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Ilepeuens KomnemeHuuil u UHOUKAMOPO8 00CMUIICCHUA
KOMNnemeHuuil ¢ yKa3anuem Imanos (popmuposanus 6 npouecce 0Ce0€HUsA
OUCUUNIUHBL
KomniereHuusi:

[1K-4-cniocoOeH pa3padaTbiBaTh U IUIAHUPOBATH BHEAPEHUE HOBOM TEXHUKH U
MEPEIOBON TEXHOJIOTHH.

MHANKATOPBI JOCTHKCHHSI KOMITETSHITUH:
[1K-4.1-35aeT meTonapl ompeneneHuss S(PGEKTUBHOCTH BHEAPECHHS HOBOM

TEXHUKHU ¥ TEXHOJOTHH, PAIIHOHATM3ATOPCKUX MPEATIOKEHUN 1 N300pETeHUH;
[1K-4.2-ymeeT pa3pabaTbiBaTh METOAMYECKHE M HOPMATUBHBIE MaTEpUalbl,

TEXHUYECKYIO JJOKYMEHTAIUIO Ha HOBYIO TEXHUKY U IIEPEIOBYIO TEXHOJIOTHIO;
[1K-4.3-BnameeT HaBBIKAMH Pa3pabOTKH M pealv3allid TUIAHOB BHEAPEHUS

HOBOM TEXHUKM U TEXHOJIOTMH, IPOBEICHUSA OpPraHU3alMOHHO-TEXHUYECKUX

MEpOTNPUATHNA, OIBITHO-KOHCTPYKTOPCKUX padoT.

Hnouxamopol 0ocmusicenus
Kompemenuun Omanwt hopmuposanus é npouecce
0C60eHUs OUCUUNTIUHDL HaumeHosaHu
e OYeHo4YHo20
Jlekyuu | Ilpaxmu | Jlabopam | Kypcoeo cpedcmea
ueckue | opHole u
3aAHAMUA | 3aHAMUA | NIPOEKM
IK-4.1 Tembl - 1-6,1-6%, - NabopaTopHasn
1_2 1** 2** pa60Ta. Tecr.
) dKk3ameH
4* *’6* *
MK-4.2 Tembl - 1-6,1-6%, - NabopatopHas
1-2 o pabota. Tecr.
. dK3ameH
4* *’6* *
MK-4.3 Tembl - 1-6,1-6%*, NabopatopHan
1-2 k% kK paboTa. TecrT.
! ! JK3ameH
Q** Gx*

Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyo)

| Ouenounvie cpedcmea

\ Kon-60

| Min, 6anoe

| Max, 6an106




Jlabopamopnasa paboma

6, 6™, 4** 12

20

Koumponvnas paboma

1 12

20

Tecm

1 12

20

IK3amen

1 24

40

Hmoczo:

60

100

LLIkana oyeHusaHus

Mudp
0BO¢C
BBIpa

KEHUEC

Bripakenue
B 0ajunax:

CioBecHoe
BbIpa)KeHHe

KpnTepnn OHCHKHU MHAUKATOPOB JOCTUKCHUS IPU (bopMe

KOHTPOJIS:

JK3aMeH / 3a4er ¢ OlleHKOI

3a4dyeTr

87 -100

Ot1inyHOo
(3auTeHO)

OlieHKa «OTJIMYHO» BBICTABISICTCS  CTYICHTY,
€CJIH TeOPETHYECKOE COJIEPKAaHNE Kypca OCBOCHO
MOJIHOCTBI0, ©0e3 TpPOOEoB; HCUEPIBIBAIOIIE,
MOCJIC/IOBATENIbHO, YETKO M JIOTMYECKH CTPOIHO
W3JaraeT Marepuait; CBOOOJHO CIPABISETCSA C
3aauaM¥, BOMpPOCAMH W JPYTUMH  BUJAAMHU
NPUMEHCHUSI 3HAHWil; HCHONB3YeT B OTBETE
JIOTIOJTHUTETBHBIN MaTepHan BCE
NPeIyCMOTPEHHBIC MPOrpaMMOi 3aaHUs
BBITIOJIHEHBI, KQUYECTBO MX BBIMIOJIHEHHS OICHCHO
yuciaoM OayioB, ONM3KMM K MaKCHMalbHOMY;
aHAITU3UPyeT MOJTyYCHHBIC pe3yIIbTATHI;
HPOSIBIISIET CAMOCTOSITENILHOCTD MPH BBITIOJIHCHUH
3aJlaHuN

74 - 86

Xopoo
(3auTeHO)

OrneHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, E€CIIN
TEOPETUYECKOE COJEpkKAaHHE Kypca OCBOEHO
IIOJIHOCTBIO, HEOOXOJUMEbIC MIpaKTHYECKHE
KOMIIETEHIINM B OCHOBHOM C(OPMHPOBaHBI, BCE
NPEeoyCMOTPEHHbIE  NpOrpaMMol  OOydeHHs
yueOHble 3aJaHHusl BBIIIOJIHEHBI, KadecTBO HX
BBITIOJTHEHHS JOCTAaTOYHO BBICOKOE. CTyneHT
TBEPAO 3HACT Marepualg, TpPaMOTHO U IO
CylIeCTBY  HM3JIaraer  ero, He  JOIyCKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

60 - 73

Y noBnerBopu
TEJIHO
(3auTeHo)

OneHka «yIOBJIETBOPUTENHHO»  BBICTABIISETCS
CTYIEHTY, €CIIH TEOPETUYECKOe COJAep)KaHue
Kypca OCBOCHO YaCTUYHO, HO MPOOENBl HE HOCST
CYIIIECTBEHHOTO Xapaxrepa, OOJILIIMHCTBO
MIPETyCMOTPEHHBIX porpaMmon 3ajaHul
BBINIOJIHEHO, HO B HHUX HMEIOTCSl OLIMOKH, NpH
OTBET€ Ha IIOCTABJIEHHBIH BOIPOC CTYAEHT
JIOITYCKaeT HETOYHOCTH, HEJO0CTAaTOYHO
npaBuWiIbHBIe  (POPMYIMPOBKH,  HAOIIOAAIOTCS
HapyIIEHUsI JIOTHYECKOW MOCIIeI0BaTeIbHOCTH B
M3JI0’KEHUH MPOTPaMMHOT0 MaTepraa.

Orenka
«3aUTEHO»
BBICTABIISIETCS
CTYIICHTY, €CIH
OTBETHI Ha
BOIPOCHI o
TeMaM
JMCIUTIIMHBI
HOCIIEeI0BATEIbH
Bl,  JIOTUYECKH
U3JI0KEHBI,
JIOITyCKAIOTCS
HE3HAYUTEIbHBI
€ HeJo4eThl B
OTBETE
CTyJIeHTa, TaKhe
KaKk OTCYTCTBHE
CaMOCTOSITETbH
oro BBIBOJIA,
pedeBble
OLIMOKH U TIp

Huoxe 60

Heynosnersop
UTEIIBHO
(HE 3a4TEHO)

OrneHka «HEYIOBIETBOPUTEIHHO» BBICTABIISAETCS
CTYJICHTY, €CJI OH HE 3HA€T 3HAYUTEIILHOW YacTH
MPOrPaMMHOTO MaTepuana, JOTTYCKaeT
CYIIECTBEHHbIE  OMIMOKH,  HEYBEPEeHHO, C

Orenka «HE
3a4TEHO»
BBICTaBJISIETCS

CTYJEHTY, €CIIH




OOJNBIITUMHA 3aTpyIHCHUSIMH BBINIOJIHSET |CTYICHT HE
MPAKTHYECKUE paboThI, HEeOOXOIHUMBIE |3HAET OCHOBHBIX
MPAKTHYECKUE KOMIIETCHIIMA HE CHOPMHUPOBAHEL, |[[IOHATHH  TEMBbI
OOJIBITMHCTBO MPEyCMOTPEHHBIX MPOrPaMMOH | TUCIIUTUIAHBI,
oOydeHus: y4eOHBIX 3aJlaHuil HE BBINIOJHECHO,|HE OTBEYAcT Ha
KAaueCTBO HX BBIIIOJHEHHS OLIEHEHO YHCJIOM |IOMOJIHUTEIBLHEI
0ayIoB, OJTM3KIM K MUHUMAIIBHOMY € W HaBOIIIINE
BOIIPOCHI
MpernoaBares.

MWHUCTEPCTBO HAYKM U Bbicwero obpasoBaHunsa Poccuiickon deaepaumm HuxkHeKamcKmit
XUMUKO-TEXHONOTUYECKUI UHCTUTYT (bunmnan)
denepanbHOro rocyAapcTBeHHOro 61oAKeTHoro 06pa3oBaTENbHOIO yUYpeXKAeHUS
BbICLIEro 06pasoBaHUA
«Ka3aHCKMU HaLMOHANbHbIN UCCNeA0BATENbCKUIN TEXHONOTUYECKUI YHUBEPCUTET?
Daxynomem MeXaHu4ecKutl
Kageopa Ilpoyeccol u annapamul Xumuyeckux mexHoao2uil
Hanpasnenue noarorosknl18.03.02—«3uepro-u pecypcocOeperaromue mporecchl B
XUMHUYECKON TEXHOJIOTHH, HePTEXUMHUH U OMOTEXHOIOTHH
[Mpoduns «MaluHbL ¥ anmapaThl XHMHYECKUX IIPOU3BOJICTBY
Cemectphl 6, 6%, 4**

Bomnpocs! k 3k3aMeny
no aucouiuinHe 61.B.15 Hacocbl 1 Komnpeccopbl

1. Kinaccudukanus HacOCOB: JMHAMUYECKHE (JIOTTACTHBIE U TPEHUS) U 00bEMHBIE (TTOPIIHEBEIC
U poTaloHHble Hacochl). [IpuHiun ux nefictBus. CrienuanbHbIE HACOCHI.
2. OGsacT MpUMEHEHHsI HacoCOoB ( /171 epeKaunBaHuUs KUAKOCTEH, B THAPOAKKYMYJIATOpax,
ruApoIpeccax, THIPOIPUBOIAX )
3. YCTpOHCTBO M MIPUHIIUIT ACHCTBHS MMOPITHEBOTO Hacoca. Bo3mynrHbie KoJmaKy.
WNunukaropHas quarpaMma. JlnarpamMma rnogadu. Hacocel mpocToro U KpaTHOTO AEUCTBUS.
4.0cHOBHBIE paboure mapaMeTpsl MOPIIHEBOTO HAacoca (HANop, MPOU3BOAUTEIBHOCTS,
moutHocTb, KII/I, mpenenbHas BICOTa BCACHIBAaHUSA)
5.YcrpoiicTBo u npuHIum aeictBus neHrpoodeknoro Hacoca(llbH). Koncrpykius pabouero
KoJeca.
6.XapakTeprucTrKa MEHTPOOEIKHOTO Hacoca. ONTUMATBHBIN PEeXUM padOThI HAcOCa. 3aKOHBI
IPONOPLUOHAIBHOCTH.
7.YHUBepcalibHas XapaKTEPUCTHKA LIEHTPOoOeKHOTo Hacoca. HauBbironueimuii pabounit pexxum
[IBH.
8.PaboTa nenTpoOexxHOTO Hacoca Ha ceTb. Pabouas Touka L{BH. ITapannensHoe u
MIOCJIE0BATENBHOE COEJUHEHNE HACOCOB.
9. KaBuTanus 1 BbICOTa BCaChIBaHUS IIEHTPOOEKHOTO Hacoca.
10.CpaBHuTENBbHAS XapaKTEPUCTUKA IMMOPITHEBBIX U IIEHTPOOEKHBIX HACOCOB (I10
MPOU3BOAUTENBHOCTH, Hanopy, KII/[, paBHOMEpHOCTH TTOAAYH, CIIOKHOCTH

yCTPOHCTBA,KOMIAKTHOCTH, HEOOXOIMMOCTH MPEIBAPUTEIBHON 3aJIMBKU )KUKOCTBIO U T.11.).



11.VerpolicTBO ¥ NIPUHIMT AEHCTBUS, IUTFOCHI 1 MUHYCBI OCEBOI'O Hacoca.

12.YcTpoiicTBO M IPUHIIMI ASUCTBUS, TUTFOCHI 1 MUHYCHI BUXPEBOT'O Hacoca.

13.YcTpoiicTBO M IPUHIMI ASUCTBUS, TUTFOCHI I MUHYCHI CTpYHHOTO Hacoca. HkeKTop u
9KEKTOP.

14.YcrpolicTBO ¥ IPUHIMIT JEHCTBUS, IUTFOCHI U MUHYCHI IIECTEPEHYATOrO HAcOCA.

15. YcTpoiicTBO M IPUHLKI AEHCTBHSL, IUTIOCHI U MUHYCBI INITACTHHYATOr0 HAcoca.

16. YcrpoiicTBO U NpUHLKIT AEHCTBHS, IUTFOCHI U MUHYCBhI BUHTOBOT'O Hacoca.

17. YcTpoHCTBO M IPUHLIUIT ACHCTBHS. TUTFOCH K MUHYCHI AHa(parMeHHOTO Hacoca.

18. YcTpoiCcTBO M IPUHLIUTT ASHCTBHSL. TUTFOCH U MHHYCBI POTOPHO-TIOPIIHEBOTO HACOCA.

19. YerpoiicTBO ¥ npuHLIKI AEHCTBHSL. IUTIOCH U MUHYCBI aKCHAJIbHO-TIOPIIHEBOIO HAcOcCa.
20. YcTpoicTBO U NPUHIMIT ASHCTBUS. IUTFOCHI U MUHYCBI POTALlMOHHO-TIJIACTUHYATOrO Hacoca.
21. YcTpolcTBO M IPUHIIMIT JISHCTBUS, TUTFOCH I MUHYCHI TUTYH)KEPHOTO Hacoca.

22. YCTpOWCTBO M TPUHIIMIT ACUCTBUS, TUTFOCHI I MUHYCHI Ta3IU(TA.

23. YCTpOHCTBO U NPUHIIMIT ACHCTBUS, IIITFOCHl 1 MUHYChl MOHTEXIO.

24. Knaccuukanus KOMIIPECCOPOB U BaKyyM — HACOCOB: a) 110 CTEIICHH CKATUS —
BEHTUWJISITOPBI, Ta30JyBKH, KOMIIPECCOPBI, BAKyyM — HacoChl; 0) 10 IpUHLUIY JEHCTBUS —
HOPUIHEBBIE, LICHTPOOEKHBIE, POTALIMOHHBIE, OCEBbIE, CTPYNUHBIE.

25. O65acTy UCTIOIB30BAHUS KOMIIPECCOPHBIX MAIIMH (/IS TPAHCIIOpTa ra3oB 10 ra30MpoBo/IaM,
JUISL YIIPaBJIE€HHUs] XUMHKO-TEXHOJIOTMYECKMMHU MPOIIECCaMH, O’KM)KEHUS Ta30B).

26. YCTpOWCTBO, IPUHIIHIT ACHCTBUS M TEOpeTHYeCKas padoyasi TuarpaMMa IOPITHEBOTO
kommpeccopa. Komrpeccopbsl mpocToro u KparHoro AeicTBUsl. MHOTOIMINHIPOBBIE
KOMIIPECCOPBI.

27. Y nenpHas paboTa Mpu U30TEPMUYECKOM CKATUU T'a3a B KOMIIPECCOPE.

28. VY nenbHas paboTa NMpH aarnadaTHYECKOM C)KaTHH ra3a B KOMIIPECCope.

29. Y nenpHas paboTa MpH MOJMTPOITHOM CKATHHU Ta3a B KOMIIPECCOpE.

30. M3orepmuueckuit u aguabaruyeckuit KII/] koMmpeccopHoit MaliHbI.

31. Teopernyeckas u IeHCTBUTEIbHAS MOLTHOCTH ITOPIITHEBOTO KOMITPECCOpa.

32. Teopernyeckas ¥ IeHCTBUTEIbHAS 00BbEMHAS TT01a4a mopurHeBoro kommpeccopa (I1K).
Koadounuent nogaun. O0bEMHBIN 1 TepMuyeckuit ko3pdumuentsl. Koadduument
FepPMETUYHOCTH.

33. [Ipenen cxxatus raza B MOPLUIHEBOM KOMIIPECCOPE.

34. MuaukatopHasi 1 SHTPOINUITHAS JHarpaMMbl OPIIHEBOIO KOMIIPECCOPa, ONpPEeTICHHE 1O
HUM YJIEJIbHON paboThI CXKaTHS rasa.

35. YCTpoiicTBO M IPUHIIMIT JEHCTBUSI MHOTOCTYIIEHYATOTO TMIOPITHEBOTO KOMITPECCOPA.

36. IIporecchl MHOTOCTYIIEHYATOTO CXKATHUS Ta3a B OPIIHEBOM KOMIIpECCOpe Ha JuarpaMmmax p-
vuT-S.

37. CiocoObI peryupoBaHus IPOU3BOAUTEILHOCTH TTOPITHEBOTO KOMITPECCOPA.



38. YcTpoiicTBO M IPUHIUI JeHCTBUS TypOOTa3o1yBOK.

39. YcTpoicTBO M MIPUHITUTT ACHCTBUS TYPOOKOMITPECCOPOB.

40. IIporecchl MHOTOCTYIIEHYATOTO C)KATHA raza B TypOoMaImHax Ha quarpammax p-v u T-S.
41. CreneHb ckaThs ra3a B TypOOMaIIMHax U UX MOITHOCTb.

42. YCTpOCTBO U MPUHIHII JICHCTBUSL BEHTUIISITOPOB.

43. YacTHast XapaKTEepUCTHKA LIEHTPOOEKHBIX KOMIIPECCOPHBIX MaMH. OnTUMaIbHbII padounit
PEKUM TypOOMAIIIUH.

44. YauBepcanbHasi XapaKTEepUCTUKA HEHTPOOEKHBIX KOMIIPECCOPHBIX MAIlIKH.
Haussirogneiimmii pabounii pe;kxuM TypOOMaInH.

TI.
Kpurepnu oneHKH O0TBETOB HA 3K3aMEHAIMOHHBbIE BOMPOCHI MO JIMCHUILIMHE
b1.B.15 «Hacocbl 1 KoMIIpeccopbi»

OreHka 3a OTBET Ha BOIIPOCHI 3K3aMEHAIMOHHOTO OWIeTa, TPOBOAMMBINA B ()OpME YCTHOTO
OIpoca 3HAHH CTYJIEHTOB, OCYIIECTBIISIETCS B COOTBETCTBUU C OAJIbHO-PEUTUHIOBON CHCTEMOM
W TpearnosaraeT MaKCUMallbHbIA Oamn 3a orBeTr — 5. OlleHMBaHUWE OTBETa CTYACHTA
MIPOU3BOUTCS 10 CIIEAYIOIIEH IIKale 6amioB

Kpurepuii ouenkn bana

JleMOHCTpHUpYET MOJHOE NOHMMAHHME IIOCTABIEHHOTO Bompoca. JlaeTr mnoJHbIM
pa3BepHYTHI OTBET Ha OCHOBHOM Bompoc. JlaeT sormdecku OOOCHOBAHHBIM U
IIPaBUJIBHBIN OTBET HA JOMOJHUTEIbHBIN BOIIPOC.

Onenka «OTJMYHO» BBICTABISETCS  CTYIEHTY, €CIM OH HCYEPIBIBAIOILE,
IIOCJIEIOBATEIbHO, YETKO W JIOTMYECKHM CTPOMHO M3JIaraeT MaTepuai, yMeeT TECHO
YBSI3BIBAaTh TEOPHUIO C NMPAKTUKOM, UCIOJB3YET B OTBETE MaTepHall PEKOMEHIYeMOMU
JUTEpaTyphl,  MPaBWIbHO  OOOCHOBBIBA€T  NPUHATOE  pEUIEHHE,  BIAJEET
Pa3HOCTOPOHHMMU HaBbIKAMM U IPHEMAMH BBINIOJHEHUS IPAKTUYECKUX 3a/1a4.

3HaeT: NpPUHLMIOBL JEHCTBHS KOMIIPECCOPHBIX MAaIIMH M HAcOCOB C IO3ULIUU
(byHAaMEHTaIbHBIX 3aKOHOB TEPMOAMHAMUKY U I'a30BOM AMHAMHUKHU; METOABI pacyéra,
NPOCKTHPOBAHUS H KOHCTPYHPOBAHMS KOMIIPECCOPHBIX MAIIMH H  HAcocoB; | 36-40
XapaKTEePUCTUKM W OCHOBHBIE KOHCTPYKIIMM OTEYECTBEHHBIX U 3apyOexkHbIX
KOMIIPECCOPHBIX MAIIMH W HACOCOB; JEHCTBYIOIIHME TI'OCYJAapPCTBEHHBIE CTAaHIAPTHI
(I'OCT), otpacnessie ctangaptel (OCT), pykoBOsIIME TEXHUYECKHE MaTepHatbl
(PTM) u npyrue HOpMaTUBHBIE JOKYMEHTHl MO pacdery, HPOEKTUPOBAHHUIO U
MCIIBITAHUIO KOMIIPECCOPHBIX MAIIVH U HACOCOB.

Mo:keT: BBINOJIHATH MPOEKTUPOBOYHBIE PACUETHl KOMIIPECCOPHBIX MAIlMH U HACOCOB
U UX DJEMEHTOB II0 HUCXOAHBIM JAaHHBIM; BBINOJHATH PACUETHl HA IPOYHOCTH
crnenupuIecKrX y3JI0B U 3JIEMEHTOB KOMITPECCOPHBIX MAIIUH M HACOCOB.

Cnoco0eH: BBINOIHATH MOAOOP KOMIIPECCOPHBIX MAllMH M HACOCOB JJISl 3aJaHHBIX
YCIIOBHMM 3KCIUTyaTalllH.

JlaeT 1OCTaTOYHO MOJIHBIA OTBET, C HAPYLIEHHEM IOCIEAOBATEIBHOCTH HU3JI0KEHUS.
OTBeuaeT Ha JOMOJHUTEIHHBIA BOIIPOC, HO 000CHOBATH HE MOXKET.

OueHka «XOpOLIO» BBICTABISIETCS CTYAEHTY, €CIM OH MO CYIIECTBY H3Jaraer
MaTepI/IaJ'I, HpaBI/IJ'H)HO HpI/IMeHﬂeT TeopeTquCKI/Ie ITIOJIOKCHU S HpI/I pemeHI/m
MPAKTUYECKUX BOIIPOCOB.

3HaeT: OCHOBBI METOJIOB pacyeTa T'MApPO- U MHEBMOCUCTEM, MAPAMETPOB HACOCOB U
KOMHpQCCOpOB, OCHOBHBEBIC TeOpeTI/I‘-IeCKI/IC IIOJIOKCHU A, ITIOHATHA, 6330BI>IC KOHIICIIIINUN
1 METOJBI.

MO)KGT: HCIIOJIBb30BAaTh OCHOBHBIC ITOHATUA IOUCIUIIJIINHBI HpI/I HpOGKTI/IpOBaHI/II/I nu
SKCIUTyaTaIlliy Pa3HOOOPA3HBIX TEXHOJIOTHYECKUX CUCTEM M YCTAaHOBOK.

30-35




Cnoco0eH: IpUMEHATH [TOJIyYEHHBIE HABBIKM IIPU pacyeTe THAPO- U ITHEBMOCUCTEM U
noa00pe 1o KaTaJloraM HacoCOB M KOMIIPECCOPOB.

JlaeT HEMOJIHBIA OTBET HAa OCHOBHOW Bompoc. He naer orBera Ha JOIOJHUTEIBHBIN
BOIIPOC.

OneHka «yI0BJIETBOPHUTEJIbHO» BBICTABIISIETCS CTYJIEHTY, €CIM OH MMEET 3HaHUs
TOJIBKO OCHOBHOT'O MaTepuaia, HO HE YCBOMJ €ro AETaleH, JOIyCKaeT HETOYHOCTH,
HEJ0OCTATOYHO IIPaBUJIbHBIE (OpMyYITHPOBKH, HapyILIEHUs JIOTUYECKON
IIOCJIEZ0BATENBHOCTH B U3JI0KEHUH IIPOrPAMMHOI0 MaTepraa.

3Haer: 00 OOUMX NPUHIMMAX JAEHCTBHS KOMIPECCOPHBIX MAIIMH M HACOCOB C
HO3ULMHU (PYHAAMEHTAIbHBIX 3aKOHOB TEPMOJAMHAMUKY U I'a30BOM JUHAMUKHU.

Mo:ker: 0003HAUUTH  KIIIOYEBBIE  METOIBI  pacuéra, MPOEKTUPOBAHHUA U
KOHCTPYMPOBaHHUSI KOMIIPECCOPHBIX MAlIMH U HACOCOB; UCIOJIb30BATH OTPAHUYECHHBIN
KAaTerOpHaAJIbHBIN anmnapar JUCHUILINHEIL.

Cnocoben: cdopmynupoBaTh B OOIIMX YepTax XapaKTEPUCTHUKHM M OCHOBHbBIE
KOHCTPYKIMU HEKOTOPBIX KOMIIPECCOPHBIX MAIIMH U HACOCOB.

24-29

Her orsera.

OueHka «HeEyAOBJIETBOPUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET
3HAYUTENIBHOM YacTH MPOrpaMMHOI0 MaTepuala, JOIyCKAeT CYILEeCTBEHHbIE OLIMOKH,
HEYBEPEHHO, C OOJIbIIMMU 3aTpyJHEHUSIMH OTBeuaeT Ha Bompockl. Kak mpasuio,
OLICHKA «HEYJIOBJIIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpPblE HE MOIYT
IPOJOIDKUTE OOydeHHe Oe3 JONOJHHUTENBHBIX 3aHATHH 10 COOTBETCTBYIOIIECH
JUCLIUILINHE.

MWHUCTEPCTBO HAYKM U Bbiciero obpasosaHus Poccuiickon depepaumm

HUKHEKAMCKMI XMMWKO-TEXHONOTMYECKUIA UHCTUTYT (uaman)

denepanbHOro rocyaapcTBeHHOro b1oaKeTHoro 06pasoBaTeIbHOMO YUYpeKAEHMUSA

BbiCLUEro O6pa3OBaHMﬂ

«KasaHcKkum Hal_LMOHaﬂbeIVI MCCI'Iep,OBaTEI'IbCKVIVI TEXHOJIOTNYECKNI YHUBEPCUTET»

Dakynromem MeXaAHUYeCKUll
Kageopa Ilpoueccol u annapamul xumuyeckux mexHonro2ui

Hanpasnenue noarorosku-18.03.02—«3Quepro-u pecypcocoeperaroiye nporeccs B

XI/IMI/I‘I@CKOﬁ TEXHOJIOI'UH, He(bTeXI/IMI/II/I nu 6I/IOTCXHOJ'IOFI/II/I>)
[Tpoduns «MaluHbl ¥ anmapaThl XUMHUYECKUX MPOU3BOJICTBY
Cemectpbl 6, 6*, 4**

TecToBLBIE 3a1aHUA
0o AUCHHUIIJIUHE b1.B.15 «Hacocbl 1 KOMIIpeccopbh)

BBI6CpI/ITe TOJBKO OOWH HpaBI/IJ'IBHHﬁ OTBCT U3 IMPCVIOKCHHBIX Ha IMOCTaBJICHHBIMN BOIIPOC.

1) KaBwurarus — 3710 ...?7

a) BO3JIEHCTBUE JABJICHUS KUIKOCTH Ha B) MECTHOE U3MEHEHHUE TUAPABINYECKOIO
CTEHKH TpyOONpOBOa; COTPOTHBIICHUS;

0) ABMKEHHE KHUJIKOCTH B OTKPBITHIX I') I3MEHEHNUE arperaTHOr0 COCTOSHUS KUAKOCTU
pyciax, CBI3aHHOE C UHTEHCUBHBIM IIPU IBHKEHUH B 3aKPBITHIX pycllaX, CBSI3aHHOE C
NIEPEMELINBAHUEM; MECTHBIM I1a/ICHUEM JABJICHUS.

2) KaBuTanus He CIIy)KUT IPHYNHON YBEITHUYCHUS

a) BuOpanuu; B) KI1/] ruapomariuy;
0) HarpeBa TpyO;  T') CONPOTHBIICHUS TPYOOTIPOBO/IA.

3) VkaxxuTe Ha pUCYHKE BCACBIBAIOIIMI TPYOOIIPOBO/




I
I
1

a)3+4; B) 1+2;
0) 1; r) 2.

4) TIpaBuiio yCTORYMBOI pabOTHI HACOCA TTIACHT

a) IpU YCTAHOBUBIIEMCA TCUCHUHN JKUIAKOCTHU B B) IIpU YCTAHOBUBIIEMCA TCUCHUH JKUIAKOCTH

TpyOOIPOBO/IE HACOC Pa3BUBAET HAIIOP, B TPyOOIIPOBO/IE PACXO KUAKOCTH OCTACTCS
paBHBII IOTPEOHOMY; TIOCTOSIHHBIM;

0) Ipu YCTAHOBHUBIIIEMCS TCUCHHUHU YKHUIKOCTH I') IPY YCTAaHOBUBIIEMCS TCUCHUH KHIKOCTH
pa3BUBACMBbIil HACOCOM HAIOP JIOJKECH OBITh B TPyOOIIPOBO/IC JaBICHHUE KHUIKOCTH
OosbIe MOTPeOHOTO; OCTaeTCs IOCTOSTHHBIM.

5) XapakTepuCTHKON Hacoca Ha3bIBACTCS

a) 3aBUCHUMOCTb U3MEHEHUS JaBJICHUS U B) €r0 TEXHUYECKUE XapaKTCPUCTUKHU:

pacxojia Ipyu U3MEHEHHH YaCTOTbI HOMHUHAJIBHOE JIaBJICHUE, PACXOJ U YacTOTa
BpAIlICHHUS BaJIA; Bpamenus Bana, KI1/;

0) ero reoMeTpUYECKUE XapaKTEPUCTUKH; T') 3aBUCUMOCTh Haropa, co37aBaeMoro HacoCoM

H,.uc OT ero mogauu mpu MOCTOSIHHON 4acTOTe
BpAILICHMS BaJja.

6) Merox pacuera TpyOOIIPOBOIOB C HACOCHOH MMOJIa4eH 3aKIr0YaeTCs

a) B HAaXOXKJIECHUU MaKCUMAaJIbHO B) B COBMECTHOM IOCTPOEHUH Ha OJIHOM Tpaduke
BO3MOKHOM BEICOTHI IOIBEMA KUJIKOCTH KPUBBIX TOTPEOHOTO HANIOPA U XapaKTEPUCTUKU
IIyTEM IOCTPOEHHUSI XapAKTEPUCTUKHU Hacoca € MOCIeAYIOIUM HaX0XKICHUEM TOYKH UX
TpyOOIpOBOIA; TepecevyeHust;

0) B cocTaBreHuH ypaBHeHHs bepHynnu T') B ONPEJIEICHUN COTPOTUBIIEHUS TPyOOTIPOBOIa
JUIST HAYaIbHOW M KOHEYHOM TOYEK IyTE€M 3aMEHbI MECTHBIX COMPOTHUBICHUN
TpyOOIpOBO/IA; SKBUBAJICHTHBIMM JJTMHAMH.

7) Touka nepeceyeHus: KpUBOW MOTPEOHOTO HANIOpa C XapaKTEPUCTHUKON Hacoca Ha3bIBACTCS

a) TOYKOW OMTUMANLHOM paboThl;  B) TOYKOM MOJauu;
0) paGoueii TOUKON; ') TOUKOW Hamopa.

8) Hacoc, B KOTOPOM IKHAKOCTh IEPEMEIIACTCS TOJ JCHCTBHEM IEHTPOOCIKHBIX CHII,
Ha3bIBAETCS

a) JIOTAaCTHOM IEHTPOOSKHBIN HACOC;  B) MOPIIHEBOI HACOC IIEHTPOOEKHOTO JCHCTBHS;
0) TomacTHOM 0CeBOM HACOC; r) nuddepeHmanbHbIA EHTPOOSIKHBIN HACOC.

9) B moBOPOTHO-JIOMACTHBIX HACOCAX MIOBOPOTOM JIOMACTEH PEryIupyeTcs



a) peXXHUM JIBHKEHUS KUJKOCTH Ha BBIXOJIE U3 HAcOCa;  B) HAIPaBJIEHUE MOJA4YU KHUAKOCTHU;
0) CKOpPOCTh BpaIlleHUs JIONACTEIH; I) Mojava *uJIKOCTH.

10)  [loprHeBbIe HACOCHI IO THITY BHITCCHUTENEH KIACCUPHUIIMPYIOT HA

a) IJTyH)KEPHBIE, TOPIIHEBBIE U B) MOPIIHEBBIE, KYJIAYKOBBIE U

nuadparMeHHBbIE; nuadparMeHHbIC,

0) uIyH>KepHbIe, MeMOpaHHBIE U TIOPLITHEBLIC; r) anadparMeHHbIe, JONaCTHBIE U
IUTyH)KEpPHBIE.

11) Ha pucyHke n300pa)eH MOPIIHEBOM HACOC MPOCTOrO ACHCTBUS. Y KaKUTE HENPABHILHOE
0003HaYeHne ero DJIEMEHTOB.

2 3
f
a) 1 - muHAp, 3 - MTOK; 5 - BcaChIBAIOIINN B) 7 - paboyas kamepa, 9 - HalOPHBIHA
TpyOOIIpOBO/; TpyOoIpoBoa, 1 - uuInMHAp;
0) 2 - mopuieHs, 4 - pacXoJHbIN pe3epByap, 6 - r) 2 - mopuieHs, 1 - nunuHAp, 7 -paboyas
HarHeTaTeNbHbIN KIalaH; Kamepa.

12)  O6bemusiit KI1/1 Hacoca - 310

a) OTHOLIEHHUE €ro JeHCTBUTENbHOM B) Pa3HOCTb €r0 TEOPETUUYECKOMN U JeHCTBUTENBHON
[IOA4U K TEOPETUYECKOM; [10/1a4H;

0) OTHOIIIEHHE €r0 TEOPETHUUECKOM I') OTHOUIEHHE CYMMBI €r0 TEOPETUUECKOH U
MOJA4YM K JIEVCTBUTEIILHOM; JeMCTBUTENBHON TIOJJau K 4acTOTe 000pOTOB.

13)  OcHOBHBIM pabOYKM IIIEMEHTOM HOPIIHEBOTO HACOCA SBIISETCS?
a) ab0eparuss ~ B) omopa 1) TeBHAITUS
0) 6oynayH  T) MOpUICHb

14) B mopIHeBOM Hacoce MPOCTOro JACHCTBUS OJJHOMY 000OpPOTY JBUTATEIISI COOTBETCTBYET

a) 4eTBIpE XO0/1a MOPUIHS;  B) JIBa XOJa IOPILIHS;
0) OAMH XOJ1 OPIIIHS; T') MOJIOBMHA XO/a MOPIIHS.

15)  HenosnHoTa 3amnonHeHus padouei KaMepsl MOPIITHEBBIX HACOCOB

a) yMEHbIIIaeT HEPaBHOMEPHOCTh T0J1a4H; B) CHIDKAET JICUCTBUTEIBHYIO MT0/Ia4y HACOCA;
0) ycTpaHseT yTeuKd )KUJKOCTH U3 paboueit I') yCTpaHsieT HECBOEBPEMEHHOCTb 3aKPBITUS
KaMephl; KJIAIIaHOB.

16) B mopiiHeBOM Hacoce IBOMHOIO JACHCTBHS OJHOMY X0y MOPIIHS COOTBETCTBYET

a) TOJIBKO IPOLIECC BCAChIBAHNUS; B) IPOIIECC BCACHIBAHUS WJIM HAarHETAHUS;



0) mporiecc BCaChIBaHUS U

Har"u€TaHus;,

F) mponecc BCaCblBaHW A, HArHETaHUA U CHOBA
BCaCbhIBaHMAI.

17) B mopIiiHeBOM Hacoce MPOCTOro ACHCTBUS OJHOMY X0y IMOPIIHS COOTBETCTBYET

a) TOJIBKO IMPOLIECC BCAChIBAHUS;
0) TOJIBKO IPOLIECC HATHETAHWS,

B) IIPOLIECC BCACHIBAHUS WJIM HAarHETAHUS;
I') HU O/IUH IPOLIECC HE BBIMOJIHACTCS MOJIHOCTBIO.

18)  Ha xakom pHCYHKE M300pakeH MOPIIHEBOM HACOC IBOMHOIO JAEHCTBHS?
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19)  HauOGoubIias u paBHOMEpHas [oja4a HAOJIFIAeTCs Y MOPIIHEBOr0 Hacoca

a) MPOCTOTO JICUCTBUS;
0) IBOMHOTO JIEHCTBHSI;

B) TPOMHOIO JAeiCTBUS;
r) nuddepeHnnanbHOro AeicTBuUS.

20)  WunmukaropHas quarpamma MopIiHEeBOro HAcOca 3TO

B) rpaduK, MOTyUYEHHBIH C TOMOIIBIO
CHeNHaTBHOTO MPHOOpa - MHANKATOPA;

r) rpaduK U3MEHEHH 1aBICHUS B
HarHeTaTeJIbHOM TPYOOIIPOBO/IE 32 MOTHBIN
000pOT KPUBOLIMIIA.

a) rpaduK U3MEHEHUs JaBJICHUS B
IWIMH/IPE 32 OJIMH XOJI TIOPIIHS;

0) rpaduk U3MEHEHHsI TaBJICHHUS B
HUAJTUHIPE 32 OJIMH TTOJIHBIN 000pOT
KPHUBOIIINIIA;

21) WuaukaTopHas nuarpaMma mo3BOJIsSET
a) CTIEIUTH 32 PABHOMEPHOCTHIO MOAAYH KHUJIKOCTH; B) yCTaHABJIMBATh YCIOBUS
OEeCKaBUTAIIMOHHON PabOTHI,

F) AUArHoCTUPOBATb TCXHUYCCKOC
COCTOAHHEC Hacoca.

6) OIPCACIIUTL MAKCUMAJILHO BO3MOKHOC
JaBJICHUEC, pa3BUBACMO€ HACOCOM;

22)  MoIHOCTh, KOTOpast EPEaeTCsi OT MPUBOJIHOTO JBUTATENS K BaJly HACOCA HA3bIBACTCS

a) TI0JIe3HAasI MOIITHOCTH;
0) moaBeIeHHAsT MOIITHOCTb;

B) TUPABIINYECKAsi MOILIHOCTb;
I') MEXaHMYECKAsi MOIIHOCTb.

23) MOH_IHOCTB, KOTOpass OTBOAUTCA OT HACOCAa B BUAC IMOTOKA KUAKOCTH IIOJ AABJICHUCM
Ha3bIBACTCA

a) TIOJIBEJICHHASI MOIITHOCTh;
0) MmoJIe3Hast MOITHOCTb;

B) TUJIPABIINYECKAsi MOIIIHOCTb;
I') MEXaHUYECKAasi MOILIIHOCTb.

24)  OObemusiit KI1/1 Hacoca oTpaxkaeT moTepy MOIIHOCTH, CBSI3aHHBIC



a) ¢ BHYTPEHHUMHU NIEpETEUKaMH KUJKOCTH B) ¢ Aedopmarueii moToka padboueit sKuIKOCTH

BHYTPH Hacoca 4epe3 3a30PhI MOIBHKHBIX B HACOCE U C TPEHUEM JKHUIKOCTH O CTCHKH H
JJIEMEHTOB; JTHO arrapara;

0) ¢ BOBHUKHOBECHUEM CHJIbI TPCHHS MEKIY T') C HEMIOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B
OABMKHBIMH DJIEMEHTAMM HACOCA; HarHeTaTeJIbHOM TPYOOITPOBOJIC.

25)  Mexanunueckuii KIT]] Hacoca oTpaskaet OTepH MOILITHOCTH, CBSI3aHHBIC

a) ¢ BHYTPEHHUMHU IIEpETEUKaMH KUJKOCTH B) ¢ Aedopmarueii moToka padboueit KUIKOCTH
BHYTPH Hacoca yepes3 3a30pbl MOABHKHBIX B HACOCE U C TPEHUEM JKUAKOCTH O CTEHKU
JIIEMEHTOB; TUJIpoannapara;

0) C BOSBHUKHOBEHHMEM CHJIbI TPEHUS MEXKIY I') C HEIIOCTOSIHHBIM PAcX0JJOM KHJKOCTU B
MOJIBUYKHBIMM 3JIEMEHTaMU HAcoCa; HarHeTaTeJIbHOM TPYOOIIPOBOJE.

KpuTtepun oieHKn ypoBHsI 0TBETOB Ha TecTUpoBaHuu 1o Aucuuniaunde HUK
PGSYHBTaTBI TCCTHUPOBAHHA OLCHUBAIOTCA IIO0 cro0aIbHOM IIKane. 3a Ka)KI[BIﬁ

IIpaBWIbHBIN OTBeT-4 Oasuia, 3a HempaBuwibHbIM oTBeT-0 OayoB. HaOpannas cymma 0amioB
HEPEBOAUTCS Ha JBAAATHOAIUIBHYIO IIKAITY:

banner BPC=(6amner TectupoBanus/100)*20.
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Kagheopa Ilpoueccol u annapamoi Xumuyeckux mexHono2uil
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3apgava 1. Hacoc mepekaumBaeT MAKOCTb MAOTHOCTbIO p Kr/m3. MokasaHue maHomeTpa Ha
HarHeTatenbHom Tpy6onposoge 1,8 krc/cm? (0,18 MIMa), nokasaHue BakyymmeTpa (paspexeHue) Ha
BCacblBatowem Tpybonposoae nepes Hacocom 29 mm pT. cT. MaHOMeTp npucoeamHeH Ha 0,5 m Bblwwe
BaKyymmeTpa. [lnameTpbl BCACbIBAOLWLENO M HarHeTaTe/IbHOro TpybonpoBoaa oAnHaKoBbl. Kakoi Hanop
pa3BuBaeT Hacoc?
a) p=800 kr/m3, 6) p=850 kr/m3, 8) p=900 Kr/m3.
3apgaua 2. Hacoc nepekauMBaeT KMAKOCTb MNNOTHOCTbIO p Kr/m® M3 pesepsyapa C
aTMochepHbIM JaB/ieHMem B annapar, AasneHne B KOTopom P,s=37 Kkrc/cm?, mam 3,7 MMa. BbicoTa
nogbvema 16 m. Obuwee conpoTnBaEHME BCACbIBAtOLLEN M HAarHeTaTeNbHOM ANHUIA 65,5 m. OnpegenvTs
MOAHbIA Hanop Hacoca. a) p=800 kr/m3, 6) p=840 kr/m3, B) p=880 Kr/m>.
3apauva 3. Onpegenutb KM/ HacocHoi yctaHoBKK. Hacoc nogaet 400 am3/MUH XMOKOCTU
OTHOCUTE/IbHOM NNoTHOCTM A. MonHbid Hanop 30 m. NoTpebnseman aguratenem MolHocTb 2,5 KBT. a)
A=0,75; 6) A=0,86; B) A=0,95.
3apaua 4. Mpon3soauTenbHOCTb Hacoca 20 Am3/C UAKOCTU OTHOCMTENbHOM NNOTHOCTU A.
MonHbin Hanop 58 m, KN Hacoca 0,64, KN nepegaun 0,97, KNA anektpogsuratensa 0,95. Kakoit
MOLLHOCTU ABuratesib Haao ycTaHoBuTb? a) A=0,85;
6) A=0,91; B) A=0,97.
3apaua 5. CKopocTb CTpyM Ha Bbixoge m3 anddysopa ropuM3oHTanbHOrO BOAOCTPYMHOrO
Hacoca w m/c. Boga Bbixogut 13 anddysopa nog atmocdepHbiM AasieHnem. uameTp BbIXOAHOIO
oTBepcTMA auddysopa (ceyenue ) 62 mm, guameTp otBepcTus conna (cedeHue 1) 30 mm. Ucnonb3ysa
ypaBHeHWe BbepHynnun, onpenenntb TeOpeTUyeckyro BbiCOTy H, Ha KoTopyto moxeT OblTb NogHATa
OTKauyMBaeman 13 OTKPbITOM eMKocTu BoAa, a) w=1,4 m/c, 6) w=1,6 m/c, B) w=1,8 m/c.
3apgaua 6. logadya BeHTM/IATOPa, 3acacbiBaloWero Bo3AyXx W3 aTtmocdepbl, V m3/u.
OnpenennTb MaccoByl MPOU3BOAUTENbHOCTb BeHTMAATOpa 3Mmoli(-20°C) n netom(25°C). a) V=10000
m3/u, 6) V=20000 m3/u, 8) V=30000 m3/u.
3apaua 7. Kakoe paBneHve [O/KeH pa3BMBaTb BEHTUAATOP ANA MNO4AYM BO3Ayxa U3
atmocoepbl(t=20°C) B nNpocTpaHCTBO C M3ObITOYHbIM AaBneHMem 50 mm BogHoro crtoniba. MoTtepwu
AasneHus B8 Tpybonposoae 300 IMa, ckopocTb Bo3ayxa B HEM w m/c. a) w=10 m/c, 6) w=20 m/c, B) w=30
m/c.
3apaua 8. Onpegenutb abconoTHoe pasneHue ( B aT ), NOAABAEMOr0 B MOHTENIO A/1A
nogbEMa CEPHON KUCAOTbl OTHOCUTENbHOM naoTHOocTM 1,8 Ha BbicoTy H m. mgpasamyecknm
conpoTtusneHnem npeHebpeyb. a) H=8m; 6) H=15m; B) H=25Mm.
3apaya 9. [lopwHeBOM HAcoC HaxoguTca Ha BbicoTe H M Hag ypoBHEM MOpS.
MmppasanMyeckoe CONPOTUBAEHWE BCACbIBAOLWENA IMHUM 7 M BOAHOrO cTon6a. leomeTpuyeckas BbicoTa
BcacbiBaHMA 4 M. MpKn KaKol MaKCMMabHOM TemnepaType BoAbl BO3MOXKHO BcacbiBaHue? a) H=200m; 6)
H=400m; B) H=600Mm.
3apauva 10. Hantn o6bEMHY0 nogavy anddepeHunanbHOro NOpPLIHA Hacoca, MMELWEero
6onbwnit guametp nayH:kepa 300 mm, meHbwKnit 200 mm. Xoa nayH»Kepa 500 mm, YacToTa BpaLeHns
Bana n 06/muH. Kosdduument nogaum 0,83. a) n=40 06/munH; 6) =60 06/MmunH; B) N=80 06/MMH.
3apaua 11. bak guametpom 4 M U BbICOTOM 2 M HanoJHAETCA MOPLIHEBbIM HAcOCOM
ABoiiHoro genctema 3a 30 MuH. uameTp nayHxepa 200mMm, AnameTp WToKa 60 mm, pagmyc KpueoLmna



150 mm. YacroTa BpauieHus Bana n 06/muH. Haintn koadpduumeHT nogaum Hacoca. a) n=50 06/muH; 6)
n=60 06/muH; B) n=70 06/MuH.

3apaua 12. O6bEMHasA Nogaya NOPLIHEBOrO Hacoca ABOWHOro AencTana 20 M3/4 MMAKOCTU.
YacTtoTa BpallleHus KpusoLwunna n 06/mMuH, guameTtp nayH»Kepa 120 mm, gMameTp WTOKa 32 MM, paanyc
Kpusowwuna 130 mm. Haiitn kKoadpdpuumeHT nogaum Hacoca. a) n=40 06/muH; 6) n=50 06/muH; B) n=60
06/MUH.

3apaua 13. Yucno 3ybbeB Ha LiecTepHe WecTepéHYaToro Hacoca 15, wupuHa 3yba 45 mm,
naowagb cedeHua 3yba, OrpaHMYEHHOrO BHELWHEW OKPYXHOCTbIO cocedHei wecTepHu, 1000 mm?,
CKOpOCTb BpalleHna wectepHn 500 06/muH, nogada Hacoca V m3/muH. Halitn KosadduumeHT nogaum
Hacoca. a) V=0,25 m3/muH, 6) V=0,25 m3/muH, 8) V=0,35 m3/MmuH.

3apaua 14. OaHOCTyneHYaTbli NOpLIHEBOM Komnpeccop ckumaeT 500 m3/y ( cumtas npu 0°C
n 760 Mmm pT. CT.) ammuaka ot 3 Krc/cm? go p Krc/cm?(pasneHune abconoTHoe). HauanbHasa Temnepatypa
ammumaka -15°C; KN4 komnpeccopa 0,75. Haittn notpebnaemyio MOLLHOCTb Komnpeccopa. a) p=10
Krc/cm?; 6) p=15 Krc/cm?; B) p=20Krc/cm?.

3apaua 15. O6bEémHan nogaya LeHTpobeskHoro Hacoca V. m3/u Boabl ¢ TemnepaTypoit 25°C.
CkopocTb BpalleHusa Koneca 2000 o6/muH. AtmochepHoe pasneHne 750 mm pT. cr. MonHoe
rMApPaBAMYECKOe CONPOTMBIEHME BCACbIBAOLWLEN MMHUM 5 M. HaliTK TeopeTMYecKn A0NyCTUMYHO BbICOTY
BCcacblBaHMA Hacoca a) V=100 m3/y, 6) V=150 m3/y, 8) V=200 m3/u.

3apgaua 16. HaliT 06bEMHYIO noAavy LecTepEéHYaToro Hacoca CO CKOPOCTbIO BpalleHuA
Bana n 06/muH. Yucno 3ybbes wectepHm 15, wupuHa 3yba 35 mm, naowaab ceyeHua 3y6a,
OrpaHMYeHHas BHeLHeN OKPYXHOCTbIO coceaHei WwecTtepHn 8 cm?, koabduumeHT nogaum 0,75. a) n=400
06/muH; 6) n=500 06/MmunH; B) n=700 06/MMH.

3apgaua 17. O6bémHaa nogava seHTUNATopa V m3/MUH npu nonHom Hanope 950 Ma v KM/
0.5. OnpeaennTb MOLLHOCTb 3neKkTpoasuratens. a) V=100 m3/muH, 6) V=200 m3*/muH, 8) V=300 m3/MuH.

3apaua 18. MNotpebaseman MOLHOCTb LEeHTpoberKHOro BeHTUAATopa 1 KBT Npu 06BEMHOM
nogaye 3000 m3/4 n ckopocTM BpauleHuUa Koneca 1000 o6/MuH. BeHTUNATOP €O30aéT M36bITOYHOE
AasneHne 50 mm Bog. cT. OnpegennTb nogavy, u3bbiTouHOe AaBAeHWE W NOTpebAsemMytd MOLLHOCTb
BeHTMAATOpa Npu N 06/muH. a) Nn=1200 06/munH; 6) Nn=1300 06/MunH; B) Nn=1500 06/MUH.

3apaya 19. O6bémHaa nogaya nopwHesoro Komnpeccopa 10 m3/u (npu ycnosuax
BCacbiBaHMA) yrnekucnoro rasa npu KN 0,7. Komnpeccop CKUMaeT AUOKCUA, Yrneposa C HayalbHOM
TemnepaTypoit -10°C ot 10 go p Krc/cm?. Kakosa noTpebisemas MOLLHOCTb Komnpeccopa? a) p=40
Krc/cm?; 6) p=50 Krc/cm?; B) p=80 Krc/cm?.

3apgaya 20. OnpegenvTb MOLLHOCTb Asuratens Hacoca ¢ obbémHol nogavein V. gmd/c
KUOKOCTU OTHOCUTENbHOW nnoTHoctu 1,25. MonHbit Hanop Hacoca 60 m. KN Hacoca 0,7, KN4
nepegnaum 0,95, KM/ anexktpoasuratens 0,93. a) 20 am3/c; 6) 40 am3/c; 8) 60 am3/c.

3apaua 21. OgHOCTYNEeHYaTbl NOPLUHEBON KOMMPECCOP CHMMaEeT aTMOChEepHbI BO3AYX C
TemnepaTypoi 20°C a0 abcoNoTHOro AaBaeHua p Krc/cm?. JuameTp nopuiHa 230 Mm, xoa, nopluHa 250
MM, 06bEM BpeaHOro NpocTpaHcTBa 5% oT 06béma, onMCbiIBae@MOro MOPLIHEM, CKOPOCTb BpPaLLEHUs
Bana 350 06/muH. lokasaTenb NOAUTPONbI paclumpeHns Ha 12% meHblie MoKasaTens agunabaTbl.
O6bwwmn KNA komnpeccopa 0,75. Onpeaenutb 06BEMHYIO NoAavyy WM MNOTPebASEMYD MOLLHOCTb
Komnpeccopa. a) p=6 krc/cm?; 6) p=8 Krc/cm?; B) p=10 Krc/cm?.

3apaua 22. Onpegenntb [JaBfieHWE HarHeTaHWA OAHOCTYNEHYATOro MNOPLUHEBOrO
KOMNpeccopa, CXUMaloWeEero 3TWUAeH, npu Kotopom o6bémHbii KMNA ynagétr go A. [dasneHue
BcacbiBaHuA 1 Krc/cm?. M3 BpegHOro npocTpaHCTBa ras paclmpsetca agnabatnyeckn. O6bEM BpeaHOro
npocTpaHcTea 5% oT 06bEMa, onucbiBaemoro nopluHem. a) A=0,2; 6) A=0,3; 8) A=0,4.

3apaua 23. MaKcumanbHaa Temnepatypa B UWAWHAPE OAHOCTYNEHYaToro MOPLUHEBOro
Komnpeccopa, Npu KOTOPOW Macso B AOCTAaTOYHOM CTEMEHU COXPaHAET CMasbiBalOWY CNOCOBHOCTD,
160°C. HauanbHaa Temnepatypa rasa 20°C. [JasneHue BcacbiBaHMa 1 Krc/cm? a3 cKumaetca
aamnabatnyeckun. HaTm makcMmasnbHOe AaB/ieHWE HAarHeTaHWa and: a) a3oTta; 6) aproHa; B) aTueHa.

3apaua 24. HaliTu u4mcno CcTyneHel MOPLIHEBOr0 KOMMPECCOopa, CHUMAIOWeEro asoT C
Temnepatypoi 25°C ot 1krc/cm? fo p Krc/cm?(aasneHune abcontotHoe). MakcumasibHas TemnepaTypa B
KoHUe cKaTma 140°C. Mpouecc ckatva agmabaTuueckuin. a) p=40 krc/cm?; 6) p=80 Kkrc/cm?; B) p=120
Krc/cm?.

3apauva 25. Halitu TeopeTumyeckyto paboTy cxKatvAa Bogopoga c TemnepaTypoi 25°C ot
1krc/cm? go p Krc/cm?(pasneHune abconoTHOE) NPU OAHOCTYMEHYaTOM M ABYXCTYMEHYATOM CKaTuu: a)
p=15 Krc/cm?; 6) p=25 Krc/cm?; B) p=40 Krc/cm?.



3agaua 26. [1n1a uvcnblTaHWA KOMMpeccopa Mcnosib3osasnca 6annoH obbémom 50 amd.
TemnepaTtypa aTmocdepHoro Bosayxa B 6annoHe 3a 15 muH ysenmuunnacb ot 20 go 40°C, a n3bbiTouHoE
AasneHve Bo3pocno oT 0 g4o p Krc/cm?HaiiTu 06bEMHYI0 Mogady Komnpeccopa Mnpu HOPMasbHbIX
ycnosuax. a) p=15 krc/cm?; 6) p=25 krc/cm?; B) p=40 Krc/cm?.

3apaua 27. [laBneHune B BbIXOAHOM OTBepCTUM Anddy3opa BoAOCTPYMHOro Hacoca 760 mm
PpT. CT. @ CKOPOCTb CTPyM BoAbl 3 M. JuameTp CTpyun B BbIXOAHOM OTBepcTMM conna 20 mm, a B BbIXOAHOM
otBepctun guododysopa A mm. [pumeHAa ypaBHeHWe bBepHynAn, HaAUTU TEOPETUUECKUI BAKYYM,
CO34aBaemblit BOAOCTPYMHbIM Hacocom. a) A=40 mm; 6) A=50 mm; B) A=60 mMm.

Ycnosus 3agadv nucatb nosiHocTbio. O6si3aTesieH CNUMCOK auTepatypbl. Homep BapuaHTa-no
nocneaHum umdpam Homepa 3a4éTKU. OdopmnaTb pabotry B 12-1MCTOBOM TeTpaau B KAETKY C
TUTYIbHLIM INCTOM.

KpuTtepuun oueHKu KoHTponbHOM paboTbl no HUK
KonTponbHast paboTa orieHuBaeTcs Mo ABaANaTHOAIbHON TiKane: 1 3amxaya-
3,330amna. Takum o6pa3om, MmakcuManbHast cymma 0amioB 20, a MUHUMasbHas 12.

MWHUCTEPCTBO HAYKM U BbicLiero obpasoBaHus Poccuiickon deaepaumm
HWKHEKaMCKUIA XMMUKO-TEXHONOTMYECKUI MHCTUTYT (Punnan)
denepasibHOro rocygapcTBeHHOro 610 aKeTHoro 06pa3oBaTe/IbHOTO yupeXKaeHUs
BbiCLLErO 0bpa3oBaHusA
«KasaHCKuiA HauMOoHaIbHbIN UCCea0BaTeIbCKUIA TEXHOIOMMYECKUIA YHUBEPCUTETY
Daxynomem MexaHuyecKuul

Kageopa Ilpoyeccovl u annapamul Xumuyeckux mexHoao2uil

Hanpasnenune noarorosku-18.03.02—«3Hepro-u pecypcocOeperaromnie mporeccs B
XUMHUYECKON TEXHOJIOTHH, HePTEXUMHUH U OMOTEXHOIOTHH

[Mpoduns «MaIuHbL ¥ anmapaThl XHMHYECKUX IIPOU3BOJICTBY
Cemectpsl 6, 6%, 4**

Y4yebHbIM NnaHOM no HanpasaeHuto nogrotosku 18.03.02 DHepro-u
pecypcocOeperaromnye mporecchl B XUMHUECKON TEXHOJIOTUN, HEPTEXUMUU U
OMOTEXHOJOTUM

AnA obyyarolwmxca npeaycmMoTpeHo npoBeaeHue nabopaTtopHbIx
3aHATUI No gucumnanHe HukK.

NabopaTopHble 3aHATMA NO AUCLMNANHE MPOBOJATCA B CreuMasbHO
obopyaoBaHHbIX nlabopaTopuAx C MNpUMEHeHWeM HeobXoAMMbIX CPEICTB
oOydeHus: JabopaTopHOro 000pyAOBaHUsA, OOpa3OB MJiI HCCICIOBaHUM,
MeTtoauyeckux mocobuid. Ilenp mnpoBeneHuss ga0OpaTOpHBIX paboOT -
MPAKTHYECKOE OCBOCHHE TEOPETUUECKUX TMOJIOKEHUHN JICKIITMOHHOTO MaTepHaa,
a TaKXKe BBIPA0OTKA CTYJEHTAMHU OMNPEJCICHHBIX YMEHMA W HABHIKOB
CaMOCTOSITENIFHOTO  AKCIIEPUMEHTUPOBaHMsI. Marepuanbl Uisi  TPOBEICHUS
7a00paTOPHBIX pabOT MMEITCS B YYEOHBIX MOCOOMSIX, pa3pabOTaHHBIX Ha
kadenpe [TAXT( cm. nurepatypy B PII).

Kpurepuu oueHku j1a00paTopHBIX padoT

[Ipu monroroBke k mabGopatopHoit pabore mo aucuurummae HuK cryment
JIOJDKEH BBITIOJHUTH CIIEAYIONINE BUJIBI pa0oT:

MunuMaabHbIid | MakcuMAJIbLHBINA

Brer pagor 0as 0as




CamocTosaTenbHas npopaboTka
TEOPETUYECKOTO Marepuaia K 2 3
nabopaTopHO# paboTe

O3HaKOMJICHHE C YCTaHOBKOM, MPHUOOPOM,

METOJMKON BBIMOJIHEHUA JaOOPaTOPHOM 2 3
paboThI
Breimonuenmne HEO0XO0MMOTO 9 4
IKCIIEPUMEHTA
OOpaboTka pe3yabTaTOB HCCIICIOBaHUS, 3 5
NIOCTPOCHUE TPadUKOB
AHanu3 pe3ylbTaTOB HCCIEAOBAaHUS U 3 5
BBIBOJI 110 paboTe

HUTOTI'O: 12 20

Taxum o0pa3om, kaxnaas nabopaTopHasi padoTa OLIEHUBAETCS MUHUMYM B 12
OasioB, makcumyM B 20 OamnoB. [locie BbImoaHEHUS BCeX pabOT pacCUUTHIBAETCS
UTOTOBBIA Oall MO JaHHOMY OILIGHOYHOMY CPEACTBY, Kak CpeaHee
apumeTnyeckoe 1O BceM JlabopaTopHbIM padoraM. Ilockonbky 4HCIIO
7a00paTOPHBIX PabOT y CTYACHTOB pa3HbIX (opM OOydeHHsT HEOJMHAKOBOE, TO
BBITIOJTHACTCS] KOPPEKTUPYIOMIHMMA MepecuéT 6amios.












