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Ilepeuens KomnemeHuuil u UHOUKAMOPOs 00CMUIICCHUSA
KOMHEemeHuuil ¢ yKazauuem 3manog (opmuposeanus 6 npouecce 0C60eHUs
OUCUUNIUHBL

Komnerennus:
[1K-4-cniocoOeH pa3padaTbiBaTh U IUIAHUPOBATH BHEAPEHUE HOBOM TEXHUKH U

HCpCI{OBOI\KJI TCXHOJIOTHH.

MHANKATOPBI JOCTHUKCHHSI KOMITETSHITUH:
[1K-4.1-35aeT meTonapl ompeneieHuss >(PGEKTUBHOCTH BHEAPECHHS HOBOU

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

TEXHUYECKYIO JOKYMEHTAIMIO HA HOBYIO TEXHUKY U MEPEIOBYIO TEXHOJIOTHIO;
[1K-4.3-BnameeT HaBBIKAMH Pa3pabOTKH M pealv3allid TUIAHOB BHEAPEHUS

HOBOM TEXHUKH M TEXHOJIOTMM, IIPOBEICHUS OPraHU3alMOHHO-TEXHUYECKUX

MEpOIPUATUNA, OIBITHO-KOHCTPYKTOPCKUX padoT.

Hnouxamopor 0ocmusicenus
Koxmnemenyuu Imanwt hopmuposanus é npoyecce
0C60eHUA OUCYUNTIUHDL HaumeHosaHu
e OYeHOoYHo20
Jlekyuu | IIpakmu | Jlabopam | Kypcoeo cpedcmea
ueckue | opHole u
3AHAMUA | 3gHAMUA | NPOEKM
IK-4.1 Tembl - 1-6,1-6%, - NabopaTopHasn
1-2 *% Qxk pabota. Tecr.
! ! dK3ameH
4* *’6* *
MK-4.2 Tembl - 1-6,1-6%, - NabopatopHas
1-2 o pabota. Tecrt.
L dK3ameH
Q** GX*
MK-4.3 Tembl - 1-6,1-6%, NabopaTopHas
1-2 *% ¥k paboTa.  TecT.
! ! dK3ameH
Q** Gx*




Ilepeuens oyenounvix cpeocme no oucyuniune (Mooy)

Ouenounvle cpedcmea

Kon-6o0

Min, éannoe

Max, oanrno06

Jlabopamopnasa paboma

6, 6™, 4** 12

20

Konmponvnas paboma

1 12

20

Tecm

1 12

20

IK3amen

1 24

40

Hmoco:

60

100

LLIkana oyeHusaHus

HMudp
oBOe
BbIpa

JKeHHe

Beipakenue
B 0aju1ax:

CioBecHoe
BbIpa:KeHHe

Kputepun oneHKrn HHIUKATOPOB JOCTHKEeHHA TPU popMme

KOHTPOJIA:

JK3aMeH / 3a4er ¢ OlIeHKOI

3a4dyeTr

87 -100

Ot1inyHOo
(3auTeHO)

OHGHKa «OTJIMYHO»  BBICTABJIACTCA CTYACHTY,
€CJIH TeOPETHYECKOE COJIEPKAaHNE Kypca OCBOCHO
MOJIHOCTBI0, ©0e3 TpPOOEoB; HCUEPIBIBAIOIIE,
MOCJIeI0BATELHO, YETKO U JIOTHYECKH CTPOMHO
W3jaraeT Marepuait; CBOOOJHO CIPABISETCSA C
3aauaMH, BOMpPOCAMH W JPYTUMH  BUJAAMHU
IIPUMCHCHUA 3HaHHI7[; HCIIOJIB3YET B OTBETC
JIOTIOJTHUTETBHBIN MaTepHan BCE
MPeIyCMOTPEHHBIC MPOrpaMMOi 3aaHUs
BBITIOJIHCHBI, KaY€CTBO HUX BBIIIOJHCHHUS OLICHCHO
YKrcIOM OaiIoB, ONM3KMM K MaKCHMaJIbHOMY;
aHAITU3UPyeT MOJTyYCHHBIC pe3yIIbTATHI;
MPOSIBIIIET CAMOCTOSATENILHOCTD MIPU BBIMOJTHEHUH
3aaHui

74 - 86

Xoporo
(3auTeHO)

OreHKa «XOpOIIO» BBICTABISETCS CTYIEHTY, €CIIU
TEOPETUYECKOE COJEpkKaHHE Kypca OCBOEHO
IIOJIHOCTBIO, HEOOXOJUMEbIC MIPaKTHYECKHE
KOMIIETEHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE
NPEeoyCMOTPEHHbIE  NpPOrpaMMol  OOydeHHs
yueOHble 3aJaHHsl BBIIOJIHEHBI, KadecTBO HX
BBITIOJTHEHHUS JOCTATOYHO BBICOKOE. CTyneHT
TBEPAO 3HACT Marepualg, TpPaMOTHO U IO
CyLIIECTBY  H3JaraeT  €ro, He  JOIlycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC.

60 - 73

Y noBnerBopu
TEJIHO
(3auTeHo)

OneHka «yIOBJIETBOPUTENHHO»  BBICTABISETCS
CTYyIEHTy, €CIM TEOPETHYECKOE COJEp:KaHHe
Kypca OCBOCHO YaCTHYHO, HO MPOOENbI He HOCST
CYILIECTBEHHOI'O XapakTepa, 0O0JIBIIUHCTBO
MPELYCMOTPEHHBIX MpOTrpaMMoit 3a7aHuil
BBHITIOJTHEHO, HO B HHUX HMEIOTCS OINUOKH, MpHU
OTBET€ Ha IIOCTaBJICHHBIA BOMNPOC CTYJEHT
JIOIIyCKaeT HETOYHOCTH, HEJIOCTaTOYHO
MpaBWiIbHbIE  (OPMYITUPOBKH,  HAOIIONAIOTCS
HapyILIEHUsl JOTMYECKON IMOCIeI0BaTEIbHOCTH B
M3JI0KEHUH IPOrpaMMHOI0 MaTepHaia.

Orenka
«3aUTEHO»
BBICTaBIISICTCS
CTYIIeHTY, €CIH
OTBETHI Ha
BOIPOCHI o
TeMaM
JUCIUILINHBI
HOCIIEeI0BATEIbH
Bl,  JIOTUYECKH
U3JI0KEHBI,
JIOITyCKAIOTCSI
HE3HAYUTETbHBI
€ HeJo4eThl B
OTBETE
CTyJICHTa, TaKHe
KaKk OTCYTCTBHE
CaMOCTOSITETbH
oro BBIBOJIA,
pedeBble
OLIMOKH U TIp

Huxe 60

Heynosnersop
UTEIIBHO
(HE 3a4TEHO)

O1eHKa «HEY/IOBJIETBOPUTEIBEHO» BBHICTABIISETCS
CTYJICHTY, €CJI OH HE 3HAeT 3HAYUTEIILHOW YacTH
MPOrPaMMHOTO MaTepuana, JOTTYCKaeT
CyIIECTBEHHbIE  OMIMOKH,  HEYBEpEeHHO, C
OonBIIIMU 3aTpyTHCHUSIMHU BBITIOJTHSIET
MPAKTHUYECKUE paboTHI, HE00XOIMBIC

Ornenka «HE
3aYTEHO»
BBICTABIISETCS
CTYICHTY, €CIIH
CTYJIEHT HE

3HACT OCHOBHBIX




MPAKTUYECKHUE KOMIIETCHIIMU HEe CHOPMHUPOBAHBI,
OOJBIIMHCTBO TPEIYCMOTPEHHBIX POTpaMMOi
0o0ydyeHNS yYeOHBIX 3aJaHW HE BBITIOTHEHO,
KAa4eCTBO MX BEBIITOJIHEHUS OICHEHO YKCIIOM
0aJII0B, OJIM3KUM K MUHUMAJIEHOMY

MOHATHA  TEMBI
JUCITUTUINHEL,
HE OTBeYaeT Ha
JIOTIOJIHUTEIIbHBI
€ U HaBOJAIIME
BOIPOCHI
MIPETOIaBaTEeIIs.




MWHUCTEPCTBO HAYKM U Bbiciero obpasosaHusa Poccuiickon depepaummn HUMKHEKaMCKU
XMMUKO-TEXHONOTMYECKUIN UHCTUTYT (Puanan)
denepanbHOro rocysapcTBeHHoro 61oaKeTHoro obpasoBaTesIbHOro yupexaeHna
Bbiclero obpasoBaHuA
«Ka3aHCKM HaUMOHaNbHBIN CCNef0BaTeNIbCKUIA TEXHONOTUYECKUIA YHUBEPCUTETY
Daxynomem MexaHuyecKuu

Kageopa Ilpoueccol u annapamul Xumuyeckux mexHono2uii

Hamnpasnenue nmoarororknl8.03.02—«OHepro-u pecypcocoOeperarime mpoIeccsl B
XUMHUYECKON TEXHOJIOTHH, HEYTEXUMHUU U OMOTEXHOJIOTUL

[Tpoduis «MaIlMHbBIL ¥ anmapaThl XHMHYECKUX IPOU3BOJICTBY
Cemectpsl 6, 6*, 4**

Bomnpocsl Kk 3k3aMeHy
no aucouiuinHe 61.B.15 Hacocbl 1 Komnpeccopbl

1. Knaccudukanus HacOCOB: JMHAMUYECKHE (JIOMACTHBIC U TPEHHS) K 00beMHBIC (ITOPIITHEBHIC
U poTalnroHHble Hacochl). [IpuHimn ux nefictBus. CrienuanbHbIE HACOCHI.
2. ObnacTu MpUMEHEHMSI HACOCOB ( ISl IEPEKAYUBAHUS KUJAKOCTEH, B THIPOAKKYMYIISATOPAX,
THIPOTIPEccax, THIPOIIPHBOIAX )
3. YCTpoHCTBO M MPUHLIUIT ACHCTBHS MOPIIHEBOTO Hacoca. Bo3aylIHbIE KOMAKH.
WuaukatopHas nuarpamma. Jluarpamma nojgaun. Hacocsl mpocToro u KpaTHOTO ACHCTBHSL.
4.0OcHOBHBIE paboune mapamMeTphl TOPIUIHEBOIO HAacoca (HArop, MPOU3BOAUTEILHOCTD,
motHocTh, KITJI, mpeaenbHas BbICOTa BCACHIBAHMS)
5.YerpoticTBo u npuHIH AeiicTBus nentpodexHoro Hacoca(LIbH). Koncrpykius pabouero
KoJeca.
6.XapakTeprucTuka EeHTPOOKHOTO Hacoca. ONTUMANTBHBIN PeXUM padOThI HAcOCA. 3aKOHBI

IPONOPLUOHATIBHOCTH.

7.YHUBepcalibHas XapaKTEepPUCTHKA LIEHTPoOekHOro Hacoca. HauBbiroueimuii padbounit pexxum

IT6H.

8.PaboTa nenTpoOexxHOro Hacoca Ha ceTb. Pabouas Touka L{BH. ITapannensHnoe u
IIOCIIEI0BATENBHOE COEJUHEHNE HACOCOB.

9. KaBuTanus 1 BbICOTa BCaChIBaHUS IIEHTPOOEKHOTO Hacoca.

10.CpaBHuTENBbHASA XapaKTEPUCTHKA MTOPIIHEBBIX M LIEHTPOOEKHBIX HACOCOB (I10
IIPOU3BOAUTENBHOCTH, Hanopy, KII/], paBHOMepHOCTH ITOAAYH, CIIOKHOCTH
YCTPOMCTBA,KOMITAKTHOCTH, HEOOXOIMMOCTH TMPEIBAPUTENLHOMN 3aIMBKH KUIKOCTHIO U T.11.).
11.YcTpoiicTBO 1 MPUHIMIT ASUCTBUS, ITFOCHI © MUHYCBI OCEBOT'0 HAcoCa.

12.YcTpoiicTBO 1 MPUHIMIT ASHCTBUS, IUTFOCHI 1 MUHYCBHI BUXPEBOI'O Hacoca.
13.YcTpoiicTBO ¥ PUHIIMIT ACHCTBUS, ITFOCHI 1 MUHYCBI CTPYWHOTO Hacoca. HXeKTop u
IKEKTOP.

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

15. YcTpoiicTBO M MpUHLIKIT AEMCTBHSL, IITFOCHI 1 MUHYCHI IIJJACTUHYATOTO HACOCA.

16. YcTpoicTBO ¥ IPUHIIMI IEWCTBUS, TUTFOCBI U MUHYCHI BAHTOBOTO HAacoca.



17. YcTpoiCTBO M IPUHLIUIT ASHCTBHS. TUTFOCH U MUHYCHI AHa(parMeHHOT0 Hacoca.

18. YcTpoiicTBO M MPUHIKI IEWCTBHS. TUTFOCBI U MUHYCBHI POTOPHO-TIOPIITHEBOTO HACOCA.

19. YerpoiicTBO ¥ nprHIKI AEHCTBHSL. IUTFOCHI U MUHYCBI aKCHAJIbHO-TIOPIIHEBOIO HAcOcCa.

20. YcTpoicTBO M MPUHIIMIT ASUCTBUS. TUTFOCHI © MUHYCBI POTallMOHHO-TIJIACTUHYATOTO HAcOCa.
21. YcTpolCTBO M IPUHIIMIT JEHCTBUS, TUTFOCH I MUHYCHI TUTYH)KEPHOTO Hacoca.

22. YCTpOWCTBO U MPUHIMIT ASUCTBUS, IUTFOCHI U MUHYCBI Ta3nudTa.

23. YCTpOHCTBO U NPUHIIMII ACHCTBUS, IIJTFOCHl 1 MUHYChl MOHTEXIO.

24. Knaccugukanus KOMIIPECCOPOB U BaKyyM — HACOCOB: a) 110 CTEIICHH CHKATHUS —
BEHTHJISITOPBI, Ta30/1yBKH, KOMIIPECCOPHI, BAKYYM — HACOCHI; 0) 10 MPUHLUIY ACUCTBUS —
HOPILHEBBIE, LIEHTPOOEKHbBIE, POTALIMOHHBIE, OCEBbIE, CTPYHHBIE.

25. O65acTy UCTIOIB30BAaHUS KOMIIPECCOPHBIX MAIIMH (I TPAHCIIOPTa ra3oB 10 ra30lpoBo/IaM,
JUISl yIPaBJIE€HUS! XUMUKO-TEXHOJIOTMUECKUMHU ITPOLECCAMU, 05KUYKEHUS Ta30B).

26. YCTpOWCTBO, IPUHIMII ACHCTBUS M TEOpeTHYEeCKas padoyasi TuarpaMMa IOPITHEBOTO
Kommpeccopa. Komnpeccopbl mpocToro ¥ KpaTHOro AeWcTBUA. MHOrOLMIMHAPOBBIE
KOMIIPECCOPBI.

27. Y nenpHas paboTa MpU H30TEPMUIECKOM CKATHHU T'a3a B KOMIIPECCOPE.

28. VY nenbHas paboTa MpH aarnadaTHYECKOM CKaTHH ra3a B KOMIIPECCOope.

29. Y nenpHas paboTa Npy MOJUTPOIHOM CKATUU Ta3a B KOMIIpECCOpe.

30. M3orepmuueckuit u aguabarnyeckuit KII/] koMmpeccopHoit MaliHbI.

31. Teopernyeckast M IEHCTBUTEIBHAS MOIIHOCTH IIOPITHEBOTO KOMITpECCopa.

32. Teopernyeckast M IeWCTBUTENbHAS 00BbEMHAS TI01a4a mopirHeBoro kommpeccopa (I1K).
Koadduuunent nonaun. O0bEMHBIN 1 Tepmuueckuii koappunuentsl. Koadduuuent
TEPMETUYHOCTH.

33. Ilpenen cxxarust ra3a B TOPITHEBOM KOMIIPECCope.

34. VHnukaTtopHas U SHTPOIHIHAS JUarpaMMbl TIOPITHEBOT'O KOMITPECCOPa, ONPeIeTICHUE 110
HUM YyIelbHOI paboThI ckaThA rasa.

35. YcTpoiicTBO U MPUHIMIT JEHCTBUS MHOTOCTYIIEHYATOT O MIOPITHEBOIO KOMIIPECCOpa.

36. IIporecchl MHOTOCTYTIEHYATOTO CKATHUS Ta3a B TIOPITHEBOM KOMIIpECCOpe Ha JuarpaMmmax -
vuT-S.

37. Crioco0sI perymMpoBaHus POU3BOJUTEIHHOCTH MOPIITHEBOTO KOMIIPECCOPA.

38. YcTpoiicTBO U IPUHIMII AEHCTBUS TYpOOTra30/1yBOK.

39. YcTpoiicTBO M MPUHIUI IEHCTBUS TYpOOKOMITPECCOPOB.

40. TIporecchl MHOTOCTYIICHYATOTO CKATHS T'a3a B TypOOMaIIMHaX Ha Auarpammax p-vV u T-S.
41. CteneHs cxxaTus ra3a B TypOOMalIMHaX U X MOIHOCTbD.

42. YCTpoiCcTBO U IPUHIMII ICHCTBUSL BEHTUIISITOPOB.

43. YacTHast XapaKTEPUCTHKA LIEHTPOOEKHBIX KOMIIPECCOPHBIX MaluH. ONTHMaIbHbIN pabounit

PEXKUM TypOOMAIIIHH.



44. YauBepcanbHasi XapaKTepUCTUKA IIEHTPOOEIKHBIX KOMIIPECCOPHBIX MAIIIHH.
HauBpironuemuii pabo4unii peskuM TypOOMaIIvH.

TI.
Kpurepun oueHKH OTBETOB HA 3K3aMEHALMOHHBIC BOIPOCHI 10 JUCHHUILIMHE
b1.B.15 «Hacocsl 1 koMIipeccopbi»

OreHka 3a OTBET Ha BOIMPOCHI 9K3aMEHAIMOHHOTO OWieTa, IPOBOAUMBINA B (OpME YCTHOTO
OTpoca 3HAHUH CTYJEHTOB, OCYIIECTBIISETCS B COOTBETCTBUH C 0a/UIbHO-PEUTUHTOBOM CUCTEMOM
U TpearnoiiaraeT MaKCUMallbHbIA Oaimnm 3a orBeTr — 5. OlleHMBaHUE OTBETa CTYACHTA
MIPOM3BOIUTCS 110 CICAYIOIICH IIKaie 0amioB

Kpurepuii ouenkn bana

JleMOHCTpHUpYET MOJIHOE NOHMMAHHUE IIOCTABIEHHOTO Bompoca. Jlaer mnoJiHbIA
pasBepHYTHI OTBET Ha OCHOBHOM Bompoc. JlaeT sormdecku OOOCHOBAHHBIM U
IIPaBUJIBHBIN OTBET HA JOMOJHUTEIbHBIN BOIIPOC.

Onenka «OTJMYHO»  BBICTABIAETCS  CTYIEHTY, €CIM OH HCYEPIBIBAIOLLE,
IIOCJIEIOBATEIbHO, YETKO M JIOTMYECKHM CTPOMHO M3J1araeT MaTepuai, yMeeT TECHO
YBSI3bIBAaThb TEOPHUIO C NMPAKTUKOM, UCIOJIB3YET B OTBETE MaTepHall PEKOMEHIYyeMOU
JUTEpaTyphl,  NpPaBWIbHO  OOOCHOBBIBAET  NPUHATOE  pEUICHHE,  BIAJEET
Pa3HOCTOPOHHUMU HaBbIKAMM U IPUEMAMH BBIIIOJHEHUS IPAKTUYECKUX 3a/1a4.

3HaeT: NpPUHLUIBL JEHCTBUS KOMIIPECCOPHBIX MAaIIMH M HAcOCOB C IO3ULIUU
(byHAaMEHTaIBHBIX 3aKOHOB TEPMOAMHAMUKY U I'a30BOM AMHAMHUKHU; METOABI pacyéra,
NPOCKTHUPOBAHUS H KOHCTPYHPOBAHMS KOMIIPECCOPHBIX MAIIMH H  HAcocoB; | 36-40
XapaKkTEepPUCTUKHM U OCHOBHBIC KOHCTPYKIIMM OTEYECTBEHHBIX U 3apyOexkHbIX
KOMIIPECCOPHBIX MAIIMH M HAcCOCOB; JEHCTBYIOIIME TI'OCYHAapPCTBEHHBIE CTAaHIAPTHI
(I'OCT), otpacnessie ctangaptel (OCT), pykoBOsIIME TEXHUYECKHE MaTepHabl
(PTM) wu npyrue HOpMaTUBHBIE JOKYMEHTHl MO pacdery, IpPOEKTUPOBAHHUIO U
MCIIBITAHUIO KOMIIPECCOPHBIX MAlIVH U HACOCOB.

Mo:keT: BBINOJIHATH NPOCKTUPOBOYHBIE PACUEThl KOMIIPECCOPHBIX MAIIMH UM HACOCOB
U UX DJEMEHTOB II0 HUCXOAHBIM JAaHHBIM; BBINOJHATH PACUETHI HA IMPOYHOCTH
crenupuIecKrX y3JI0B U 3JIEMEHTOB KOMIIPECCOPHBIX MAILIUH M HaCOCOB.

Cnoco0eH: BBINOJIHATH MOAOOP KOMIIPECCOPHBIX MAlllMH M HACOCOB AJIS 3aJaHHBIX
YCJIOBHM 3KCILTyaTalluH.

JlaeT noCTAaTOYHO TMOJIHBIN OTBET, C HApyIIEHHWEM MOCIEI0BATEIBHOCTH H3JI0KECHHUS.
OTBeuaeT Ha IOTIOTHUTENLHBINA BOIIPOC, HO 0OOCHOBATh HE MOXKET.

OneHka «XOpouIO» BBICTABISETCS CTYACHTY, €CIIM OH IO CYIIECTBY H3Jaraer
MaTepual, TPaBHIBHO TMPHMEHSET TEOPETHUECKUE TIOJIOKEHUS TP PEIICHUH
MPAKTUYECKUX BOTPOCOB.

3HaeT: OCHOBBI METOJIOB pacuera TuApo- U IMHEBMOCHUCTEM, IapaMeTpOB HACOCOB U
KOMITPECCOPOB, OCHOBHBIE TEOPETHUYECKHE MOJIOKEHUS, IIOHATHS, 0a30Bble KOHLENIINN
U METOJIBI.

MoskeT: MCHONB30BaTh OCHOBHBIE TOHATHS TUCHHUILTUHBI MPU MPOSKTUPOBAHUU U
AKCIUTYyaTaIlH Pa3HOOOPa3HBIX TEXHOJIOTHIECKUX CUCTEM U YCTAaHOBOK.

Cnoco0eH: IPUMEHSITh IOMyYeHHbIC HABBIKU TPU pacyeTe TUAPO- U MHEBMOCUCTEM U
1o100pe 1Mo KarajaoraM HaCOCOB U KOMIIPECCOPOB.

30-35

JlaeT HemoJIHBIA OTBET HAa OCHOBHOM Bompoc. He maer oTBera Ha IONMOIHUTEIBHBIN
BOIIPOC.

OueHka «yI0BJIETBOPUTEJIbHO» BBICTABIACTCS CTYACHTY, €CIM OH MMEET 3HaHUSA
TOJBKO OCHOBHOI'O MaTepuajia, HO HE€ YCBOWJI €ro JeTajel, JOMYCKaeT HETOYHOCTH,
HEZ0CTaTOYHO IIpaBUJIbHBIE (OpMyYITHPOBKH, HapyLIEHUs jgoruyeckot | 24-29
MOCJIE0BATEIbHOCTH B U3JIOKEHUHM TPOrPaMMHOT0 MaTepuala.

3HaeT: 00 OOmMMX NPUHIUINAX JEHCTBUS KOMIIPECCOPHBIX MAIIMH W HACOCOB C
MO3UIMK (PyHTAMEHTaIbHBIX 3aKOHOB TEPMOIMHAMUKHU U Ta30BOW IMHAMHUKH.

Mosker: 0003HAUMTh  KIIOUEBBIE  METOABI  pacyéra, TMPOCKTHPOBAHUS U




KOHCTPYHPOBAHUSI KOMIIPECCOPHBIX MAaIIMH U HACOCOB; UCIOJIb30BATh OTPAHUYECHHBIN
KaTeropHallbHbIN anmapar JUCIUTUINHEI.

CnocobeH: cdopMynupoBarb B OOHIMX 4YepTax XapaKTePUCTUKH M OCHOBHBIE
KOHCTPYKIIMU HEKOTOPBIX KOMIIPECCOPHBIX MAILIMH U HACOCOB.

Her otBera.

OueHka «HeEYIOBJETBOPUTEIbHO» BBICTABISICTCS CTYACHTY, KOTOpBI HE 3HAET
3HAYUTENIbHOM YacTH MPOrpaMMHOT0 MaTepuasa, JOIMYCKaeT CYIIeCTBEHHbIE OIINOKH,
HEYBEpEHHO, ¢ OOJIBIIUMU 3aTPyJHEHUSMH OTBEUaeT Ha BONpOchkl. Kak mpaBuio,
OLICHKA «HEYJOBIETBOPUTEIBHO» CTAaBUTCS CTYJEHTaM, KOTOpPbIE HE MOIYT
MPOJODKUTh O0ydeHrne Oe3 JONMOJHUTENBHBIX 3aHATHH TI0 COOTBETCTBYIOIIEH
JUCLHUIIIINHE.




MWHUCTEPCTBO HAYKM U Bbiciero obpasosaHusa Poccuiickon depepaumm
HUKHEKAMCKUIA XUMUNKO-TEXHONOTMYECKUIN UHCTUTYT (duanan)
denepanbHOro rocyAapcTBeHHOro 610aKeTHOro 06pa3oBaTeNIbHOMO yYperKaAeHUA
BbicLero obpasoBaHuA
«Ka3aHCKMI HaUMOHANbHBIM UCCNe0BaTENbCKUA TEXHONOTNYECKUI YHUBEPCUTET»
Daxynomem MexaHuyecKuu
Kageopa Ilpoueccol u annapamul Xumuyeckux mexHono2uii
Hamnpasnenue noaroroku-18.03.02—«3uepro-u pecypcocoeperaromue mporecch B
XUMHUYECKON TEXHOJIOTHH, HEYTEXUMHUU U OMOTEXHOJIOTUL
[Tpoduns «MaluHbl ¥ annapaTbl XHMUYECKUX TIPOU3BOJICTBY
Cemectpsl 6, 6*, 4**
TecToBEBIE 3aJaHUuA
o JUCHUIJIMHE b1.B.15 «Hacocbl M KOMIIPECCOPbD)
Bri6epuTe TONBKO OIMH NMPAaBUIBHBIN OTBET M3 MPEIJI0KCHHBIX Ha TIOCTABJICHHBIN BOIIPOC.

1) KaBwurarus — 3710 ...?

a) BO3JICHCTBHUE JaBIICHUS KUIKOCTH Ha B) MECTHOE U3MEHEHUE TUAPABIUIECKOTO
CTEHKHU TpyOOIpoBOAa; CONPOTHUBIICHUS,

0) IBUKEHHE KUJKOCTU B OTKPBITHIX ') I3MEHEHHUE arperaTHOr0 COCTOSHUS KUAKOCTH
pyciiax, CBA3aHHOE C MHTCHCHUBHBIM P IBUKEHUH B 3aKPBITHIX PYyCiaxX, CBSI3aHHOE C
NepeMeIINBaHUEM; MECTHBIM a/ICHUEM JaBJICHUS.

2) KaBurauus He CITy)KUT IPUYMHON YBEITUYCHHS

a) BUOpaIvH; B) KITJI ruapomaruy;
0) HarpeBa TpyO;  T') CONPOTHBIICHUS TPYOOTPOBO/IA.

3) YkaxuTe Ha pUCYHKE BCACHIBAIOLIUN TPYOOIIPOBOJ

g

-

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

4) TIpaBuio ycToiunBOil pabOTHI HACOCA TITACUT

a) pU YCTAHOBUBIIEMCA TCUCHUU JKUIAKOCTHU B B) IMpU YCTAHOBUBIIEMCA TCUCHUU JKUIAKOCTH

TpyOOTIPOBO/IE HACOC pPa3BHBAET HAIIOP, B TpyOOTIPOBOIE PACXO JKUAKOCTH OCTACTCS
paBHBIN TOTPEOHOMY;; MTOCTOSIHHBIM;

6) IIpHU YCTAHOBUBIIEMCA TCUCHUHN JKUIAKOCTH F) IMpHU YCTAHOBUBIIEMCA TCUCHUHN KUAKOCTHU
pa3BUBAaEMbIil HACOCOM HaIoOp JOKEH OBITh B TpyOONpOBOE AaBICHHUE KHUIKOCTH
OoJtbIe TOTPEeOHOTO; OCTaeTCsl TOCTOSTHHBIM.

5) XapakTepuCTHKON Hacoca Ha3bIBAETCS



a) 3aBUCUMOCTDb UBMCHCHHUA AABJICHUA U B) Cro TCXHUYCCKUC XAPAKTCPUCTHUKHU:

pacxojia Ipy U3MEHEHHUH YaCTOThI HOMHUHAJILHOE JIaBJICHHUE, PACXO]] M 9acTOTa
BpAILICHHS Baja; BpauieHus Bana, KIT/I;
0) ero reoMeTPUIECKUE XapaKTEPUCTUKH; T') 3aBUCUMOCTb HaIopa, C03/1aBacMoro HacocoM

H..uc OT ero mojauu npu NoCTOSIHHON 4acTOTe
BpAILCHKS BaJja.

6) Metox pacuera TpyOOIIPOBOIOB C HACOCHOM TOAa4Yel 3aKITI0YaeTCsI

a) B HAXOXKJIECHUH MaKCUMaJIbHO B) B COBMECTHOM ITOCTPOCHHUH Ha OJHOM rpaduke
BO3MOKHOM BEICOTHI IOBEMA KUJIKOCTH KPHUBBIX MTOTPEOHOT0 HATIOPA B XapaKTEPUCTUKU
MyTEM MOCTPOEHUS XapAKTEPUCTUKU Hacoca ¢ MOoCIeIYIOMMNM HaX0XKACHUEM TOUYKH UX
TpyOOIPOBOIA; TepeceycHus;

0) B cocTaBiieHUH ypaBHeHUs1 bepHyn T') B ONIPEACIICHUH CONTPOTHURIICHUS TPYyOOIIPOBO 1A
JUIS HAYaIbHOM M KOHEYHOM TOYEK IIyTE€M 3aMEHbI MECTHBIX CONPOTUBIICHUI
TpyOOIpOBOIa; SKBUBAJICHTHBIMM JJIMHAMH.

7) Touka mepeceyeHus: KpUBOW MOTPEOHOr0 HAIIOPa C XapaKTePUCTHKON HACcOCa Ha3bIBACTCS

a) TOYKOH ONTUMAIBHOM padOTHI;  B) TOYKOM MOJAYH;
0) paboyeli TOYKOI; I') TOYKOW Haropa.

8) Hacoc, B KOTOpPOM IKHAKOCTh IEpEMEIIAcTCs I0J JCHCTBHEM IEHTPOOCIKHBIX CHII,
HA3bIBACTCS

a) JIONACTHOM EHTPOOSKHBIM HACOC;  B) MOPIIHEBOW HACOC IIEHTPOOCKHOTO JICHCTBHS,
0) TomacTHOM 0CeBOM HACOC; r) 1uddepeHIHATBLHBINA IEHTPOOCSIKHBIN HACOC.

9) B MoBOpOTHO-JIONACTHBIX HAacOCaX IIOBOPOTOM JIOIACTEH PEryIupyeTcs

a) peXKUM JBMKEHUS KUJKOCTH Ha BBIXOJIC U3 HACOCA;  B) HAINpaBJIEHUE MOJAUU KUIKOCTH;
0) CKOpPOCTh BpallleHus JIONACTei; T) oJia4ya KUJAKOCTH.

10)  IlopiuHeBbIe HACOCHI MO THITY BHITECHUTENCH KIACCH(PUIIPYIOT HA

a) MITyHXXEPHBIE, MOPITHEBBIEC U B) MOPIIIHEBHIE, KYJTaYKOBBIE U

nuapparMeHHbIE; nuapparMeHHbIE;

0) TIyHXepHbIe, MEMOpPaHHbIE U MTOPITHEBBIE; r) nuadparMeHHbIe, IOMACTHHIE U
TUTYHXKEPHBIC.

11)  Ha pucyHke u300paskeH MOPIIHEBOI HACOC MPOCTOTO JACUCTBHS. YKaKHUTE HEMTPABUILHOE
0003Ha4YEHHE €0 IEMEHTOB.

[ X
[




a) 1 - nunuHzap, 3 - WTOK; 5 - BcachIBarOIIMM B) 7 - pabouyast kamepa, 9 - HaropHbIN

TpyOOIIPOBOT; TpyOompoBoa, 1 - uIHHAD;
0) 2 - mop1ieHs, 4 - pacXoHBIN pe3epByap, 6 - r) 2 - mopuieHs, 1 - numuAp, 7 -paboyas
HarHeTaTeIbHbINA KIIanaH; Kamepa.

12)  O6wbemusrii KITJ] Hacoca - 310

a) OTHOIIICHHUE €T0 ACHUCTBUTEIHLHOM B) Pa3HOCTh €r0 TEOPETUUECKON U JEHCTBUTEIHLHOMN
MO/Ja4u K TEOPETUUYECKOM; rnojavu;

0) OTHOIIIEHHE €r0 TEOPETHUECKOM ') OTHOUIEHHE CYMMBI €r0 TEOPETHUUECKOM U
MMOJaYM K JIEHCTBUTEIIHLHOM; NEHCTBUTENLHOM MOAAYU K 4aCTOTE 0OOPOTOB.

13)  OcCHOBHBIM pabOYKUM JIEMEHTOM IOPIITHEBOIO HACOCA SIBJISICTCS?
a) ab0epamust  B) omopa 1) neBHAITUS
0) OyloymayH  T) IOPIICHb

14) B mopIiHeBOM HAcoce MPOCTOro ACHCTBUSA OJJHOMY 000pPOTY JBUTATEIIs COOTBETCTBYET

a) YeThIpe XO0/1a MOPIIHS;  B) JABA XOJa MOPIIHS;
0) OJMH X0/ IOPIITHS; I') MOJIOBUHA XO/a MOPIIHS.

15)  HenosHoTa 3amnonHeHus pabouei KaMepsl MOPIITHEBBIX HACOCOB

a) YMEHBIIAeT HEPAaBHOMEPHOCTh T0J]auy; B) CHMI)KAET JIEHCTBUTENBHYIO 110/1a4y HACOCA;
0) ycTpaHsieT yTeUKH KUIKOCTH U3 paboueit I') yCTpaHseT HECBOEBPEMEHHOCTD 3aKPbITHS
KaMephl; KJIaIaHoB.

16) B mopiiHeBOM HAcOCE JBOWHOTO ICHCTBHUS OJHOMY X0y TOPIIHS COOTBETCTBYET

a) TOJILKO MPOLIECC BCACHIBAHMUS, B) MPOLIECC BCACBIBAHUS WJIM HATHETAHUS;
0) mporiecc BcacblBaHUS U I') IPOLIECC BCAaChIBAHUS, HATHETAHUS U CHOBA
HarHeTaHus; BCACBIBAHMUS.

17) B MOPITHEBOM HACOCC MPOCTOr'0 JIENCTBUSA OIHOMY XO4Yy IMOpHIHA COOTBETCTBYCT

a) TOJILKO MPOLIECC BCAChIBAaHUS;  B) MPOIIECC BCACHIBAaHMS WJIM HArHETAHUS;
0) TOJILKO MPOLECC HATHETaHMSI;  T') HU OJIMH MPOLIECC HE BHIIOJIHAETCS OTHOCTHIO.

18)  Ha xakom pHCyHKe H300pakeH MOPIIHEBOW HACOC IBOMHOTO JCHCTBHS?
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19)  HawuOosbiiast 1 paBHOMEpHas o/jaua HaOJIk01aeTCs y MOPIITHEBOTO HAcOCa



a) IPOCTOTO JICUCTBUS; B) TPOMHOIO JIEHCTBHUS;
0) nBoiiHOTO NeicTBUs;  T) AudPepeHInaTbHOTO JEHCTBUS.

20)  MuagukaropHas AuarpaMma MOpIIHEBOrO HACOCA ITO

a) rpadvK U3MEHECHHUS JTaBJICHUS B B) rpa ¥k, OJIYICHHBIN C TTOMOIIBIO
[UIMH]IPE 32 OJMH XO]I TIOPIIIHS; CIEIUAILHOTO MPUOopa - HHANKATOPA;

0) rpaduk U3MEHEHHUS J1aBJICHUS B ) rpaduK U3MEHEHHUS JIaBJICHUS B
[WIMH]IPE 32 OMH MOJHBII 000pOoT HArHEeTaTEJIbHOM TPYOOIIPOBO/IE 32 MOJIHBIN
KPHUBOIIIHIIA; 000pOT KPUBOIIHIIA.

21)  HWuaukatopHas AuarpamMma rmo3BoJsisieT

a) CJICMTh 32 PABHOMEPHOCTBIO ITOJIaUM KUAKOCTH;  B) YCTAHABIUBATH YCIOBHS
OecKkaBUTAIIMOHHON paboTHI;

0) ompeaeauTh MaKCUMaJIbHO BO3MOXKHOE I') IMarHOCTHPOBATh TEXHUYECKOE

JIaBJIeHHE, Pa3BUBAEMOE HACOCOM; COCTOSIHHE Hacoca.

22)  MoIHOCTh, KOTOpast MePEACTCs OT MPUBOIHOIO JBUTATENS K BaJly HACOCa HA3bIBACTCS

a) TOJIe3HAasi MOIIHOCTh; B) TH/IPABIINYECKAsI MOILITHOCTh;
0) moaBeIeHHAS MOIITHOCTh,  T') MEXaHWYECKask MOITHOCTb.

23) MoIIHOCTh, KOTOpas OTBOJUTCS OT HAcOca B BHJE IMOTOKA YXUIKOCTH IO/ JIaBJIICHUEM
Ha3bIBAETCS

a) noaBECACHHAA MOIIHOCTD, B) ruapaBIndCCKas MOIIHOCTD;
6) IIOJIC3HAasA MOIIIHOCTD, F) MEXaHUYICCKas MOIMHOCTD.

24)  Oowemusbiit KITJ] Hacoca oTpaskaeT MOTEpH MOIIHOCTH, CBSI3AHHBIC

a) C BHYTPEHHUMH [E€PETEUKAMU JKUIKOCTH B) ¢ Aehopmaruei motoka padboueit KUIKOCTH
BHYTPH HAcoCa 4epe3 3a30pbl MOABHKHBIX B HAaCOCE U C TPEHUEM JKUJKOCTH O CTEHKH U
JJIEMEHTOB; JTHO ammapara;

0) ¢ BOBHUKHOBEHUEM CHJIbI TPEHUS MEKIY T') C HEMOCTOSIHHBIM PACX0JI0M JKUJKOCTH B
MIOJIBUKHBIMM 3JIEMEHTaMU HAacoCa; HarHeTaTelIbHOM TPYOOIPOBO/IE.

25)  Mexannueckuii KI1J] Hacoca oTpakaet moTepu MOILIHOCTH, CBSI3aHHBIC

a) ¢ BHYTPEHHUMHU NIEpETEUKaMH KUJKOCTH B) ¢ Aedopmariueil moToka padboueit )KUIKOCTH
BHYTPH Hacoca 4epe3 3a30pbl MOABHKHBIX B HACOCE U C TPEHUEM JKUJKOCTH O CTEHKHU
AIIEMEHTOB; TUIpOAIIapara;

0) ¢ BOBHUKHOBEHHUEM CHJIbI TPEHUS MEXKITY T') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B
MOJIBUKHBIMM 3JIEMEHTaMU HAcoCa; HarHeTaTeJIbHOM TPYOOIpOBOJIE.

Kpurepuu oieHKu YPOBHSI OTBETOB HA TecTUPOBaHuM o qucuuiuinne HUK
PC3YJ'ILT3.TBI TCCTUPOBAHHA OICHUBAKOTCA 110 cro0aIbHOM IIKane. 3a Ka)K,[[BIﬁ

MpaBWIbHBIN OTBeT-4 Oasuia, 3a HempaBuwiIbHBIM oTBeT-0 OayoB. HaOpannas cymma OamioB
HIEPEBOANTCS HA JBAAIATHOATUIBHYIO IIKAITY:

banner BPC=(6amnst TectupoBanus/100)*20.

MWHUCTEPCTBO HAYKM U BbicLiero obpasoBaHus Poccuiickon deaepaumm
HUKHEKaMCKNIN XMMUKO-TEXHONOTUYECKUIA MHCTUTYT (bunman)



denepanbHOro rocyaapcTBeHHOro 610AeTHOro 06pa3oBaTeNbHOO yUpEXRAEHUs
BbiCLEro obpasoBaHuA
«KasaHCKM HaUMOHaNbHbIN UCCIeA0BaTENbCKUIN TEXHONOTUYECKUA YHUBEPCUTET»
Daxynomem MeXaHu4ecKut

Kageopa Ilpoyeccol u annapamul Xumuyeckux mexHoao2uil
Hanpasnenue noarorosku-18.03.02—«3Hepro-u pecypcocOeperaromniye mporeccs B

XUMHUYECKON TEXHOJIOTHH, HeHTEXUMUU U OUOTEXHOJIOTUL

[Mpoduns «MaluHbL ¥ anmapaThl XUMHYECKUX TPOU3BOJICTBY
Cemectphl 6, 6%, 4**

KomnneKT 3agaHunii AnAa KOHTPOAbHOM PaboTbl
no aucumnauHe HUK ana 3aouHou popmbi 06yueHusn

Ne BapuaHTa Ne 3azay
1 2a, 66,108, 156, 2143, 258
36, 7a, 128, 192, 238, 266
3 16, 58, 14a, 176, 193, 236
4 48, 8a, 116, 164a, 228, 27a
5 96, 138, 1743, 226, 2443, 25a
6 26, 78, 9a, 106, 183, 216
7 58, 11a, 148, 20a, 268, 276
8 13, 36, 8a, 126, 178, 23a
9 6a, 96, 126, 168, 196, 246
10 76, 88, 10a, 118, 136, 206
11 46, 98, 136, 186, 198, 236
12 3a, 68, 7B, 128, 153, 26a
13 86, 198, 206, 228, 246, 278
14 28, 38, 76, 13a, 188, 238
15 18, 56, 88, 123, 166, 198
16 4a, 96, 136, 168, 173, 218
17 96, 158, 208, 2243, 266, 27a
18 5a, 86, 108, 1143, 126, 198
19 38, 6a, 136, 218, 256, 268
20 8a, 9a, 146, 176, 188, 208
21 68,126, 168, 18a, 196, 228
22 88, 76,116, 138, 206, 238
23 38, 46, 98, 158, 196, 248
24 78, 106, 128, 133, 166, 26a
25 116, 14a, 178,213, 226,24a

3apaua 1. Hacoc nepekaumBaeT XKMAKOCTb MAOTHOCTbIO p Kr/m3. ToKasaHue maHomeTpa Ha
HarHeTaTenbHom Tpybonposoge 1,8 krc/cm? (0,18 MMa), nokasaHme BakyymmeTpa (paspexeHue) Ha
BcacbiBatowem Tpybonposoae nepen Hacocom 29 mm pT. cT. MaHomeTp npucoegmHeH Ha 0,5 m Bbiwe
BaKyymmeTpa. [MameTpbl BCAaCbIBAIOLLEr0 M HAarHeTaTenbHOro Tpybonpososa oAMHaKoBbl. Kakoi Hanop
pa3BuMBaeT Hacoc?

a) p=800 kr/m3, 6) p=850 kr/m3, B) p=900 Kr/m3.

3apgaua 2. Hacoc nepekauMBaeT KMAKOCTb NNOTHOCTbIO p Kr/m® M3 pesepsyapa c

aTMochepHbIM AaBieHMeM B annapaT, AaBneHne B KOTopom P,s=37 krc/cm?, uam 3,7 MMa. BbicoTa
nogbema 16 m. Obuee conpoTUBIEHME BCACbIBAlOLWLEN U HarHeTaTeNbHOM AMHMIA 65,5 m. OnpeaennTb
NO/HbLIN Hanop Hacoca. a) p=800 Kkr/m3, 6) p=840 kr/m3, B) p=880 Kkr/m>.



3apayva 3. Onpegenutb KM/ HacocHoi yctaHoBKM. Hacoc nogaet 400 am3/MUH XMAKOCTU
OTHOCUTeNbHOW NaoTHocTU A. MonHbi Hanop 30 m. MoTpebnaeman asuratenem MowHOCTb 2,5 KBT. a)
A=0,75; 6) A=0,86; B) A=0,95.

3apayva 4. MpoussoautenbHocTb Hacoca 20 Am3/c MUOKOCTU OTHOCUMTENbHOW MAOTHOCTM A.
MonHbin Hanop 58 m, KM Hacoca 0,64, KNA nepegaun 0,97, KNA anektpoasuratena 0,95. Kakol
MOLLIHOCTU ABUraTeib Hago ycTaHoBUTL? a) A=0,85;

6) A=0,91; B) A=0,97.

3apaua 5. CKopocTb CTpPyM Ha BbixoZe M3 Anddysopa ropuM3oHTanbHOrO BOAOCTPYMHOrO
Hacoca w m/c. Boga BbixoguT u3s anddysopa nog atmocdepHbiM gassieHUeM. [UameTp BbIXOLHOIO
oTBepctua auddysopa (ceyeHue IlI) 62 mm, guameTtp oTBepcTusa conna (ceveHue 1) 30 mm. Ucnonbays
ypaBHeHWe bepHynnun, onpenennto TeopeTMUYecKyto BbiCOTYy H, Ha KOTOpylD MOXKeT ObiTb MoaHATa
OTKauyMBaeman U3 OTKPbITON eMKocTu BoAa, a) w=1,4 m/c, 6) w=1,6 m/c, B) w=1,8 m/c.

3agaya 6. losaya BeHTMNATOpa, 3acacbiBalowero Bo3dyx w3 atmocdepbl, V. m3/u.
OnpenennTb MaccoByl NMPOU3BOAUTENLHOCTb BeHTMAATOopa 3Mmoli(-20°C) n netom(25°C). a) V=10000
m3/u, 6) V=20000 m3/u, B) V=30000 m3/u.

3apaua 7. Kakoe paBneHve [oO/iKeH pa3BMBaTb BEHTUNATOP ANA MO4ayn BO34yXa U3
atmocoepbl(t=20°C) B nNpocTpaHCTBO € M3ObITOYHbIM AaBneHnem 50 mm BogHoro ctonba. MoTtepwu
AaBneHus B 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. OnpegennTb abcontoTHoe AasBneHue ( B aT ), NOJaBaeMOro B MOHTENXIO ANA
noabEéMa CEepHOM KUC/IOTbl OTHOCUTENbHOM noTHOocTM 1,8 Ha Bbicoty H m. mapasanyecknm
conpoTnBaeHnem npeHebpeyb. a) H=8m; 6) H=15m; B) H=25m.

3apaya 9. [lopwHeBOlM HAcoC HaxoauTcA Ha BbicoTe H M Hag ypoBHEM Mops.
mapasBaMyeckoe CONPOTMBAEHNE BCACbIBAOWEN IMHUMM 7 M BOAHOro ctonba. leomeTpuyeckas BbicOTa
BcacbiBaHMA 4 M. MpKn Kakoit MaKcMManbHOM TemnepaType BoAbl BO3MOMXHO BcacbiBaHue? a) H=200m; 6)
H=400m; B) H=600mM.

3apgaua 10. Haiitn o6bémHylo nogavy avddepeHuManbHOro NOPLUHA Hacoca, UMEHLWEero
6onbwnit guametp nayHxkepa 300 mm, meHbwKnii 200 mm. Xoga nayH»kepa 500 mm, YacToTa BpaLLeHUs
Bana n 06/MuH. KoadoduumeHt nogaum 0,83. a) n=40 06/muH; 6) n=60 06/MunH; B) n=80 06/MWnH.

3apaua 11. bak gnamerpom 4 M W BbICOTOM 2 M HanNOJHAETCA MOPLUHEBbLIM HACOCOM
ABoiiHoro genctema 3a 30 MuH. uameTp nayHxxepa 200mMm, AnameTp WToKa 60 Mmm, paguyc KpusoLumna
150 mm. YacToTa BpauieHMa Bana n 06/MUH. Haintu KoadpduumeHT nogaumn Hacoca. a) n=50 06/muH; 6)
n=60 06/muH; B) n=70 06/MuH.

3apaua 12. O6bEMHan Nojaya NOPLIHEBOro Hacoca ABOWHOro Aenctama 20 m3/u xuakoctu.
YacToTa BpalleHua KpmMeowmna n 06/MuH, guameTp nayHxepa 120 mm, AMameTp WTOKa 32 MM, pagmyc
Kpusowwuna 130 mm. Haiitn KoadpduumeHT noaaum Hacoca. a) n=40 06/muH; 6) n=50 06/munH; B) n=60
06/MUH.

3apaua 13. Ymcno 3ybbeB Ha LiecTepHe lecTepéH4yaToro Hacoca 15, wupuHa 3yba 45 mm,
naowaap cedeHua 3yba, OrpaHMUYEHHOrO BHELIHEA OKPYMHOCTbIO cocedHei wecTepHu, 1000 mm?2,
CKOpOoCTb BpallleHna wectepHn 500 06/muH, nogada Hacoca V m3/muH. HaliTn KoadduumeHT nogaum
Hacoca. a) V=0,25 m3/muH, 6) V=0,25 m3/muH, 8) V=0,35 m3/MuH.

3apaua 14. OgHOCTyneHYaTbii NopLIHeBoM Komnpeccop ckumaeT 500 m3/y ( cumtas npm 0°C
“ 760 MM pT. CT.) ammuaKa ot 3 Krc/cm? go p krc/cm?(aasneHme abcontotHoe). HauanbHaa TemnepaTypa
ammumaka -15°C; KM komnpeccopa 0,75. Haitn notpebnsemyio MOLWHOCTb Komnpeccopa. a) p=10
Krc/cm?; 6) p=15 Krc/cm?; B) p=20Krc/cm?,

3apaua 15. 06bémHan nogaya LeHTpobeskHoro Hacoca V- m3/u Boabl ¢ TemnepaTypoit 25°C.
CkopocTb BpauweHua Koneca 2000 o6/muH. AtmochepHoe pasneHne 750 mm pr1. cr. MosHoe
rmapaBanyeckoe ConpoTUBEHME BCACbIBAOWeEN AMHUK 5 M. HaliTn TeopeTuyeckn AonyCcTMmMyo BbICOTY
BcacblBaHMA Hacoca a) V=100 m3/y, 6) V=150 m3/4, 8) V=200 m3/u.

3apaua 16. HaiiTu 06bEMHYI0 Mogadyy WecTepéHYaToro Hacoca CO CKOPOCTbIO BpalLeHun
Bana n o06/muH. Yucno 3ybbes wectepHm 15, wupuHa 3yba 35 mm, naowaap ceyeHua 3y6a,
OrpaHMYeHHas BHeLLHeN OKPYXHOCTbIO coceHel WwecTepHn 8 cm?, koabduumeHT nogaum 0,75. a) n=400
06/muH; 6) n=500 06/munH; B) n=700 06/MuH.

3apaua 17. O6béMHan nogaya sBeHTUAATOpa V m3/MuH npu nonHom Hanope 950 Ma v KNA,
0.5. Onpegenuntb MOLLHOCTb 3neKkTpoasuratens. a) V=100 m3/mun, 6) V=200 m3/muH, 8) V=300 m3/muH.

3apaua 18. MNoTpebnsemana MOLWHOCTb LEeHTPobeKHOro BeHTUAATOPA 1 KBT Npu 06BEMHON
nogaye 3000 m3/4 n ckopocTn BpalleHua Koneca 1000 o6/muH. BeHTMnATOp €O30aéT M36bITOYHOE



nasneHne 50 mm Boa. cT. Onpeaenntb nogadvy, n3bbITO4YHOE AaBfieHWE U NOTPebaseMyto MOLLHOCTb
BeHTMNATOPa Npu N 06/muH. a) n=1200 06/muH; 6) N=1300 06/munH; B8) N=1500 06/MUH.

3apgaua 19. O6bémHaa nogada nopluHesoro Komnpeccopa 10 m3/u (npu ycnosusax
BcacbiBaHMA) yrnekucnoro rasa npu KN 0,7. Komnpeccop cxnumaeT AMOKCUA, yrnepoaa C Ha4ya/bHOM
Temnepatypoir -10°C ot 10 go p Krc/cm?. Kakosa notpebnsemasa MOLWHOCTb Komnpeccopa? a) p=40
Krc/cm?; 6) p=50 Krc/cm?; B) p=80 Krc/cm?.

3apgaya 20. OnpegennTb MOLLHOCTb ABuratens Hacoca ¢ obbémHol nogavein V. amd/c
KUOKOCTU OTHOCUTENbHOM nnoTHocTu 1,25. MosnHbiM Hanop Hacoca 60 m. KN4 Hacoca 0,7, KNA
nepegaum 0,95, KM/ anexktpoasuratens 0,93. a) 20 am3/c; 6) 40 am3/c; 8) 60 am3/c.

3apaua 21. OgHOCTyNeHYaTbl NOPLUHEBON KOMMPECCOP CHMMaeT aTMoChepHbIn BO3AyX C
Temnepatypoi 20°C go abcontoTHOro aasneHus p krc/cm?, Aunametp nopluHa 230 mm, xo4 nopLuHa 250
MM, 06bEM BpeaHOro nNpocTpaHcTBa 5% oT o6bEéma, onMcbiIBaEMOro MOpLIHEM, CKOPOCTb BpaLLEHUs
Bana 350 06/muH. MoKasaTenb MOAUTPOMNbI paclumpeHna Ha 12% meHblle MoKasaTena aamnabarbl.
O6bwwmn KNA komnpeccopa 0,75. Onpeaenutb 0O6BEMHYIO MoAadyy W MNOTPebASEMY0 MOLLHOCTb
Komnpeccopa. a) p=6 krc/cm?; 6) p=8 krc/cm?; B) p=10 Kkrc/cm?.

3agaua 22. Onpegenutb AaBNeHME HArHeTaHMA OAHOCTYMEH4YaTOro MOPLUHEBOro
KOMMNpeccopa, CXUMaloWero 3TUNeH, npu Kotopom o6bémHbIM KMNA ynagértr go A. [dasneHue
BcacbiBaHuA 1 Krc/cm?. M3 BpeaHOro NpocTpaHCTBa ras paclumpserca agunabatnyeckn. O6bEm BpeaHOro
npocTpaHcTea 5% oT 06bEMa, onucbiBaemoro nopiuHem. a) A=0,2; 6) A=0,3; 8) A=0,4.

3apgauva 23. MakcmmanbHaa TemnepaTypa B UMAMHAPE OAHOCTYNEHYaTOro MNOpPLUHEBOro
KOMNpeccopa, NpyY KOTOPOM Macno B AOCTAaTOYHOM CTEMNeHW COXPaHSAET CMa3blBatoLLy CMOCOBHOCTD,
160°C. HauanbHaa TemnepaTtypa rasa 20°C. [JasneHue BcacbiBaHma 1 Krc/cm? a3 ckumaetca
aanabaTnyecku. HaiTM makcMmanbHoe AaBneHue HarHeTaHuAa ans: a) a3orta; 6) aproHa; B) aTuneHa.

3apgaua 24. Hatv uyncno cTyneHer NOPLIHEBOrOo KOMMPECCOPa, CHMMAlOWEero asoT ¢
Temnepatypoi 25°C ot 1krc/cm? po p Krc/cm?(gasnenne abcontotHoe). MakcumanbHaa TemnepaTtypa B
KOHUe cxaTma 140°C. Mpouecc ckatma aguabaTtnyeckuin. a) p=40 krc/cm?; 6) p=80 Krc/cm?; B) p=120
Krc/cm?,

3apaua 25. Halitn TeopeTmyeckyto paboTy cxatvAa Bogopoga c Temnepatypoir 25°C ot
1krc/cm? oo p Krc/cm?(pasneHne abconoTHOE) NMPU OAHOCTYNEHYATOM M ABYXCTYNEHYaTOM CXaTuu: a)
p=15 Krc/cm?; 6) p=25 Krc/cm?; B) p=40 Krc/cm?.

3agaua 26. [na vcnbiTaHWA Komnpeccopa wcnosb3osanca 6annoH ob6bémom 50 amd.
TemnepaTtypa atmocdepHoro Bo3ayxa B 6annoHe 3a 15 muH ysenmuunnacb ot 20 go 40°C, a n3bbiTouHoE
JasneHve Bo3pocno oT 0 go p Krc/cm?.HaiTn o6bEMHYIO Mofady Komnpeccopa Mpu HOPMasbHbIX
ycnosuax. a) p=15 krc/cm?; 6) p=25 krc/cm?; B) p=40 Krc/cm?.

3apgaua 27. [laBneHue B BbIXOAHOM OTBepCTUM anddy3opa BOAOCTPYMHOro Hacoca 760 mm
pT. CT. @ CKOPOCTb CTPYM BOApbl 3 M. [InameTp CTpyu B BbIXOAHOM OTBEPCTMM conna 20 MM, a B BbIXOAHOM
otBepctun auddysopa A mm. lNpumeHAaa ypaBHeHWe BepHynnu, HaWTU TEOPEeTUMYECKUIM BaKyyMm,
CO34aBaemblit BOAOCTPYMHbIM Hacocom. a) A=40 mm; 6) A=50 mm; B) A=60 mMm.

Ycnoeusa 3asay nucaTb nosHocTblo. Ob6A3aTeneH CcnNMcoK Autepatypbl. Homep BapuaHTa-no
nocnegHum umndpam Homepa 3a4étkM. Odopmnatb paboTy B 12-AMCTOBOM TETPAAM B KNETKY C

TUTYNIbHbIM NTNCTOM.

KpuTtepumn oueHKu KoHTponbHOM paboTbl no HUK
KoHTposibHast paboTa o1ieHuBaeTCs 1Mo ABaIaTHOAIbHON TKanie: 1 3amgada-
3,336am1a. Takum 00pa3oM, MakcuManbHas cymma Oamios 20, a MUHUMaIbHas 12.



MWHUCTEPCTBO HAYKM U Bbiciero obpasosaHusa Poccuiickon depepaumm
HUKHEKAaMCKUIN XUMUKO-TEXHONOTUYECKUI MHCTUTYT (duanan)
denepanbHOro rocysapcTBeHHoro 610aKeTHoro obpasoBaTe/ibHOro yupexaeHna
Bbiclero obpasoBaHuA
«Ka3aHCKM HaUMOHaNbHBIN NCCNef0BaTeIbCKUIA TEXHONOTUYECKUIA YHUBEPCUTETY
Daxynomem MexaHuyecKuu
Kageopa Ilpoueccol u annapamul Xumuyeckux mexHono2uii
Hamnpasnenue noaroroku-18.03.02—«3uepro-u pecypcocdeperaromue mporecch B
XUMHUYECKON TEXHOJIOTHH, HEYTEXUMHUU U OMOTEXHOJIOTUL

[Tpoduis «MaIlMHbI ¥ anmapaThl XHMHYECKUX IPOU3BOJICTBY
CemecTpsl 6, 6*, 4%*

YyebHbIM n1aHOM No HanpasneHuto noarotosku 18.03.02 DHepro-u
pecypcocOeperaromnye mporecchl B XUMHUECKON TEXHOJIOTUN, HEPTEXUMUU U
OMOTEXHOJOTHI

Ana obyvyalowmxca npeaycmMoTpeHo npoBeaeHue nabopaTopHbIx
3aHATUIM No gucumnanHe HukK.

NabopaTopHble 3aHATUA NO AUCUUMAMHE NPOBOAATCA B CNeLManbHO
obopyaoBaHHbIX nlabopaTopuAx C MNpUMeHeHWem HeobXxoAMMbIX CPENCTB
oOydeHus: TabopaTopHOro 0O0OpyAOBaHUsA, OOpa3OB MJid HUCCICIOBaHUM,
MeTtoauyeckux mocobuid. llenb mnpoBeneHuss 7ga0OpaTOpHBIX  paboOT -
MPAKTHUECKOE OCBOCHHE TEOPETUUECKUX MOJIOKEHUHN JIEKIITMOHHOTO MaTepHaa,
a TaKXke BBIpA0OTKAa CTYJEHTAMHU OIPEJCICHHBIX YMEHMM U HABBIKOB
CaMOCTOSITENIFHOTO  AKCIIEPUMEHTUPOBaHMsI. Marepuansl Uisi  TPOBEICHUS
7a00paTOpPHBIX pabOT MMEKTCS B YYEOHBIX MOCOOMSIX, pa3padOTaHHBIX Ha
kadenpe [TAXT( cm. nuteparypy B PII).

Kpurepuu oueHku 1a00paTopHBIX padoT

[Ipu monroroBke k mabopatopHoit pabore mo mucuuruimae HuK crynent
JIOJDKEH BBITIOJHUTH CJIEAYIONINE BUJIBI pa0oT:

MunuMabHbIA | MakcMMAJIbHBIA
Buabl pador
0an 0an

CamocrosiTenbHas mpopaboTka
TEOPETUYECKOTO Marepuaa K 2 3
nabopaTopHOI paboTe
O3HaKOMJICHHE C YCTaHOBKOM, prOOpOM,
METOJAMKON BBINOJHEHUS JIabOpaTOPHOU 2 3
paboThI
Brimonnenue HEO0XO0IUMOTO 2 4
HKCIIEPUMEHTA
OOpaboTka pe3ynbTaTOB HCCICIOBAHUA, 3 5
MOCTpOEHUE TpadUKOB
AHanmu3 pe3yJbTaTOB HWCCICIOBAHUS W 3 5
BBIBOJI 11O paboTe

UTOIoO : 12 20




TaxuMm o0pa3oM, kaxnas nabopaTopHasi padoTa OLIEHUBAETCS MUHUMYM B 12
6anoB, MakcumyM B 20 6amnoB. [locne BbimonHeHUs: BceX pabOT pacCUUTHIBACTCS
UTOTOBBIA Oall MO JaHHOMY OILIGHOYHOMY CPEACTBY, Kak CpeaHee
apudmernyeckoe 10 BceM JabopaTopHbiM paboram. [lockonbky YuCIO
7a00paTOpHBIX pabOT y CTYICHTOB pPa3HBIX (opM OOyUEeHHsS] HEOJMHAKOBOE, TO
BBITIOJHSETCS] KOPPEKTUPYIOMIHIA repecuéT 6amios.
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