 Hacoca? IlotepsiMu JaBieHuUst B THAPOIMHUSAX MOXHO IpEeHEOpeyb.

26. Ha pucynke 24 nmoka3aHa cucTemMa TypOOHaI1yBa IBUTATENsl BHYTPEHHETO CTOpaHUsI.
[Ipoxoxast mocienoBaTenbHO uepe3 GUIbTP 2, KoMIpeccop 4 1 OXJIaAUTeNb 6 BO3AYX MOMaJaeT B
JBUTATENh BHYTPEHHETO cropaHus. BrIxsionHbIe Ta3bl, HampaBisieMble Ha BBIXOJI, POXOMAST Ye-
pe3 NMHEBMAaTUYECKUM JBHUraTeiab 5, KOTOPBIA IIPUBOAMTCS BO BpaieHue. IIneBmonsurarens B
CBOIO Ouepeilb MPUBOJIUT BO BpalleHUE Kommpeccop 4, KOTOPBIH MMEET ¢ HUM OOIIMil Ball.
OnpeeuTh TeOPeTUYECKyIo Moaady KOMIIPeccopa, ecili ero pabounii oobem paser q = 50 cm?,
a yacToTa BpamieHus Bajga mHeBMoaBuratess n = 1500 o6/muH.

27. OmnpenenuTh aUana3oH W3MEHEHUs YaCTOThl BPAILCHHs Bajla THAPOMOTOPA Ny, MOII-
HOCTU TUAponpuBoAa N, KpyTsIIero MOMEHTa Ha Bally TUAPOMOTOpa M B peryiupyemMoM THj-
POIIPHBO/IE C epeMEHHBIM 3HaueHHeM pabodero oobema Hacoca, eciu 0 < qu < 100 cM’, gu = 50
eM’, ny = 1500 06/MuH, Ap = 10 MITa.

28. I'mapaBinyeckoe pene BhIAEPKKH BpeMeHH (puc. 25) ¢ auamerpoM D = 40 mm nopi-
HS 2 cpabaThIBaeT MpH nepeMeieHuu mroka 1 BBepx Ha uHy | = 10 Mmm. OnpenenuTs, Ha Ipo-
MyCK KaKoro pacxojia Macjia He0OXOJUMO HACTPOUTh THIPOPOCCENb 3, 4TOOKI pese cpaboTano
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(BBIIATIO CHTHAJ YIIPABJICHHS) Yepe3 MPOMEXKYTOK BpeMeHHU t = 8 ¢. YTeukoi Macia B JaHHOM
perne npeHeOpeys.

29. OnpenenuTh TUIOMAAL U 00beM 0aka OOBEMHOTO THAPOIPUBOMAA, €CIIM WU3BECTHBI
mwomaaun: Sy = 1,2 M — HAMOPHOU TUAPOIUHUU, Scx = 2 M — CIIMBHOW THAPOIUHUH, Spc = 0,9 M —
BCACBHIBAIOINICH THAPOJIMHUM, KOJIMYECTBO BBIJAEICHHOIO Teria cocTaBIseT Qguy 6000 Bt. Onpe-
JETUTH TUAMETPhI TUAPOITMHHIA.

30. PoTop miacTMHYaTOro Hacoca Mojy4aeT BpallleHWe OT aCHHXPOHHOTO JIBUTATEIIsl Yepe3 KIIH-
HOpPEMEHHYIO Tiepeady (puc. 26), nmamerps mKuBoB do = 100 MM 1 d = 160 MM, yacToTa BpallleHuUsI Baia
MEKTPOJIBUTATENS Ny = , pabounii 00beM Hacoca q = 16 cM’, 1aBieHne Ha BbIXoae 13 Hacoca P = 10 MITa,
oovemublil KT nes = 0,95. Ipunsts koa(duImenT npocKaib3bBaHus KIMHOPEMEHHOM Tepetadn 1 =
0,98; oot KITJI Hacoca 1y = 0,8; KIT/] kimHopemenHoi niepenaun 1, = 0,95 u KI1/1 anextponsurarenst 1,
=(,87. OnpeneTs MOIHOCTB, TOTPEOJIIEMYIO JIEKTPOABUTATEIIEM.
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1. CtpykTypHas cxema rugponpuBoja
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2. Knaccudukarus 1 npuHIUI pabOThl THAPOIPUBOJIOB

3. IlpenMy1iecTBa U HEAOCTATKU THAPOIPUBOJA

4. XapakTepucTrKa pabodnx KUIKOCTEH

5. BI06op 1 sKcIutyatanus pabounx KUAKOCTeH

6. I'mapaBnuyeckue TUHUN

7. Pacuer ruipoJIMHUAN

9. 'mapaBnnyecKkre MallMHbI MECTEPEHHOI0 THIA

10. IInacTuHYATBIE HACOCHI U TUAPOMOTOPHI

11. Knaccudukanus ruporuInHIpOB

12. PacyeT ruipOLMIIMH]IPOB

13. PenyknimoHHbIN K1anaH

14. O6paTHbBIE THAPOKIIATIAHBI

15. Orpannuurenu pacxoaa

16. Jlenutenu (cymmaTopsl) IOTOKa

17 T'appobaky 1 TEMI00OMEHHUKH

18. ®unpTpbl

19. YuioTHUTENBHBIE YCTPOKUCTBA

20. I'mapaBnndecKue akKyMyJIsITOPbI

21. CpeacTBa u3MepeHUs apaMeTPOB T'UIPOCUCTEM

22. Knaccuduxauus rugpoycuinTeneit

23. CriocoOsI pa3rpy3Ky HACOCOB OT JaBJICHUS

24. CpaBHeHHE CIIOCOOOB PETyIUpPOBaHMS MapaMeTpoB padoueil )KUAKOCTH B THIPaBIIHU-
YECKUX MalIuHaX

25. MoHTax 00beMHBIX THIPOIIPHUBOJIOB

26. Okcrryaranus 00bEMHBIX THAPONPUBOIOB B YCIOBUSAX HU3KUX TEMIIEPATYp

27. OCHOBHBIE HEMOJAKU B TUPOCUCTEMAX M CIIOCOOBI X YCTPaHEHUS

3.4 TecToBbIC 3a1aHUA

1. 'mapaBnryeckMMHU MalIMHAMU Ha3bIBAIOT. . .

1. MamuHbI, BRIPa0aTHIBAIOIINE YHEPTUIO M COOOIAIOIINE €€ KUIAKOCTH.

2. MalIMHBI, KOTOpPbIE COOOIIAIOT MPOXOIALIEH Yepe3 HUX KUIAKOCTH MEXaHHYECKYIO
SHEPTHUIO, JINOO MOTYYaI0T OT )KUIKOCTU YaCTh SHEPTHHU U MEPEaloT ee paboyrM OpraHaMm.

3. MaluHBL, CIOCOOHBIE PabOTaTh TOIBKO MPU MX MOJHOM IMOTPYKEHUHU B KUIKOCTH C
COOOIICHNEM UM MEXaHUYECKOM SHEPTHH MPUBO/IA.

4. MaImuHbI, COCAMHSIOMUECS MEXAY COOO0W CHUCTEMOHW TPyOONPOBOJOB, MO KOTOPHIM
JBIDKETCS paboyast )KUKOCTh, OTAAIOIIAst SHEPTHIO.
2. 'mpponepenaya — 3710...

1. cuctema TpyOOIIPOBOIOB, IO KOTOPBIM JBMIKETCS HKHUJIKOCTh OT OJHOTO THIPOAIIEMEH-
Ta K Ipyromy.

2. cuctema, OCHOBHOE Ha3Ha4€HHE KOTOPOU SIBIISETCS Mepenaya MEXaHUUYECKON 3HEPIUU
OT JIBUTATENS K UCIIOJHUTEIbHOMY OpraHy MocpeACTBOM padoueit )KUIKOCTH.

3. MexaHHMuecKas mepenaya, padoTaromias MoCpeCTBOM JCHCTBUS Ha Hee SHEPTUU JIBU-
JKYIIEHCS )KUIKOCTH.

4. nepenava, B KOTOPOU KUJIKOCTh MOJ JEHCTBUEM Iepernaja AaBICHUN Ha BXOJIE U BbI-
X0JIe TUpoanmnapara, cooOIIaeT ero BEIXOAHOMY 3BE€HY JBUKECHHE.
3. Kakast u3 rpyIi nepeuncieHHbIX IPEUMYILECTB HE OTHOCUTCS K THaponepesadam?

1. mmaBHOCTH pabOTHI, GECCTYNEHYATOE PEryIUPOBaHUE CKOPOCTH, BBICOKAsl HAJEKHOCTD,
MaJible TabapuTHBIE pa3MephI.

2. MeHbIIas 3aBUCUMOCTh MOMEHTA Ha BBIXOJHOM Bally OT BHEIIHEW HArpy3Ku, MPUIIO-
KEHHOH K MCIOIHUTEIBHOMY OpPTaHy, BO3MOXHOCTh Mepeaadyn OOJIbIINX MOIIHOCTEH, BHICOKAS
HaJEKHOCTb.
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3. OeccTyneH4yaToe peryjiupoBaHUE CKOPOCTH, Majble rabapuTHBIE pa3Mephl, BO3ZMOXK-
HOCTD Tepe/iadyl SHePTUU Ha OOJbIINE PACCTOSIHHUS, TIIABHOCTH PaOOTHI.

4. Oe3omacHOCTh pabOThl, HAJEKHAsA CMa3Ka TPYUIMXCSA YacTel, JIErKOCTh BKJIIOYECHUS U
BBIKJTFOYECHHSI, CBOOOIa PACTIOIOKEHUS OCEH U BAJIOB IPUBOJUMBIX arperaTos.
4. Hacoc, B KOTOPOM HJIKOCTh TIEPEMEIaeTCs Mo JSHCTBUEM IIEHTPOOCIKHBIX CHJI, Ha3bIBACT-
csl...

1. nomacTHOM 1EHTPOOEKHBIN HACOC

2. IONacTHOM 0CeBOM HAcOC

3. MOPIITHEBOM HACOC IIEHTPOOEKHOTO ACHUCTBUS

4. nudpepeHnnanbHbIA EHTPOOSKHBIN HACOC.
5. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHE JIOMIACTEeH pabodero Kojeca He U3MEHSICTCs, Ha3bIBa-
ercsl. ..

1. cTanmoOHapHO-I0NAaCTHBIM.

2. HEOBOPOTHO-JIOTIACTHBIM.

3. )KECTKOJONAaCTHBIM.

4. )KeCTKOBUHTOBBIM.
6. B m0OBOpPOTHO-JIONMACTHBIX HACOCAX IMOBOPOTOM JIOMIACTEN PETYIUPYETCH. ..

1. pexxuM ABUKEHUS KUIKOCTU Ha BBIXOJE U3 HAcoca.

2. CKOpPOCTb BpaIllEHHS JIOacTEM.

3. HampapJieHUE MTOAAYU KUJKOCTH.

4. mogaya >KUJIKOCTH.
7. IlopurHeBble HACOCHI 110 THITY BRITECHUTENEH KIACCHPUITUPYIOT Ha. ..

1. mutyH>XepHbIe, TOPIIHEBbIE U TuadparMeHHbIe

2. IyHXepHbIE, MEMOpPaHHBIE U MTOPITHEBBIC

3. mopuIHeBbIe, KyJIauKOBBIE U AUa(parMeHHbIE

4. muadparMeHHbIC, JIONACTHBIC U ILUTYH)KEPHBIE.
8. O6wemusiit KIIJI Hacoca — 3T0...

1. oTHOILIEHUE €T0 NEHCTBUTENIBHON OJa4l K TEOPETUUECKON

2. OTHOILIEHUE €ro TEOPETUUECKON MoAauM K JeHCTBUTEIbHOU

3. pa3HOCTb €r0 TEOPETHUECKON U IEHCTBUTEILHON OAaun

4. OTHONICHHE CYMMBI €T0 TEOPETUYCCKON M JIEHCTBUTEILHON MO/Iauu K 4acToTe 000po-
TOB.
9. B nmopirHeBOM Hacoce MPOCTOTO ACHUCTBUS OJHOMY O0OPOTY JBUTATEISI COOTBETCTBYET

1. geTbIpe Xx0/1a OPIIHSL.

2. OJIMH XOJI TOPIIHS.

3. 1Ba X0/a MOPIIHS.

4. moJIOBMHA X014 MOPIIHSA.
10. HenonHota 3anonHeHus pabodeil KaMepbl HOPIIHEBBIX HACOCOB

1. yMeHbIIaeT HEpaBHOMEPHOCTh MOJa4H.

2. ycTpaHseT YTEUKH KUIKOCTH U3 padoyeil KaMephl.

3. CHMXKaeT JEUCTBUTEIBbHYIO TO1a4y Hacoca.

4. ycTpaHsieT HECBOEBPEMEHHOCTD 3aKPBITUS KJIAITAHOB.
11. B nopiuiHeBOM Hacoce TBOMHOTO AEHCTBUS OJHOMY X0y MOPIIHS COOTBETCTBYET

1. TonBbKO TpOLIECC BCACHIBAHMSL.

2. poIIECC BCAChIBAaHUS U HarHETAHUS.

3. mpo1iecc BcachbIBaHUs UM HAarHETAHMUS.

4. mpouecc BCcaCchbIBaHUs, HATHETAHUS U CHOBA BCACHIBAHUSI.
12. B nopiiHeBOM HAacoce MPOCTOro JEHCTBUSI OJJHOMY XOAY MOPIIHS COOTBETCTBYET

1. TonbKO TpoLIECC BCACHIBAHMUSL.

2. TOJBKO IPOLIECC HAarHETaHUSI.

3. mporecc BCachbIBaHUS WJIM HarHETaHUSI.

4. HM OJIMH IIPOLIECC HE BBIOJIHSIETCS MOJHOCTBIO.
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13. Ha xakom pucyHKe n300paxeH MOPITHEBON HACOC IBOWHOTO JEHCTBUS?

-

- T
4. 2l
14. HanGomnpimas 1 paBHOMEPHAs 1o0/1a4a HaOJII0gaeTcs y TOPIIHEBOTO Hacoca
1. mpocToro nencTBusl.
2. IBOMHOT'O JE€UCTBHA.
3. TpOtHOTO ACUCTBUSI.
4. nuddepeHnmanbHOro 1eHCTBUS.
15. MnnukaropHas quarpamma MopIiHEeBOro Hacoca 3To. ..
1. rpaduk U3MeHEeHHs 1aBJICHUS B LIJIMHAPE 32 OJIUH XOJ] MOPIIHS.
2. rpaduk U3MEHEHUS TaBICHUS B IIJIMHIPE 33 OJIMH MOJTHBIA 000POT KPUBOIIHTIA.
3. rpaduK, MOJIy4YEHHBIH ¢ TOMONIBIO CHEHATBHOTO MPUOOpa — MHIUKATOPA.
4. rpaduK M3MEHEHMs JaBJICHUS B HAarHETaTEJIbHOM TPYOONPOBOJE 3a MOJHBIA 000pOT
KPUBOILIUIIA.
16. UnqukatopHasi AuarpaMma rno3BoJisieT
1. cnenuTh 32 PABHOMEPHOCTHIO MOAAYH SKUIKOCTH.
2. onpeAeNIuTh MAKCUMAJIbHO BO3MOXHOE JIaBJIEHHUE, PA3BUBAEMOE HACOCOM.
3. yCTaHaBIWBATh YCJIOBHS OCCKaBUTAIIMOHHON PaOOTHI.
4. TMarHOCTUPOBATH TEXHUYECKOE COCTOSIHHE HACcOCa.
17. MomHoCTh, KOTOpasi MEpPeAaeTCcss OT MPUBOHOIO IBUTATENs K Baly HACOCA Ha3bIBAETCS
1. mone3Hast MOLTHOCTb.
2. moABEeIEeHHAs MOIIHOCTE.
3. ruApaBInYECKasi MOIHOCTb.
4. MexaHuuecKasi MOIIHOCTb.
18. MomHOCTb, KOTOpasi OTBOJUTCSI OT HAcOCa B BUJIE NMOTOKA KHUAKOCTHU IO JaBICHUEM Ha3bl-
BaeTcA
1. moaBeneHHas MOIITHOCTE.
2. 1MoJe3Hast MOILIHOCTb.
3. TUIpaBIMYECKasi MOIHOCTbD.
4. MexaHuuyecKasi MOIIHOCTb.
19. O6wemusiii KIT/] Hacoca oTpaskaeT MoTepy MOITHOCTH, CB3aHHBIC
1. c nepereykaMu KUJIKOCTH BHYTPU HAcOCa Yyepe3 3a30Pbl MOABUKHBIX FJIEMEHTOB.
2. ¢ BOBHUKHOBEHUEM CHJIbI TPEHUSI MEXKTY MOIBHKHBIMH 3JIEMEHTAMU HAcOCa.
3. ¢ nedopmarueit moToka pabode )KUIKOCTH B HACOCE U C TPCHUEM KUJAKOCTU O CTCHKH
ruapoanmapara.
4. ¢ HEMOCTOSTHHBIM PACXOJIOM >KUIKOCTH B HArHETaTEILHOM TPYOOITPOBOJIE.
20. Mexanunueckuit KI1JI Hacoca oTpaxkaeT mOTEpH MOIIIHOCTH, CBSI3aHHbBIE

=



21

1. ¢ BHYTpEHHUMHU TepeTedyKaMH >KUIKOCTH BHYTPU Hacoca yepe3 3a30pbl MOABHKHBIX

9JICMCHTOB.

2. C BO3HUKHOBEHHUEM CHUJIBI TPEHHSI MEXKIY TOJIBUYKHBIMU JIEMEHTaMHU Hacoca.
3. ¢ nedopmarueit moToka pabode >KUIKOCTH B HACOCE U C TPCHUEM KUJAKOCTU O CTCHKH

THJIpoanmapara.

4. c HETIOCTOSIHHBIM PacX0JI0M >KUJIKOCTH B HATHETATEIbHOM TPyOOIpOBOIE.
21. I'mppasnuueckuii KI1/] Hacoca oTpaxkaeT moTepy MOLIHOCTH, CBSI3aHHBIE
1. ¢ BHYTPCHHUMMU IICPCTCUKAMU KUJKOCTU BHYTPHU HACOCA YCPEC3 3a30Pbl MOABHIKHBIX

3JICMCHTOB.

2. C BOBHUKHOBCHHEM CUJIBI TpeHI/I}I MG)K,Z[y IIOABUXHBIMU 3JICMCHTAMH HACOCa.
3. ¢ nepopmartueli moToka pabodeit >KHUIAKOCTH B HACOCE U C TPEHUEM KUIKOCTH O CTCHKHU

rUpoanmapara.

4. c HEMOCTOSTHHBIM PACXOJIOM KUIKOCTH B HarHETaTeIbHOM TPYOOIIPOBOJE.

22. Kaxoli TupaBiInyecKuil 371eMEeHT U300pakeH Ha pUCYyHKe?
E——

7
1. rTUAPOUMIMHIP MOPIITHEBOM
2. TUAPOLMIIMHAP TUTYH)KEPHBIN
3. TUAPOUMIIMHP TENECKOMMYECKUI
4. TUAPOLUIUHIP C TOPMOKEHUEM B KOHIIE XO/a.
23. Kakoit ruipaBIudecKuii 3J1eMEHT N300pakeH Ha PUCYHKeE?

—

™

1. KJanaH HaOPHBIM.
2. TUAPOAKKYMYJISITOP TPY30BOM.
3. Ipoccenb HaCTPauBAEMBbIN.
4. TUIPO3aMOK.
24. Kakoit TuipaBIu4YecKuid 3JIeMEHT N300pakeH Ha PUCYHKeE?
|

|
1. rugpoOUUITUHID.
2. TUAPO3aMOK.
3. ruapomnpeoOpa3zoBaTeb.
4. ruapopacnpeaeauTenb.
25. Kakoli rupaBiIruecKuii 31eMEeHT U300pakeH Ha pUCyHKe?

1. runpoHacoc perynupyemslil.
2. TUIPOMOTOP PETYJIUPYEMBIN.
3. HOBOPOTHBII TUAPOLMIIUHP.
4. maHOMETD.
26. Kakoli rupaBiIruecKuii 31eMEeHT U300pakeH Ha pUCyHKe?

1. rugpoHacoc peBEpCUBHBIIA.
2. TUAPOHACOC PETYIUPYEMBIil.
3. TUIPOMOTOP PEBEPCUBHBIN.
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4. TemII00OMEHHHUK.
27. Kaxoli TupaBiIueCcKuil 371eMEHT U300pakeH Ha pUCYyHKe?

[

1. xaman oOpaTHBIN.
2. KJ1anaH peayKIMOHHBIN.
3. KJ1allaH HallOpHBIM.
4. xnamnad nepenaja JaBJICHUM.
28. Kakoii ruipaBIn4yecKuil 3IeMEeHT H300pakeH Ha pUCYHKeE?

1. rUAPOAKKYMYIISTOP IUTYHKEPHBIN
2. TUAPOAKKYMYJISTOP TPY30BOM
3. TUIPOAKKYMYJISITOP MTHEBMOTHIPABINYECKUIA
4. TUIPOAKKYMYJIATOP MPY>KUHHBIH.
29. Kakoit ruipaBIu4ecKuii 3J1eMEHT N300pakeH Ha PUCYHKeE?

£
ST
[
1. runpopacnpeaennuTeNb ABYXJIMHEHHBIA YETHIPEXTO3UIIMOHHBIMN.
2. rugpopacpeenuTeNb YeThIPEXIMHEUHBIN ABYXITO3UIIMOHHBIN.
3. ruApopacnpeeauTeNb IBYXIIO3UIMOHHBIN C YIIPABICHUEM OT 3JIEKTPOMAarHuTa.

4. rupopacupeeNuTeNb KIAaHHOTO THIIA.
30. Kakoii rupaBiIrdecKuii 2JIeMEeHT n300pakeH Ha pUCyHKe?

S
—

1. xmamad oOpaTHBIM.
2. IpOCCeIb PETYINPYEMBIH.
3. Apoccenb HACTPauBaEMBIi.
4. kyanaH peyKIIMOHHBIN.
31. Kakoii rugpaBirdecKuii 2JIeMEeHT n300pakeH Ha puCyHKe?

1. TMAPOAKKYMYIISITOP TPY30BOM.
2. ruaporpeodpa3oBaTelib.
3. TUAPOIMIUH/IP C TOPMOXKEHUEM B KOHIIE XO/1a.

4. ruaApO3aMOK.
32. Kakoii ruipaBIu4ecKuii 3JIeMEHT U300pakeH Ha pUCYHKe?

—>—

1. knanaH npsiMoii.
2. kJjarnaH oOpaTHBIH.
3. KJIanaH HarOPHbIN.
4. KJ1anaH IOAIOPHBIH.
33. Kakoii ruipaBiIndecKuii 2JIeMEeHT n300pakeH Ha pUCyHKe?
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1. TMAPOAKKYMYIISATOP ILTyHKEPHBIH.
2. THAPOAKKYMYJISITOP TPY30BO.
3. rTUAPOAKKYMYJISTOP MTHEBMOTUAPABINYECKHM.
4. THAPOAKKYMYJISITOP PETYIUPYEMBIil.
34. Kakoii ruipaBIU4YecKuii 2JIeMEHT n300paskeH Ha pucyHke?

| |
[T T ><
W
L
1. rugpopacnpeneuTeNb YeThIPEXTUHEUHBIA TPEXITO3UIIMOHHBIN
2. TuapOpacnpeieNuTeNb TPEXIMHEHHBIN TPEXTTO3UIIMOHHBIH
3. ruzipopacupeAeUTeNb ABYXJIUHEHHBIN IECTUNO3UIIMOHHBIN

4. rugpopacnpenenuTeNb YeThIPEXIMHEUHBIN ABYXITO3UIIMOHHBIN.
35. Kakoii rupaBiIrdecKuii 2JIeMEeHT n300pakeH Ha pUCyHKe?

—P-

1. punbTp.

2. TETUIOOOMCHHHUK.

3. TUAPO3aMOK.

4. xnamaH oOpaTHBIM.
36. Hacoc momaet 300 1/MuH >XuIKocTH, AaBiaeHue Ha Bxone 0,1 10° I1a, naBlieHUe HA BBIXOME U3
nacoca 10,1-10° ITa, KITJT 7=0,80. MomuocTs npusoga Hacoca N=  Br.

1. 2450.
2.4150.
3. 6250.
4. 8350.
37. Hacoc nmofaet 5 11/c )HUAKOCTH ¢ MIIOTHOCTBIO 800 kr/m°, Hanop Hacoca 125 M, KITJT 77=0,85.

MouHocTs npuBoaa Hacoca N=  BT.

1. 2580.

2. 3650.

3. 5770.

4. 8890.
38. Hacoc monaer 18 m*/uac xunkocty, naiaenne Ha Bxoze 0,1 10° ITa, naBieHue HA BBIXOJE U3
nacoca 10,1 10° ITa. MomsocTs npuBoaa Hacoca N= 6250 Br. KITJ] nacoca 7=

1.0,76.

2.0,78.

3. 0,80.

4.0,82.
39. Hacoc momaet 300 JI/MUH HIKOCTH € IIOTHOCTBIO 800 Kr/Mm>, Harop Hacoca 125 m. Mor-
HOCTb IpuBoJa Hacoca N= 5770 Bt. KII/l Hacoca 7=

1.0,79.

2.0,82.

3.0,85.

4.0,89.
40. Hanop nacoca 125 m. IlnotHocTs sxuaxoctu 800 kxr/m °. MomHocTs npuBoga Hacoca N=
5770 Br. KIIJ1 nHacoca n=0,85. [Tonaga Hacoca Q= 1/c.

1.2.
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2.3.
3.4.

4.5.
41. JaBnenue Ha Bxoze B Hacoc 0,1 10° ITa, naBieHue Ha BbIXoze U3 Hacoca 10,1 10° ITa, KIIJI
1=0,80. MomrHocTh mpuBoja Hacoca N= 6250 Brt. [logaua nacoca Q = n/MuH.

1. 100.

2. 300.

3. 600.

4. 900.
42. PacxoJ )UIKOCTH 4epe3 ruapoMotop 60 1/muH. JlaBnenue Ha Bxoge 65-10° Ia, napienue
Ha BbIxozie 5-10° Ila. KIIJT 7= 0,9. MommocTs rugpomoropa N =.... BT.

1. 1800.

2.3100.

3. 5400.
4.7700.

43. Pacxon xuakoctu uepe3 ruapoMoTop 60 n/mMuH. [laBieHue Ha BXxoje 65-10° Ila, naBieHuE
Ha BbIxozie 5-10° Ila. MomuocTs rugpomoropa N =5400 Br. KIIJI ruapomotopa 77=....

1. 0,90.

2.0,92.

3.0,94.

4. 0,96.
44. JlaBneHue Ha BXOJE B THAPOMOTOP 65-10° Ia, naBnenue Ha BhIXOAE 5-10° I1a. MommHOCTB
rugpomoTopa N=5400 Bt. KII/] runpomotopa 7= 0,9. Pacxox KuAKOCTH yepe3 ruapoMorop Q =

J/MUH.
1. 20.
2. 30.
3. 40.
4. 60.
45. Kpyraumii MoMeHT Ha Baiy rugpomotopa 20 Hm mpu uactrote Bpamenust 3000 o6/MuH.
KII/I runpomotopa 7= 0,93. [lorpeOHast MOIIHOCTh MOTOKA KUAKOCTH N=  BT.
1.4501.
2. 6751.
3. 8251.
4.9251.

46. Ilpu ygacrore Bpamenus n=6000 o6/MuH mogada nonactHoro Hacoca Q=300 n/muH. Ilpu

yacrore Bpauienusa n=4000 o6/MUH 1oiauya 3TOTo Hacoca paBHa Q= JI/MHUH.

1. 200.

2. 300.

3. 400.

4. 600.
47. Ilpu vacrore Bpamenuss n=3000 o6/MuH Hamop JomnacTHOTro xacoca H=40 metpos. [Ipu ya-
crote BpameHus 7 =4500 o0/MHH Hamop TOTO Hacoca paBeH H= METpOB.

1. 40.

2. 60.

3.90.

4. 120.
48. Tlomava nonactHoro Hacoca 24 n/MuH, yactora BpameHus 3000 o6/muH, Harop 16 MeTpoB.
Koaddurment 6picTpoxogHOCTH N =. ..

1.77.

2.27.
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3.57.

4. 87.
49. Ilpu yactore Bpamenus n=3000 o0/MuH uaeanmpHas mojxada oObeMHOro Hacoca Q=20
a/muH. IIpu gacrore Bpamenus n=4500 00/MuH HIeasbHas Mojada 3TOr0 Hacoca paBHa Q=...
J/MUH.

1. 20.

2. 30.

3.45.

4. 60.
50. MakcumanbHas nofada Hacoca 0,610 m’/c. Jlnametp tpy6omnposozaa 0,015 m. Koaddumu-
ent Bsizkoctu 0,3-10* M%/c. Uncio Peitronbaca Re=...

1. 1800.

2. 2500.

3. 1700.

4. 1500.

51. JlaBneHue B HamopHOW Maructpanu rugapornpuBoga 12 MIla. Pabouas miomanp mopuiHs
TUApOUUIUHApA 25- 10 M2, Ycusre Ha MITOKE rugpoumusapa F=... xkH.

1. 10.

2. 20.

3. 30.

4. 40.

52. O6semnsiit KIIJ nacoca 7,,=0,96, oovemusiii KIIJ rugpomoropa 77, 0,95, mexanuue-
ckunt KIIJI nacoca 77,, 70,94, mexannueckuit KIIJI ruapomoropa 77,,,70,96, runpasinyecknii
KITJ] ruaponpusona 7, =0,92, nonneiii KIIJ] o6semMHOro rugponpusona 7 =...

1. 0,76.
2.0,81.
3. 0,68.
4.0,72.
53. Koappuuuent ckonbxenus ruapomyd et s=0,2; KITJI runpomydrer 7=...
1. 0,6.
2.0,7.
3.0,8.
4.0,9.
54. Yacrota BparieHus: HacocHoro Bayia ruipoMypTsl 3000 06/MHH, YacTOTa BpaIEHUs! BBIXO/I-
Horo Bana 1500 o6/mun, KIIJI rugpomydtsl 77, =...

1.0.5.

2.0,6.

3.0,7.

4.0,8.
55. Kpytsimuii MOMEHT Ha Baity Hacocam,=20HM, KpyTsiuii MOMEHT Ha BBIXOJHOM Basly TUJIpO-
TpancpopmTopam2=30Hm, yacrora Bpamenus HacocHoro Baina 4000 06/MuH, yacToTa BpallCHHS
BbIxoaHoro Baia 2000 o6/mun, KI1J] runporpancdopmaropa 77=...

1.0,70.

2.0,75.

3. 0,80.

4.0,85.
56. YpaBHeHUE COCTOSHMS 17151 | KT MI€aibHOTO ra3a UMEET BUI:

1. pV = uRMT .

2. pV =RT.
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3. pV =mRT.
4. pV = pRT .

57. 3akoHn boitns — MapuoTTa yTBEpKAaeT 4To:
L.npu p=const, v /T =const;
2.upu T =const, v.- p. =const;

l l
3.mpu V' =const, p /T =const;
4.p-V=m-R.T.

58. 3akoH ['eii — JItocaka yTBep>KIaeT 4To:

i

1. npu p =const, — = const;

N

2.upu T =const, p,-v, =const;

3.upu V =const, % =const ;
4. p-V=m-R-T.

59. 3akon lapns yTBepxknaer 4ro:
l.mpu T =const, p,-v, =const;

1

i

2.npu V =const, % =const ;

i~

i

3.upu p=const, —=const;

~

4. p-V=m-R-T.
60. UeMy paBeH yenbHBIA 00BeM ra3a, eciu ero ooumii oosem ¥ =10 m°, a macca m =20 kr?
1.2.
2. 10.
3. 30.
4.0,5.
61. K xoMnpeccopam TMHAMHUYECKOTO THUIIA OTHOCHUTCH. . .
1. mopuHeBoi KoMIpeccop.
2. BUHTOBOM KOMIIPECCOP.
3. MeMOpaHHBII KOMITPECCOP.
4. IEHTPOOCIKHBIN KOMITPECCOP.
62. Kaxoii n3 nepeyncieHHbIX BUIOB KOMIIPECCOPOB HE OTHOCHUTCSL K KOMIIpeccopaMm 00bEMHOTO
trna’?
1. mopuHeBoit KoMIIpeccop.
2. 0CeBO KOMITpecCcop.
3. MeMOpaHHBII KOMITPECCOP.
4. BUHTOBOI KOMIIPECCOP.
63. JIst 4ero mpu BBICOKHMX CTEMEHAX CHKAaTHUS ra3a MPUMEHSIOTCS MHOTOCTYIEHYAThIe KOMITpEC-
COpBI C OXJIKJICHUEM MEXKY CTYNEeHIMU?
1. YToOB! yMEHBIINTH OObEMHBIE TIOTEPH.
2. YtoObl yMEHBUINTH HArPY3KY Ha MOIIUITHUKH.
3. UtoOs! n30ekaTh HEAOMYCTUMO BBICOKHX TEMIIEpaTyp rasa.
4. UToOBI MOBBICUTH KIIJ KOMIIPECCOpa.
64. Uto Takoe gpoccenupoBaHue rasa’?
1. IlonmxeHnue TemnepaTypsl rasa.
2. Vcreuenue raza uepes coruia.
3. Ilepemenenue rasa.
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4. [TonmxeHue AaBJI€HUS B THIPABINYECKUX COMPOTUBICHUSIX.
65. Kak u3MeHnTCS TEMIOEMKOCTD r'a3a Mpy NOBBILIEHUH TEMIIEPATYPHI?
1. YBenuuurcs.
2. He usmenures.
3. YMeHbIHTCS.
4. Bynet He3HAUUTENBHO KOJIeOAThCsI.
66. Kakoif n3 THEBMAaTUUECKUX JIEMEHTOB U300PaKEeH Ha PUCYHKE?

1. OOpatHBbIif KiTamnaH.
2. Kommpeccop.
3. ®unbTp.
4. Pecusep.
67. Kakoit 13 mHeBMaTHYECKUX JIEMEHTOB H300paXKeH Ha pUCYHKE?

1. PeBepcuBHBIN peryaupyemMblii THEBMOMOTODP.
2. PeBepCHUBHBIN HEPETYIUPYEMbIA THEBMOMOTOP.
3. HepeBepcuBHBI HEPETYINPYEMBIil THEBMOMOTOP.
4. HepeBepCHUBHBIN PEryJIUpyEMbIi THEBMOMOTOP.
68. Kakoii 13 mHeBMaTHYECKUX AJIEMEHTOB H300paKeH Ha pUCYHKE?

1. Ocymnrens.
2. OunbTp.
3. @UIbTP-BIArOOTAEIUTEND.
4. OXJIaguTenb.
69. Kakoii 13 mHeBMaTHYECKUX AJIEMEHTOB H300paKeH Ha pUCYHKE?

1. Ocymnrens.
2. @uabTp.
3. OunbTP-BIArOOTAEIINUTEND.
4. OxJIaguTenb.
70. Kako# U3 MHEBMAaTHYECKHX DJIEMEHTOB M300paKeH Ha PUCYHKE?

==
A

1. Ocymnrens.

2. DXKEKTOp.

3. ®uAbTP-BIATOOTACIUTENb.

4. OxJIaguTemnb.
71. At™ochepHbiii Bo3ayx o6beMoM 1 M® CKHMAIOT TIpH HEU3MEHHOH TeMmmepaType A0 H30bi-
TO4YHOTO NaBieHus 6 6ap. Kakosa crenens cxaTus Bo3myxa?

1. 6,6.

2.6,7.

3. 6,8.
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4.6,9.
72. ArMocdepHbiii Bo3ayX o0beMoM 1 M® CKMMAIOT NP HEHU3MEHHOM TeMIepaType 10 H30bI-
TOYHOTO NaByieHus 6 6ap. Kakoit o0beM OyneT 3aHUMaTh CKaThii BO3TyX?

1. 0,144 v°.

2.0,143 M.

3.0,142 M°.

4.0,140 m>.
73. ATmMochepHbI BO3IyX CKUMAIOT MPU HEM3MEHHOW TeMmIepaType co creneHbio cxartus 10.
OnpenenuTts AaBIEHUE, 10 KOTOPOTO CXaT BO3AYX ?

1. 10,12 6ap.

2. 10,13 Gap.

3. 10,14 6ap.

4. 10,15 6ap.
74. ArMocdepHblii Bo3ayX o0beMoM 1 M® CKMMAIOT NP HEU3MEHHOM TeMIepaType 10 H30bI-
TOYHOTO naBiieHus 6 Oap. Kakoit oObeM OyneT 3aHMMATh CXKAThIM BO3AYX, €CIU CXKATHE OCY-
HIECTBIISIIOCH 0e3 Termoo0MeHa ¢ okpyxarorieit cpenoit? [lokazarens aguabatsr 1,4.

1.0,250 m>.

2.0,251 M>.

3.0,252 M2

4. 0,253 m>.
75. AtMochepHbIii Bo3ayx 006beMoM 1 M CKHMAIOT TIpU HEM3MEHHOH TeMmIepaType 10 H30bl-
toyHoro nasneHust 10 6ap. Kakoit o0bem OynaeT 3aHMMATh CXKATBIA BO3IYyX, €CIIM CXKATHUE OCY-
HIECTBIISUIOCH 03 TerTo00MeHa ¢ oKpy»karotien cpenoit? [lokazarens aquadarsr 1,4.

1. 0,195 v°.

2.0,194 M.

3.0,193 M°.

4.0,192 m°.
76. B pecuBepe HaXOAUTCS BO3AYX IO M30BITOUHBIM JIaBICHUEM 5 Oap MpH TeMIlepaType OKpy-
x)atomerd cpenbl 18C. KakoBbl OyayT mokazaHusi MAaHOMETPA, PACIOI0KEHHOTO Ha PECUBEpE,
€CJIM TEMIIEPATypa CKATOro BO3yxa B HEM NoBelcuTcs Ha 10C?

1. 5,207 Gap.

2. 5,307 6ap.

3. 5,407 Gap.

4. 5,507 6ap.
77. ITHEeBMOIIMIIMHIP C TMaMETPOM TOpITHS 32 MM coBepiaeT padounii xoa, nauHoi 200 MM 3a
Bpems 0,4 cex. KakoB pacxoz Bo3ayxa, MOTpedasieMOro MHEBMOIMIMHIPOM MIPH MPSIMOM XOJIe,
eci abCOMIOTHOE /TaBJICHUE B MarucTpaiu 6 6ap?

1.2,5:10° m'/c.

2.2,2-10°% m/c.

3.2,4:10° m'/c.

4.2,8-107 m'/c.
78. ITHeBMonmnuHAP coBepiaeT padouuit xon 150 mm 3a 0,35 cex. KakoBa ckopocTh IBHKEHUS
nopuIHs?

1. 0,41 m/c.

2.0,43 m/c.

3. 0,45 m/c.

4.0,48 m/c.
79. TITHeBMOLMIAMHIP UMEET TUaMeTp MOpIIHA 32 MM, a JaBJIeHUE BO3/1yXa B €ro pabo4mx Mojo-
cTax 6 6ap. KakoBo ycuine pa3zBuBaeMoe IWIMHAPOM IIPH MPSIMOM xoj1e?

1.382 H.

2.482 H.

3. 582 H.
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4. 682 H.
80. [THeBMOLMIIMHP UMEET TUaMeTp MOopiIHs 32 MM, a JaBlieHUE BO3/lyXa B €ro pabo4mx Mojo-
cTax 6 Oap. KakoBo ycwime pa3BuBaeMoe IIIMHAPOM Mpu obpaTHOM xoxae? Jmamerp mtoka
IPUHATH 15 MM.

1. 376 H.

2.476 H.

3.576 H.

4. 676 H.
81. ITaeBMormmHAp coBepmiaeT pabouunit xoxn, nuuHo 200 MM 3a Bpems 0,4 cek. Pacxon Bo3-
nyxa 2,4-107 m%/c, a abcomoTHOE faBneHue B MarucTpaau 6 6ap. OnpeaenuTs IMaMeTp HOPIIHS
THEBMOLWJIMHPA.

1. 52 mm.

2.42 mm.

3.32 mm.

4.22 mm.
82. Onpenenutb CKOPOCTh JBUKEHMS MOPUIHS IMHEBMOLWIMHIPA €CJIU €r0 JUaMeTp paBeH 32
MM, pacxof Bo3ayxa 2,410~ m>/c, a faBneHne B MarucTpamu 6 6ap.

1. 0,6 m/c.

2. 0,5 m/c.

3. 0,4 m/c.

4.0,3 m/c.
83. IIneBMOLMIMHP ABYCTOPOHHETO AelCTBUS nepemeraet rpy3 maccoit 100 xr. Ilpu sTom no-
JIe3Hasl Harpy3Ka Mpu BeImoJiHeHnn padoueit onepanuu 200 H. JlaBnenue B mHEBMOCETH 6 Oap.
Koapduument tpenus ckonbxenus rpysa 0,3. Koapduuuenr, yuyuTbBaromuii HaIMuue CUII
tpenus 0,8. Koaddumuent 3amaca mo ycunuto 0,6. Onpeaenuts AuamMmeTp MOPIIHS MHIHHIPA.

1. 50 mm.

2. 55 mm.

3. 47 mm.

4.36 mm.
84. [THeBMOLMIMHIP UMEET CKOPOCTh ABMKeHHs mopuHs 0,43 m/c. [uamerp nopmHs 40 Mm.
Pacxon Bo3ayxa 3,510 m*/c. OnpenenuTh faBleHNe B THEBMOCETH.

1. 6,6 Gap.

2. 7,6 Gap.

3. 8,6 Oap.

4. 9,6 Gap.
85. [TneBMoumMHAp UMeeT quamerp nopuHs 40 M, a JaBlieHHe BO3/lyXa B €ro pabo4mx Mojo-
ctax 12 6ap. KakoBo ycunue pazBuBaeMoe MIJIMHIPOM MPHU MPSMOM Xo1e?

1. 1407 H.

2. 1507 H.

3. 1607 H.

4. 1707 H.

4. Metoanuyeckue MaTepuaJbl, onpeae/siiome Npoueaypy OueHuBaAHUA
3HAHUH, YMEHHMH, HABBIKOB M (MJIM) ONbITA AeATEJIbHOCTH, XaPAKTEPU3YIOLIIHX
dTanbl POPMUPOBAHUA KOMIIETCHIHH

4.1 Ioso:xxkeHue o popMax, NEPUOTUYHOCTH U MOPSIAKE MPOBEIEHUA Te-
KYIIEro KOHTPOJIS yCIeBAeMOCTH W NMPOMEXKYTOYHOH aTTecTaluu o0yuaro-
muxcsa I1 BI'AY 1.1.01 - 2017
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4.2 MeToan4yecKkue yKa3zaHus 10 MPOBEACHUIO TEKYIIEero KOHTPOJIsI

Cpoku TpOBEIEHUS TEKYLIETO
KOHTPOJIs

Ha nabopaTopHbIX 3aHATHAX

2. | Mecto u BpeMs mpoBefieHUsS Te- | B yueOHOU aymuTopuu Ha 1aOOPATOPHBIX 3aHATHIIX
KYIIEro KOHTPOJIS

3. | TpeboBanus k texuuueckoMy | B coorBerctBum ¢ OIIOII u paGoueit mporpammoit
OCHAILICHUIO ayIUTOPUHI

4. | ®M.0. mnpenogasarens (eil), | Benpunckuit Oner CepreeBuy
MPOBOJAIIMX MPOLENYPY KOH-
TpoJIs
Bun u popma 3amannmii CobecenoBanue, Ompoc

6. | Bpems nns BeimosiHeHUs 3aqaHuil | B TedueHue 3aHsATUA

7. | BoaMoxxHOCTH ~ MCTONB30BaHUH | OOyJaromuUiCcsT MOMET MOJIb30BaThCS JOMOTHUTENb-
JOTIOJIHUTEIIbHBIX MAaTEPUAJIOB. HBIMU MaTepHaIaMH

8. | ®.N.0O. npenoxasarens (eit), 00- | Benpunckuii Oner CepreeBuy
pabaThIBaONINX PE3yIbTaTh

9. | MeTropb! OLIECHKH pe3yJIbTaTOB DKCIEPTHBIN

10. | IIpeabsBieHne pe3ynbTaTOB OreHKa BBICTABISETCS B )KYPHAI/JOBOIUTCS 11O CBE/IE-

HHA 06yqa}0my1xca B TCUCHUC 3aHATHA

11.

Arnemauus pe3yJabTaToB

B nopsnke, ycTaHOBIEHHOM HOPMAaTUBHBIMU TOKYMEH-
TaMH, PeryJIHpyIOIIMMH 00pa3oBaTeNbHbBIN MpoIecC B
Boponexckom 'AY

Peniensent navansHuk npounsoactBa OO0 «Texnuka Cepsuc Arpo» Kynunos C.B.
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