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Ilepeuens KomnemeHuuil u UHOUKAMOPO8 00CMUIICCHUS
KOMNemeHyuil ¢ yKazanuem Imanoé (popmuposanus 6 npouecce 0C80CHUs
OUCUUNIUHDL

Komnerenmums:
ITK-3-cnocobeH npoBOAMTbL aHanM3 COBPEMEHHbIX MPOEKTHLIX PeLleHnn npu
NpPOEKTUPOBaHMM TEXHOOrMYeCcKoro obopyaoBaHus HedTerasonepepaboTku.
NHaukaTopsl TOCTUKEHUS] KOMIIETCHITUU:

1. TIK-3.1- 3HaeT OCHOBHBIE ITPOLIECCHI, IPOTEKAIOLIME B 000PYI0BAHUM, HX
KOHCTPYKILUHU; METObI 00paboTKK MH(GOPMAIIMU U aHaTN3a JAHHBIX MPH
MPOCKTUPOBAHUH TEXHOJIOTHYECKOTO 000PYTOBAHUS
HedTerazonepepaboTKy,

2. TIK-3.2- ymeeT pa3buBaTb KOHCTPYKUMM Ha Y371bl, COOPOYHbIE €AMHULIbI U

AETanu, yCTaHaBN1BaThb UX B3aUMOAENCTBME M BIMSIHWUE HA TEXHOMOMMYECKMIA
MpoLiecc;

3. TIK-3.3- BiajiceT HaBBIKAMM aHaIM3a KOHCTPYKTOPCKUX PEIICHUU MpH

IMPOCKTUPOBAHUHU TEXHOJIOT'NYECKOI'O O60pyI[0BaHI/I}I
HedTerazonepepabOTKH.
Huouxamopul
oocmudicenus
Omanwl hopmuposanus é npouecce
Komnemenuuu
0C80CHUSL OUCUUNTIUHBL HaumeHosaHue
OYyeHo4YHo20
Jlekyuu | Ilpaxmu | Jlabopam | Kypcoeo cpedcmea
ueckue | opHoie u
3AHAMUA | 3gHAMUA | NPOEKmM
IK-3.1 Tembl - 1;2 - NabopaTtopHas
1-7 paboTta. KoHTposibHan
paboTa. TecT. DK3ameH
[IK-3.2 Tembl - 1;2 - NabopaTopHas
1-7 paboTta. KoHTposibHan
paboTa. TecT. DK3ameH
[IK-3.3 Tembl - 1;2 NabopatopHas
1-7 pabota. KoHTposibHan
paboTa. TecT. DK3ameH

Ilepeuens oyenounvix cpeocme no oucyuniune (MooyJio)

| Ouenounvle cpeocmea \ Kon-60 \ Min, 6annoe \ Max, 6annoe




Jlabopamopnasa paboma

12

20

Koumponvnasn paboma

12

20

Tecm

12

20

IK3amen

~ NN

24

40

Hmoczo:

60

100

LLIkana oyeHusaHus

Mudp
0BO¢C
BBIpa

KECHHE

Bripaxkenue
B 0a/l1ax:

CiaoBecHoe
BbIpa;KeHHe

KpuTepun oneHKH HHAMKATOPOB J10CTH:KeHHs NIpH opme

KOHTPOJIA:

K3aMeH / 3a4eT ¢ OleHKOMH

3a4yeT

5 87 -100

OTan4HO
(3auTeHo)

OueHka «OTJIMYHO» BBICTABISICTCS CTYHACHTY,
€CJI TEOPETHUIECKOE COoAepXKaHUe Kypca OCBOSHO
MOJTHOCThI0, 0€3 TPOOENoB; HCUEPIBIBAIOIIE,
MOCJIEIOBATENbHO, YETKO U JIOTUYECKU CTPONHO
W3JIaracT MaTepuall; CBOOOTHO CIIPABISICTCS C
3aJ1auaMi, BONPOCAMH U JAPYTHMH BHIAMH
MPUMEHEHUS! 3HAHWUW; WCIOIB3YeT B OTBETE
JIOTIOJIHUTEILHBIH MaTepHual BCE
MIPEeTyCMOTPECHHBIC MIPOTPaMMOM 3aJ]aHHUs
BBITTOJIHEHBI, KAYECTBO WX BEITIOJIHEHHUS OIICHEHO
yuCcIioM OaioB, ONHM3KUM K MaKCHMAJIBHOMY;
aHaJTN3UPyeT TTOJTYICHHBIC pe3yIbTaTHI;
MPOSIBIISIET CAMOCTOSITENIbHOCT IIPU BBHIIOJTHEHUU
3aJaHuH

74 - 86

Xoporio
(3auTeHo)

OreHKa «XOpOIIO» BBICTABISIETCSA CTYIEHTY, €CIIN
TEOPETHYECKOe COJEpKaHWe Kypca OCBOEHO
MOJTHOCTEIO, HEOOXOIUMBIC MIPAKTHYECKUE
KOMIICTCHIIMK B OCHOBHOM C(OPMHPOBAHBI, BCE
MpeIyCMOTpEeHHBIE  TporpamMmoil  oOydeHus
ydeOHbIe 3a/JaHHs BBIIONHEHBI, KAadecTBO WX
BBHITIOJIHEHUSI  JIOCTATOYHO BBICOKOe. CTymeHT
TBEPAO 3HAeT Marepwaj, TpPaMOTHO U TIO
CyIIECTBY  HW3JlaraeT  €ro, He  JOIyCKas
CYIIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.

3 60 -73

Y noeneTBopHu
TEIBHO
(3auTeHo)

OneHKa  «yIOBJICTBOPUTEIBHO»  BBICTABISETCS
CTYIEHTY, €CIIH TEOPEeTUYEeCKOe COJep KaHne
Kypca OCBOCHO YaCTHYHO, HO MPOOENbI He HOCAT
CYIIIECTBEHHOTO Xapakrepa, OOJIBIIUHCTBO
MPEyCMOTPEHHBIX MpOrpaMmMoit 3aJlaHui
BBITIOJTHEHO, HO B HHUX HMEIOTCS OIIMOKH, TpHU
OTBETC Ha IIOCTABJICHHBIA BOIMPOC CTYACHT
JIOITYCKaeT HETOYHOCTH, HEJ0CTAaTOYHO
MpaBWiIbHBIE  (DOPMYITHUPOBKH,  HAOIIOMAIOTCS
HApYIICHUS JIOTHYECKOW MOCIEeI0BATEILHOCTH B
W3JI0)KEHUH MTPOTPaMMHOTO MaTepraa.

Onenka
«3aUTECHO»
BBICTABJISIETCS
CTYIEHTY, €CIH
OTBETHI Ha
BOIPOCHI o
TeMaM
JVCLUTIIAHBI
HocJe0BaTeIbH
B, JIOTUYECKH
U3JI05KEHBI,
JOITyCKAOTCS
HE3HAYUTETbHBI
€ HeIo4eThl B
OTBETE
CTyIICHTa, TaKHe
KaK OTCYTCTBHE
CaMOCTOSTENbH
oro BBIBOJIA,
peueBble
OLIMOKH U IIp

Hwxe 60

Heynosnersop
UTEIILHO
(He 3a4TeHO)

OI_ICHKa «HCYAOBJICTBOPUTCIILHO» BBICTABIIACTCA
CTYACHTY, €CJIM OH HE 3HACT 3HAYUTEILHOU YacTH
IporpaMMHOTO MaTtepuaiia, AOIIYyCKacT
CYIICCTBCHHLIC OIHI/I6KI/I, HCYBCPCHHO, C

OreHka «He
3a4TEHO)
BBICTABIISIETCS

CTYJEHTY, €CllU




00JIBIINMU 3aTpyJHEHUSIMHA BBITIOHSIET |CTYICHT HE
MPaKTUYECKUE paboThI, HE0OXOIMMBIE [3HAET OCHOBHBIX
NPaKTUIECKUE KOMIIETCHIIMM He C(OPMHUPOBAHBI, [[IOHATHI  TEMBI
OOJBIIMHCTBO TPEIYCMOTPEHHBIX IPOTrPaMMOH | IMCIIUTUIHHEL,
oOydeHus y4eOHBIX 3aJlaHWil HE BBINIOJHEHO,|(HE OTBEYAaeT Ha
KaueCTBO HMX BBIOJHEHHUS] OIICHEHO YHCIIOM |IOMOJHUTEIBHBI
0ayIoB, OJTM3KUM K MUHUMAJIEHOMY € W HaBOJMIINE
BOTIPOCHI
MpenoaBaTesl.

MWHUCTEPCTBO HAYKM 1 BbiCero obpasosaHua Poccuiickon depepaumm
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT (dhunuan) geaepaabHOTO
TOCYIapCTBEHHOTO OI0/PKETHOTO O0Pa30BATEILHOTO  YUPEKIEHUS BBICIIETO O0pa30BaHUS

«Ka3zaHCcKkuil HallMOHAIBHBIN UCCIE0BATEIbCKUN TEXHOJOTMYECKHIT YHUBEPCUTET
DakynbTeT MEXAHUYECKUHI
Kadenpa ITAXT
HanpasneHne noarotoskn 15.03.02 «TexHONOrMYEeCKNE MallNHbI U 060pya0oBaHME»
Mpodunb/nporpamma «0bopyaoBaHMe HedTerasonepepaboTKU»
Cemectp 8

Bonpocsl k 3k3amMeny
1o AucHuNIMHe _Hacocbl  Komnpeccopbl

1. Knaccudukarus HacocoB: TMHaAMHUYECKHE (JIOMACTHBIE M TPEHUS) U 00BbeMHbIe (TTOPIIHEBbIE
¥ poTanroHHbIe Hacochl). [IpuHnmm ux aeicTBusa. CrienuaibHbIe HACOCHI.
2. ObnacTy nmpuMeHEeHUs HacOCOB ( AJIs IEpeKauUBaHUSI )KUAKOCTEH, B THIPOAKKYMYIIATOPAX,
ruapornpeccax, THIpoIpHUBOIAX )
3. YcTpoiicTBO M NpUHIUN AEHCTBHS TOPLIHEBOrO Hacoca. Bo3TylIHbIe KOJIIAKH.
Nunukaropuasa nuarpamma. Jnarpamma nogaur. Hacockl mpocToro u KpaTtHoro A€HCTBUS.
4.0OcHoBHbIE paboyne mapamMeTpsl MOPLUIHEBOTO Hacoca (Hamop, MPOU3BOAUTEILHOCTD,
MmotHocTb, KITJI, mpeaenbHas BbICOTa BCACHIBAHMS)
5.YcrpoiicTBO U nmpuHLHMI AeHcTBH neHTpoOexxHoro Hacoca(lLlbH). Koncrpykius pabouero
KoJeca.
6.XapakTeprucTuKa IeHTPOOSKHOT0 Hacoca. ONTUMAITBHBIN PEKUM pabOThl Hacoca. 3aKOHBI
IPONOPLUOHATIBHOCTH.
7.YHUBepcalbHas XapaKTEPUCTHKA LIEHTpoOekHOro Hacoca. HauBbiromueimuii padbounit pexxum
BH.
8.PaboTa neHTpoOexHOTO Hacoca Ha ceTh. Pabouas Touka [IBH. [Tapamnensroe u
IIOCJIEIOBATEIbHOE COEIUHEHUE HACOCOB.
9. KaButanust 1 BEICOTa BCAaChIBAHUS LIEHTPOOESIKHOTO HAcOCa.
10.CpaBHuTENBHAS XapaKTEPUCTHKA MOPUTHEBBIX U IIEHTPOOEKHBIX HACOCOB (110
MPOU3BOAUTENBHOCTH, Hanopy, KII/l, paBHOMEpHOCTH TTOAAYH, CIIOKHOCTH
YCTPOMCTBA,KOMIIAKTHOCTH, HEOOXOIMMOCTH TMPEIBAPUTENbHOM 3IMBKH KUIKOCTHIO U T.11.).
11.YcrpoiicTBO M npuHIUN AEHCTBHUSA, TUIFOCHI 1 MUHYCBI OCEBOI'O HAcOCa.

12.YcTpoiicTBO ¥ NpUHIUT AEHCTBHUSA, TUIFOCHI 1 MUHYCBI BUXPEBOI'O Hacoca.



13.YcTpoiicTBO ¥ NpUHLUIT AEUCTBHUSL, IITFOCHI U MUHYCHI CTpYHHOTO Hacoca. MHXeKTop 1
IKEKTOP.

14.YcTpolicTBO ¥ MPUHIMIT IEUCTBUSI, IUTFOCHI 1 MUHYCHI IIECTEPEHYATOTO HAcOcA.

15. YcTpolcTBO M MPUHIUT ACHCTBUS, TUTFOCHI 1 MUHYCHI TUIACTUHYATOTO HAcoca.

16. YcTpolcTBO M IPUHIUI ACHCTBUSA, TUTFOCH 1 MUHYCBI BUHTOBOT'O Hacoca.

17. YcTpolcTBO M IPUHITUT ACHCTBUSA. TUTFOCHI I MHHYCHI TMa)parMeHHOT0 Hacoca.

18. YcTpolcTBO ¥ MPUHIUIT IEUCTBUS. IUTFOCHI 1 MUHYCBHI pOTOPHO-TIOPIIIHEBOTO HACOCA.

19. YerpoiicTBO M IPUHIMI JEHCTBUSA. IUTIOCHI U MUHYCHI aKCHAJIBHO-TIOPIIIHEBOI'O HACOCA.
20. YcTpOoHCTBO U MPUHIUIT AEHCTBHUSA. TUTIOCH 1 MUHYCHI POTallMOHHO-TUIACTUHYATOTO HAcOoCa.
21. YCcTpOoWCTBO M IPUHLIMIT IEUCTBHUSI, IUTFOCHI 1 MUHYCHI TTYHXKEPHOTO Hacoca.

22. YCTpOUCTBO U MPUHITUT ACHCTBUSA, TUTIOCH 1 MHHYCHI Ta3IuQTa.

23. YcTpOoHCTBO U MPUHIUI ACHCTBUSA, TUTIOCHI 1 MUHYCHI MOHTEXKIO.

24. Knaccuduxamusi KOMIIPECCOPOB M BAKyyM — HACOCOB: a) IO CTETICHU CKATUS —
BEHTUJISITOPBI, Ta30lyBKH, KOMIIPECCOPHI, BAKYyM — HACOCHI; 0) 10 MPUHIUITY JEHCTBUS —
MOPUIHEBBIE, IICHTPOOEKHBIE, POTALIMOHHBIE, OCEBbIE, CTPYHHBIE.

25. O6s1acTH NCIOIB30BAHUS KOMIIPECCOPHBIX MALIMH(IJIS TPAHCIIOPTA Ta30B 110 Ta30IPOBOJIAM,
JUTSL YIIPABIIEHUS XUMUKO-TEXHOJIOTMUYECKUMU MTPOLIECCAMHU, OKMKEHUS Ta30B).

26. YCTpOWCTBO, TPUHITUI ACHCTBUS U TEOpEeTUUYECKasi pabodas [uarpaMma OopITHEBOTO
kommpeccopa. KoMmrpeccopbl mpocToro u KparHoro AeHCcTBUSI. MHOTOIUIUHIPOBBIE
KOMIIPECCOPBI.

27. Y nenpHast paboTa Ipu U30TEPMUYECKOM CXKATHH r'a3a B KOMIIPECCOpE.

28. YnaenbHas paboTa nMpu aauadaTHIECKOM CKaTHH ra3a B KOMIIPECCOpeE.

29. Y aenpHas paboTa IpH MOJTUTPOITHOM CHKATHH ra3a B KOMITPECCOpE.

30. U3otepmuueckuii u agnadarnyeckuii KI1/l komnpeccopHOil MaIliHBbI.

31. Teoperuueckas U 1€HCTBUTENBHAS MOIIHOCTH ITIOPIIHEBOTO KOMIIPECCOPA.

32. TeopeTudeckas u qelCTBUTENbHAS 00bEMHAs TTo1aua mopirHeBoro kommpeccopa (I11K).
Koaddumument nomaun. O0bEMHBIN 1 TepMudeckuil ko3 durmentsl. Koadgdunuent
TEpPMETUYHOCTH.

33. Ilpenen cxarus rasa B OPIIHEBOM KOMIIPECCOPE.

34. VnaukaropHasi ¥ SHTPONUITHAS JUArpaMMbl TOPIIHEBOT'O KOMIIPECCOPa, ONpeIeSICHUE M0
HUM YJIEJIbHON paboThI CXKaTHUs Ta3a.

35. YcTpoicTBO M NPUHIUIT JEUCTBUS MHOTOCTYIIEHYATOIO MOPIIHEBOTO KOMIIPECCOPA.

36. IIpoleccel MHOTOCTYNIEHYATOIO CKAaTHs ra3a B IOPIIHEBOM KOMIIPECCOPE HA AMAarpaMMax p-
vu T-S.

37. CriocoObl peryupoBaHusl MPOU3BOIUTEILHOCTH TTOPITHEBOTO KOMITPECCOPA.

38. YcTpoicTBO M IPUHIIUI ACHCTBUS TypOOTa30/IyBOK.

39. YcTpoicTBO M MPUHIIMIT ASUCTBUS TYPOOKOMIIPECCOPOB.



40. IIporieccsl MHOTOCTYIIEHYATOTO CXKaTHs ra3a B TypOOMalIiHax Ha quarpammax p-v u T-S.
41. CteneHp cxxaTHs Ta3a B TypOOMAaIIMHAX U UX MOITHOCTb.

42. YCTpOMCTBO ¥ MPUHLUMN JACHUCTBUS BEHTHIISITOPOB.

43. YacTHas XapakTepUCTUKA IIEHTPOOEKHBIX KOMIIPECCOPHBIX MauH. ONTHMaIbHbIN pabounit
PEXUM TYypOOMAIIIHH.

44. YHUBepcallbHAs XapaKTEPUCTUKA IIEHTPOOCIKHBIX KOMITPECCOPHBIX MaITHH.
HauBbironuelmumii pabo4yuii pesxuM TypOOMaIiH.

T.
Kpurepuu oueHKH 0TBETOB HA JK3aMEHAIMOHHBIE BOIPOCHI 10 IMCHUILIMHE
«Hacocsl 1 KoMIIpeccopbI»

OreHka 3a OTBET Ha BOIPOCHI SK3aMEHAI[MIOHHOTO OMJIeTa, IPOBOAUMBINA B (OPME YCTHOTO
OIIpoca 3HAHHUH CTYACHTOB, OCYIIECTBIISIETCS B COOTBETCTBUH C OAJUIbHO-PEUTUHTOBOM CHCTEMOM
W TpeanonaraeT MaKCUMaJIbHBIA Oamnm 3a orBer — 5. OIllGHWBaHWE OTBETa CTY/ACHTA
IIPOM3BOJIUTCS IO CIEIYIOLIEH mIKane 6aioB

Kpurepmuii onenkn bana

JleMOHCTpHUpYET TOJIHOE TIOHMMAHWE TMOCTABIECHHOrO Bompoca. Jlaer mnonHbIMA
pa3BepHYTHII OTBET HAa OCHOBHOW Bompoc. Jlaer morudecku OOOCHOBAHHBIM U
MPaBWIBHBIN OTBET HA IONMOJHUTEIbHBINA BOMPOC.

OuneHka «OTJIMYHO»  BBICTABISAETCS CTYAEHTY, €CIM OH HCYEpIBIBAIOIIE,
MIOCJIEIOBATEIbHO, YETKO M JIOTMYECKHM CTPOMHO M3JaraeT Marepuai, yMEeT TECHO
YBSI3BIBATh TEOPUIO C NMPAKTUKON, MUCIOJB3YET B OTBETE MaTepHall pEKOMEHAYEMOMU
JUTEpaTyphl,  MPaBWIbHO  OOOCHOBBIBAET  NIPHUHATOE  pELICHHE,  BlAJeeT
Pa3HOCTOPOHHUMH HABBIKAMHU U MTPUEMAMU BBITIOJIHEHHS PAKTUYECKUX 3a/1a4.

3HaeTr: NpUHLOMNBI JCUCTBUS KOMIIPECCOPHBIX MAIIMH M HACOCOB C MO3WUILHH
(dbyHIaMEHTAIBHBIX 3aKOHOB TEPMOJAMHAMUKH U Ta30BOW TUHAMUKH; METOBI pacuéra,
MPOEKTUPOBAHUA M KOHCTPYMPOBAHMS KOMIIPECCOPHBIX MalIMH M HAcocoB; | 36-40
XapaKTePUCTUKA W OCHOBHBIE KOHCTPYKIIMM OTCUYECTBEHHBIX U 3apyOeKHBIX
KOMIIPECCOPHBIX MAIlMH W HAacOCOB; JEHCTBYIOIIHME TIOCYJAapPCTBEHHBIE CTAHIAPTHI
(I'OCT), otpacnessie ctangaptsl (OCT), pyKoBOZSIIME TEXHUYECKHE MAaTEpUaIbI
(PTM) m npyrue HOpPMATHBHBIE JTOKYMEHTHI 110 pacyeTy, NPOSKTHPOBAHHIO H
MCIBITAHUIO KOMIIPECCOPHBIX MAlINH U HACOCOB.

Mo:keT: BBINOJIHATH MPOCKTUPOBOYHBIE PACYEThl KOMIIPECCOPHBIX MAIIMH U HACOCOB
U UX DJEMEHTOB [0 HCXOJHBIM JAHHBIM; BBINOJHATH PacyeTbl Ha MPOYHOCTH
cnenupuYecKuX y3JI0B U 3JIEMEHTOB KOMIIPECCOPHBIX MAIlIMH U HACOCOB.

CnocofeH: BBINOIHATH NOJ00P KOMIPECCOPHBIX MAIIMH M HACOCOB VI 3aJaHHBIX
YCJIOBUI SKCILTyaTallH.

JlaeT nOCTaTOYHO IMOJIHBIN OTBET, C HapYILIEHUEM IOCIEAO0BATEIBHOCTU H3JI0KEHUS.
OTBeuaeT Ha IOMOJIHUTENBHBIA BONIPOC, HO 0OOCHOBAaTh HE MOXKET.

OneHka «XOpoIIO» BBICTABISAETCS CTYIACHTY, €CIIM OH IO CYLIECTBY H3Jlaraer
MaTepuain, MPaBUIbHO IPUMEHSAET TEOPETHUYECKHE IIOJNIOKCHHUS IIPH PEIICHHUU
IIPAKTUYECKHUX BOIPOCOB.

3HaeT: OCHOBBI METOJOB pacueTa TMApO- U IHEBMOCHCTEM, I1apaMETPOB HACOCOB U
KOMIIPECCOPOB, OCHOBHBIE TEOPETHUYECKHE TOJNIOKEHUS, IIOHATHS, 0a30Bble KOHLEIIINN
Y METOJBI.

MoskeT: MCHOJIB30BaTh OCHOBHBIE MOHATHSA JUCHUIUIMHBI NPU IPOEKTUPOBAHUU U
9KCIUTyaTalluy pa3HOOOPa3HbIX TEXHOJIOTHYECKUX CUCTEM U YCTaHOBOK.

Crnoco0eH: IPUMEHATH MTOJIyYEHHbIE HABBIKU IIPH pacueTe TMIPO- U IMTHEBMOCUCTEM U
noa00pe Mo KaTajloraM HacoCOB U KOMIIPECCOPOB.

30-35

JlaeT HenosHBIM OTBET Ha OCHOBHOM Bompoc. He maer orBera Ha NOMOJMHUTENbHBIA | 24-29




BOIIPOC.

OueHka «yAOBJIETBOPUTEJIBLHO» BBICTABISIETCS CTYJIEHTY, €CIM OH MMEET 3HaHUs
TOJIbKO OCHOBHOI'O MaTepHalia, HO HE YCBOWJI €rO JeTalied, J0MyCKaeT HETOUYHOCTH,
HEJ0CTaTOYHO MpaBUJIbHbIE bopMyIHpOBKH, HapyIICHUS JIOTUYECKOM
MOCJIEIOBATEIbHOCTH B U3JI0KEHUH MPOrPaMMHOI0 MaTepuara.

3Haer: 00 OOmMX MNpPUHLUNAX JAEUCTBUS KOMIIPECCOPHBIX MAIIMH U HAaCcOCOB C
MO3UIUH (PYHIAMEHTATbHBIX 3aKOHOB TEPMOIUHAMUKH U Ta30BOW JHHAMUKH.

Moxer: 0003HauUUTH  KJIIOYEBbIE  METOABl  pacyéra, MPOCKTHUPOBAHUS U
KOHCTPYUPOBAHUS KOMIIPECCOPHBIX MAILIMH U HACOCOB; UCIOJIb30BaTh OTPaHUYCHHBIH
KaTeropualibHbIN anmnapar AUCLUILIAHBIL.

Cnocolen: cdopmynupoBatb B OOLUIMX YepTax XapaKTEPUCTUKHM M OCHOBHBIE
KOHCTPYKIIMH HEKOTOPBIX KOMIIPECCOPHBIX MAIIIMH U HACOCOB.

Her oTBeTa.

OuneHka «HeyI0BJEeTBOPUTEJIbHO» BBICTABISETCS CTYICHTY, KOTOPBIM HE 3HAET
3HAUUTENBHON YaCTH MPOTrPAMMHOTO MaTepHala, IOMyCcKaeT CYIIECTBEHHBIC OITHOKH,
HEYBEpPEHHO, C OOJBIIMMHU 3aTPyJHECHUSIMH OTBEYaeT Ha Bompockl. Kak mpaBwuiio, 0
OLICHKA «HEYIOBJIETBOPUTEIIBHO» CTABUTCS CTYAEHTaM, KOTOpPblE HE MOTLYT
MPOJIOJDKUTh O0ydeHue Oe3 JOMOJHUTENIBHBIX 3aHSATHHA 110 COOTBETCTBYIOIICH
JUCIUIIIIVHE.

MUWHUCTEPCTBO HayKuM 1 Bbicero obpasoBaHua Poccuiickon ®Pepepaumm
HmxHekaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaabHOTo
TrOCYJapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBLHOTO  YUPEXKIACHHS BBICIIETO O0pa3oBaHUS

«KazaHckuil HallMOHAIBHBIN UCCIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET
DaKyJbTET MEXaHUYECKUU
Kadenpa ITAXT
HanpasneHue noagrotosku 15.03.02 «TexHONOrMYeCKMe ManHbl M 0bopyaoBaHmne»
Mpodunb/nporpamma «O6opyaosaHMe HedTerasonepepaboTkn»
Cemectp 8

TecToBbBIE 3a1aHUA

o ITMCIMIIJIMHE «Hacochl 1 KOMIIpECCOPbD»
Bri6epute TONBKO OAMH MPaBUIIbHBIN OTBET U3 MPEJIOAKEHHBIX Ha MOCTABJIEHHBIH BOIIPOC.

1) KaBuranus — 370 ...?

a) BO3JICHCTBUE IaBIICHUS )KUJIKOCTH HA B) MECTHOE U3MEHEHHUE TUAPABINYECKOTO
CTEHKHU TpyOOIpOBOAa; CONPOTHUBIICHUS,

0) IBUKEHHE KUJKOCTU B OTKPBITHIX ') U3MEHEHHE arperaTHOr0 COCTOSIHUS JKUKOCTH
pyciiax, CBA3aHHOE C UHTEHCUBHBIM MIpU ABMKEHUU B 3aKPBITHIX PYyClaX, CBI3aHHOE C
nepeMenInBaHueM; MECTHBIM Ta/ICHUEM JaBJICHUS.

2) KaBurtanus He CITy>)KUT IPUUNHON YBEITUUCHUS

a) BUOpaImu; B) KIIJI rugpomariuy;
0) HarpeBa TpyO;  T) CONpPOTHUBICHHS TPYOOIPOBOA.

3) YkaxxuTe Ha pUCYHKE BCAChIBAIOIIUN TPyOOIIPOBO




I
I
1

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

4) TlpaBwiio ycTOWYMBOM pabOTHI HACOCA TJIACHT

a) MPU YCTAaHOBUBILIEMCS TEYCHUH KUAKOCTU B B) MPU YCTAaHOBUBIIEMCS TEUYEHUH JKUKOCTH

TPYOOIPOBO/IC HACOC Pa3BUBAET HAIIOP, B TPyOOMPOBOIC PACXO JKUIAKOCTH OCTACTCS
PaBHBII TIOTPEOHOMY; MOCTOSTHHBIM;

6) IpHU YCTAHOBUBIICMCA TCUCHUU KUIAKOCTHU F) IMpU YCTAHOBUBIICMCA TCUCHUHN KUIAKOCTH
pa3BHBaEMbIil HACOCOM HAIOP JOJDKCH OBITh B TPYOOIPOBO/IC NABJICHHUE KUIKOCTH
0obIIIe TOTPEOHOTO; OCTaeTCs MOCTOSTHHBIM.

5) XapakTepuCTUKOM Hacoca Ha3bIBACTCS

a) 3aBUCUMOCTh U3MEHEHHMS JaBJICHUS U B) €r0 TEXHUYECKUE XaAPAKTEPUCTUKU:

pacxojia mpu U3MEHEHUH YaCTOThI HOMHUHAJILHOE JIaBJICHHE, PACXOJ] ¥ 4acTOTa
BpAILICHHS Baja; BpauieHus Bana, KIT/I;

0) ero reoMeTPUIECKUE XapaKTePUCTUKH; T') 3aBUCUMOCTb HaIopa, c03/1aBaéMOro HaCOCOM

Hiac OT ero nogauu rnpu NOCTOSHHOU 4acTOTE
BpalllCHUs Baja.

6) Metoa pacdeTa TpyOOIIPOBOIOB ¢ HACOCHOM MOa4YeH 3aKIIF0YaeTCS

a) B HAaXOXJCHUU MaKCHMAJIbHO B) B COBMECTHOM ITOCTPOCHHUH Ha OJHOM rpaduke
BO3MO>KHOU BBICOTBI TIOJITEMA KUIKOCTH KPUBBIX MTOTPEOHOT0 HATIOPA B XapaKTEPUCTUKU
MyTeM MOCTPOCHHUS XapaKTEPUCTUKU Hacoca ¢ MOoCIeAYIOUIMM HaX0XKIEHUEM TOUKH MX
TpyOOIIPOBO/IA; nepeceycHus;

0) B cocTaBiieHUH ypaBHeHUs bepHymm T') B ONIPEACIICHUH COMTPOTHBIICHUS TPYOOIIPOBOIA
JUTS HAYaJIbHOM U KOHEYHOM TOYEK IyTEM 3aMEHbI MECTHBIX COIPOTUBIICHUI
TpyOOIIpOBO/IA; SKBUBAJIEHTHBIMU JUIMHAMHU.

7) Touka mepeceueHust KpUBOM MOTPEOHOTO HAMOpa C XapaKTEePUCTUKON HAacOCa HA3hIBACTCS

a) TOYKOM OMTUMAIBHOM padOTHI;  B) TOYKOW MOJAYH;
0) paboueii TOUKON; ') TOYKOM Haropa.

8) Hacoc, B KOTOpOM KHUAKOCTh TIEpeMelaeTcs IMOJa JACHCTBHEM IEHTPOOEKHBIX —CHII,
Ha3bIBACTCSI

a) JIONACTHOM IIEHTPOOSKHBIM HACOC;  B) MOPIIHEBOM HACOC IIEHTPOOEIKHOTO ACHCTBUS,
0) J0macTHOM 0CeBOW HACOC; r) mud depeHIHATBHBIN IEHTPOOESIKHBIN HAacOC.

9) B noBOpOTHO-JIONACTHBIX HACOCAX OBOPOTOM JIONACTEN PETYIUPYETCS



a) peXXHUM JIBUKEHUS KUKOCTH Ha BBIXOJIE U3 HacOCa;  B) HAIpPaBJIEHUE MOJA4YU KHUAKOCTHU;
0) CKOpPOCTh BpaIlleHUs JIONACTEIH; T) Mojavya >KUJIKOCTH.

10)  IlopurHeBble HACOCHI 11O TUITY BEITECHUTENEH KiIacCUDULIUPYIOT Ha

a) TUTYH)KEpHbIE, OPIIHEBbIE U B) MOPIIHEBBIE, KYJIaYKOBBIE U

nuadparMeHHBbIE; nuadparMeHHBIC,

0) TuTyH>KepHbIe, MeMOpaHHBIE U TIOPIIHEBLIC; r) auadparMeHHbIe, JONacTHRIE U
IUTYH)XEPHBIE.

11)  Ha pucyHke n300pakeH MOPITHEBON HACOC MPOCTOTO ACUCTBHUA. Y KQKHUTE HETPABIIIHLHOE
0003HaYCHHE €r0 AIEMEHTOB.

3
a) 1 - mumuHAp, 3 - MTOK; 5 - BCaChIBAIOIINN B) 7 - paboyast kamepa, 9 - HarOPHBIN
TpyOOmIpoBOS; TpyOomnpoBo, 1 - HUIUHID;
0) 2 - mop1ieHs, 4 - pacXoHBIN pe3epByap, 6 - r) 2 - mopiieHs, 1 - muimHap, 7 -padodas
Har"deTaTelbHbIN KJ1ariaH, KaMmcepa.

12)  O6wemuslit KI1/] Hacoca - 3To

a) OTHOLUEHUE €T0 JEHCTBUTEIBHOMN B) Pa3HOCTb €TI0 TEOPETUUYECKON U JEHCTBUTENBHOM
II0J1a4M K TEOPETHYECKO; I0/1a4H;

0) OTHOIIICHHE €T0 TEOPETHUECKON I') OTHOLIEHHE CYMMBI €70 TEOPETUUYECKOM U
MMOJAYH K JICHCTBUTCIIHFHOM; JEHCTBUTEIHLHOM 110/1a4U K YaCTOTE€ 00OPOTOB.

13)  OcHOBHBIM pabOYUM PJIEMEHTOM IOPITHEBOTO HACOCA SBIISICTCS?
a) abbeparusi  B) omopa 1) AeBUAITUS
0) OjoygayH — T) MOpIICHb

14) B mopmHeBOM Hacoce MPOCTOro ASHCTBUS OJHOMY 000POTY ABUTATEINSI COOTBETCTBYET

a) YeThIpe XO0/1a MOPIIHs;  B) JBA XOJa MOPIITHS;
0) OIMH X0/ TIOPIIIHS; T') IOJIOBUHA XO/1a TOPIIHSI.

15)  HemnonHora 3anoiHeHus: pabodelt KaMephl MOPIIHEBBIX HACOCOB

a) YMEHbBIIIAET HEPABHOMEPHOCTH 10/1a4H; B) CHIJKAET JAEHCTBUTEIBHYIO [10/1aUy HACOCA;
0) yCTpaHseT yTeUKH KUJIKOCTH U3 pabodeit T') YCTpaHsIET HECBOEBPEMEHHOCTD 3aKPBITUS
KaMephl; KJIAIIaHOB.

16) B nmopuHeBOM Hacoce IBOMHOIO JEHCTBUSA OJHOMY XOAY MOPIIHS COOTBETCTBYET

a) TOJILKO IMMPOLECC BCACBIBAHUS, B) mponecc BCaCbIBaHW UJIM HArHCTAHU,



0) mporiecc BCaChbIBaHUS U T') MPOIIECC BCAChIBAHUS, HATHETAHUS U CHOBA
Har"u€TaHus;, BCaCbhIBaHUs.

17) B nopuHeBoM Hacoce MPOCTOro ACUCTBUS OAHOMY X0y IOPILIHS COOTBETCTBYET

a) TOJIBKO MMPOLECC BCACBIBAHUS, B) mponecc BCaCblBaHW UJIM HArHCTAHU,
0) TOIBKO MPOLIECC HATHETAHUS,  T') HU OJIMH IIPOIIECC HE BBITIOIHIETCS TTOJHOCTBIO.

18)  Ha xakom pucyHke n300paxeH MOPIUTHEBON HACOC IBOWHOTO JIEHCTBUS?
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19)  HauGonpias u paBHOMEpHas 1Mojavya HabI0AaeTCs y MOPIIHEBOrO Hacoca

a) MPOCTOTO JICUCTBUS; B) TPOMHOIO JIEHCTBHUS;
0) nBoiiHOTO NeicTBus;  T) AudPepeHIHaTbHOTO JEHCTBHUS.

20)  HMuagukatopHas gAuarpaMma MOPIITHEBOTO HacOCa ATO

a) rpadvK U3MECHCHUS JTaBJICHHS B B) rpad ¥k, OJYICHHBIN C TTOMOIIIBIO
LWIMHIPE 33 OOUH X0 ITOPIIHS; CIEIHMAILHOTO MpUOopa - HHANKATOPA;

0) rpaduk U3MEHEHHUS 1aBJICHUS B r) rpadMK U3MECHECHHUSI 1aBJICHUS B
IWIMHAPE 32 OJIUH TOJHBIH 000pOT HarHeTaTeIbHOM TPYOOIIPOBO/IE 3a MOTHBIN
KPHUBOIIIHIIA; 000pOT KPUBONIHIIA.

21)  HVuagukatopHas AuarpaMma rmo3BOJIsSeT

a) CIICZINTPH 32 PABHOMEPHOCTHIO TIOJaYM JKUAKOCTH;  B) YCTAHABJIMBAThH YCIOBUS
0eCKaBUTAIIMOHHON PaOOTHI;

0) onpenenuTh MAaKCUMAaIbHO BO3MOKHOE T') IUarHOCTUPOBATHh TEXHUYECKOE

JIaBJICHUE, Pa3BUBAEMOE HACOCOM; COCTOSIHHE Hacoca.

22)  MomHoCTb, KOTOpask NEPEJAETCS OT MIPUBOAHOIO ABUIATENS K Bally HACOCA HA3bIBAETCS

a) ToJIe3Hasi MOIITHOCTh; B) TM/IPABIINYECKASI MOLIHOCTb;
0) moaBeeHHAS MOIITHOCTh;  T') MEXaHWYECKast MOITHOCTD.

23) MouiHoCTh, KOTOpasi OTBOJAMTCS OT HAacoca B BUJIE MOTOKA KUJIKOCTH MOJ JTaBJICHUEM
Ha3bIBACTCA

a) MOJIBEJICHHASI MOLITHOCTh;  B) TMJIPABIMYECKast MOITHOCTD;
0) MmosIe3Hast MOITHOCT; ') MEXaHUYECKasi MOIITHOCTb.

24)  Oo6wemusiii KIT/] Hacoca oTpakaeT MOTEpH MOIIHOCTH, CB3aHHBIC



a) ¢ BHYTPEHHUMU NIEPETEUKaMH JKUIKOCTH B) ¢ Aedopmarueil moToka padboueit )KuIKOCTH

BHYTpH Hacoca 4epe3 3a30pbl MOABHKHBIX B HACOCE U C TPEHUEM JKUJIKOCTH O CTEHKH U
AJIEMEHTOB; JTHO amnmapara;

0) ¢ BOBHUKHOBEHHUEM CHJIbI TPEHUS MEXKTY T') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B
MOJIBIKHBIMH JIEMEHTaMU HACOCa; HarHeTaTeIbHOM TPYOOIIPOBOJE.

25)  Mexanunueckuii KIIJ] Hacoca oTpakaeT NOTEpU MOLTHOCTH, CBSI3aHHBIE

a) ¢ BHYTPEHHUMU NIEPETEUKaMH JKUIKOCTH B) ¢ Aedopmarueil moToka padboueit )KuIKOCTH
BHYTpH Hacoca 4epe3 3a30pbl MOABHIKHBIX B HACOCE U C TPEHUEM KUJIKOCTH O CTEHKHU
AJIEMEHTOB; THIPOAIapara;

0) ¢ BOBHUKHOBEHHUEM CHJIbI TPEHUS MEXKTY T') C HEMOCTOSIHHBIM PACX0JI0OM JKUJKOCTH B
HOJBM)KHBIMU 3JIEMEHTaMHU HACOCA; HarHeTaTeJIbHOM TPYOOIIpOBOIE.

Kpurepuu oueHKH ypOBHS 0TBETOB HA TecTUPOBaHMHU N0 aucuunanae HUK
Pe3ynbrarthl TeCcTHpOBaHHWS OLEHHMBAIOTCSA TIO CTOOAUIPHOM IIKame. 3a KaxIblid

NpaBUIbHBIN OTBeT-4 Oanna, 3a HenpaBwIbHBINA OoTBeT-0 OaymnoB. HaOpannas cymma GanioB
NEPEeBOJIUTCS HA JIBAIIATUOAIUIBHYIO LIIKAITY:

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

MWHUCTEPCTBO HAYKM 1 Bbicero obpasosaHua Poccuiickon depepaumm
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT (dhunuan) geaepaabHOTO
TOCYIapCTBEHHOTO OI0/PKETHOTO 00Pa30BaTEILHOTO  YUPEKIEHUS BBICIIETO O0pa30BaHUS

«Ka3zaHCcKuil HallMOHAIBHBIN UCCIE0BATENbCKUN TEXHOJOTMYECKHIT YHUBEPCUTET
DakynbTeT MEXAHUYECKUHI
Kadenpa ITAXT
HanpasneHne noarotoskn 15.03.02 «TexHONOrMYECKNE MallNHbI U 060pyaoBaHME»
Mpodunb/nporpamma «0bopyaoBaHMe HedTerasonepepaboTKU»
Cemectp 8

KomnneKT 3agaHuUM ana KOHTPOAbHOMU pPaboTbl
no aucumnnuHe HUK ana 3aouHom popmbl 06yueHusn

Ne BapuaHTa Ne 3apay

1 2a, 66,108, 156, 214, 258
36, 7a, 128, 193, 238, 266
3 16, 58, 14a, 176, 19a, 236
4 4B, 8a, 116, 16a, 228, 27a
5 96, 138, 173, 226, 2443, 25a
6 26, 78, 9a, 106, 18a, 216
7
8
9

58, 11a, 148, 20a, 268, 276
1a, 36, 8a, 126, 178, 23a
6a, 96, 126, 168, 196, 246

10 76, 88, 10a, 118, 136, 206
11 46, 98, 136, 186, 198, 236
12 3a, 68, 78, 128, 153, 26a

13 86, 198, 206, 228, 246, 278




14 28, 38, 76, 133, 188, 238
15 18, 56, 88, 1243, 166, 198
16 4a, 96, 136, 168, 1743, 218
17 96, 158, 208, 223, 266, 27a
18 5a, 86, 108, 113, 126, 198
19 3B, 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

3apgaya 1. Hacoc nepekaumBaeT XMOKOCTb MAOTHOCTbIO p Kr/m3. MMoKasaHue maHomeTpa Ha
HarHeTaTenbHom Tpybonposoge 1,8 krc/cm? (0,18 MMa), nokasaHne BakyymmeTpa (paspekeHue) Ha
BCacbiBatowem Tpybonposoae neped, Hacocom 29 mm pT. cT. MaHomeTp npucoeamnHeH Ha 0,5 m Bbiwe
BaKyymmeTpa. [MameTpbl BCAaCbIBAIOLLErO M HAarHeTaTebHOro TpybonpoBoaa oanHakoBbl. Kakoli Hanop
pa3BMBaeT 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® u3 pesepsyapa c
aTMochepHbIM AaBaeHMeM B annapaT, AaBneHne B KOoTopom P,s=37 krc/cm?, unm 3,7 MMMa. BbicoTa
nogbema 16 m. Obuee conpoTUBIEHME BCACbIBAOWEN W HarHeTaTenbHOW IMHUI 65,5 m. OnpegennTb
NO/HbIN Hanop Hacoca. a) p=800 Kkr/m3, 6) p=840 kr/m3, B) p=880 Kkr/m>.
3apaua 3. Onpegenutb KN/, HacocHol yctaHoBkK. Hacoc noaaet 400 agm3/MUH KMAKOCTU
OTHOCUTENbHOW NAOTHOCTM A. MonHbid Hanop 30 m. MoTpebnaeman AsuraTenem MoLHOCTb 2,5 KBT. a)
A=0,75; 6) A=0,86; B) A=0,95.
3apaya 4. MponssoauTenbHOCcTb Hacoca 20 Am3/c UOKOCTU OTHOCUMTENbHOW NAOTHOCTM A.
MonHbin Hanop 58 m, KN Hacoca 0,64, KNA nepegaun 0,97, KNJA anektpoasuratena 0,95. Kakol
MOLLIHOCTU ABUraTeib Hago yCcTaHoBUTL? a) A=0,85;
6) A=0,91; B) A=0,97.
3apgaua 5. CKopocTb CTpyM Ha Bbixoge u3 anddysopa ropms3oHTasIbHOr0 BOAOCTPYMHOrO
Hacoca w m/c. Boga Bbixoaut u3s auddysopa nog atmochepHbIM AaBaeHnem. [nameTp BbIXOAHOMO
oTtBepcTma andodysopa (ceueHune Il) 62 mm, anameTtp oTBepcTma conna (ceyeHue |) 30 mm. Ucnonbaysa
ypaBHeHWe BepHynnu, onpenenntb TEOPETUYECKYD BbICOTY H, Ha KOTOpyl MoXeT 6biTb NoAHATa
OTKa4umBaemasn 13 OTKPbITOW eMKOCTU Boaa, a) w=1,4 m/c, 6) w=1,6 m/c, B) w=1,8 m/c.
3apgaua 6. lMogauya BEHTM/IATOPA, 3acacbiBaloWero Bo3Ayx M3 atmocdepbl, V. m3/u.
OnpeaennTb MaccoByl NMPOU3BOAUTENIbHOCTb BeHTUAATOpPa 3umoii(-20°C) n netom(25°C). a) V=10000
m3/u, 6) V=20000 m3/u, B) V=30000 m3/u.
3apgaua 7. Kakoe paBneHue A0/MKEH pPa3BMBATb BEHTUAIATOP A4 MNOAayun BO34yxa M3
atmocodepbl(t=20°C) B NpocTpaHCTBO C M36bITOYHbIM AaBieHMem 50 mm BogHoro cronba. MoTepu
AasneHus B Tpybonposoae 300 Ma, 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 AasneHue ( B aT ), NOAABAEeMOro B MOHTENKIO ANSA
nogbéma CEepHON KUCAOTbl OTHOCUTENbHOW nAoTHOCTM 1,8 Ha BbicoTy H M. [npgpasanyeckum
conpoTMeBieHnem npeHebpedb. a) H=8m; 6) H=15m; B) H=25m.
3agaua 9. [lopwHeBOM HAcoc HaxoguTcs Ha BbicoTe H M Hag ypoBHEM MmMops.
fMapaBaMyeckoe COnpoTMBAEHWE BCacbiBatOLLEN IMHMKM 7 M BOAHOIO cTtonba. leomeTpuyeckasn BbicOTa
BcacbiBaHMA 4 M. MNpKn Kakol MaKcMmanbHOM TemnepaType BoAbl BO3MOXKHO BcacbiBaHMe? a) H=200m; 6)
H=400m; B) H=600m.
3apaua 10. Hantn ob6bEmHy0 nogavy anddepeHUManbHOro NOpLIHA Hacoca, UMEILWero
6onbwnii anametp nayH:kepa 300 mm, meHblmMii 200 mm. Xog nayH:kepa 500 mm, YyacToTa BpaleHUs
Bafna n 06/MuH. KosadouumeHt nogaum 0,83. a) n=40 06/muH; 6) n=60 06/MunH; B) n=80 06/MWMH.
3apgaua 11. bak guametpom 4 M M BbICOTOM 2 M HaMNOAHAETCA MOPLIHEBbIM HACOCOM
ABOMHOro aenctens 3a 30 MUH. nameTtp nayHxepa 200mm, anameTp WToka 60 mm, paguyc KpueoLwmna



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. O6bEMHas Nojadya NOPLIHEBOrO Hacoca ABOWHOrO AencTema 20 M3/4 KUAKOCTU.
YacToTa BpalleHUa Kpusowuna n 06/MuH, gnametp nayHxepa 120 mm, AvameTp WToKa 32 MM, paauyc
Kpusowmuna 130 mm. HaitTn KoadpduumeHT nogaum Hacoca. a) n=40 06/muH; 6) n=50 06/muH; B) N=60
06/MWH.

3apaua 13. Yucno 3ybbeB Ha LiecTepHe LecTepéHYaToro Hacoca 15, wupuHa 3yba 45 mm,
naowaab cedeHus 3y6a, OrpaHMYEHHOrO BHELWIHEN OKPYXHOCTbIO coceaHeil wectepHu, 1000 mm2.
CKOpOCTb BpallleHna wectepHn 500 06/muH, nogada Hacoca V m3/muH. HallTn KoadpduumeHT nogaum
Hacoca. a) V=0,25 m3/muH, 6) V=0,25 m3/muH, 8) V=0,35 m3/MuH.

3agaua 14. OgHOCTyNeHYaTbl NOPLLIHEBOM KoMmnpeccop ckumaeT 500 m3/u ( cumtas npm 0°C
n 760 Mmm pT. CT.) ammuaka ot 3 Krc/cm? go p Krc/cm?(pasneHune abconoTHoe). HauanbHasa Temnepatypa
ammuaka -15°C; KN4 komnpeccopa 0,75. HaiiTm noTpebnsemyio MOLLHOCTb Komnpeccopa. a) p=10
Krc/cm?; 6) p=15 Krc/cm?; B) p=20Krc/cm?.

3agaua 15. O6bEmHan nogava LueHTpobeskHoro Hacoca V. m3/u Boabl ¢ TemnepaTypoit 25°C.
CKopocTb BpallleHusa Koseca 2000 o6/muH. ATtmocdepHoe paasneHne 750 mm pt. cr. lMoaHoe
rMAPaBIMYECKOE COMPOTMBIEHME BCACbIBAOWLEN MMHMUM 5 M. HalTK TeopeTMyecKkn AONyCTUMYHO BbICOTY
BcacblBaHMA Hacoca a) V=100 m3/y, 6) V=150 m3/u, 8) V=200 m3/u.

3apaua 16. Haiitn o06bEMHYIO Nogayy WecTepEHYATOro HAacoca CO CKOPOCTbIO BpalLeHMA
Bana n 06/mMuH. Yucno 3ybbes wectepHn 15, wupuHa 3yb6a 35 mm, niowadp ceyeHus 3y6a,
orpaHUYeHHan BHELIHEW OKPYXHOCTbIO coceaHel wectepHu 8 cm?, KoadduumeHT nogaym 0,75. a) n=400
06/muH; 6) n=500 06/muH; B) n=700 06/MuH.

3apaua 17. O6béMHan nogaya sBeHTUAATopa V m3/MMH npu nonHom Hanope 950 Ma v KNJ,
0.5. OnpeaennuTb MOLLHOCTb 3neKkTpoasuratens. a) V=100 m3*/muH, 6) V=200 m3/muH, 8) V=300 m3/MuH.

3apaua 18. MNoTpebaseman MOLLHOCTb LLEeHTPOOEKHOrO BeHTUAATOPa 1 KBT Npu 06bEMHOIM
nogade 3000 m3/u u ckopoctv BpalleHua Koneca 1000 06/MuH. BeHTunATOp co3aaéT m3bbiTouHoe
AasneHne 50 mm Boa. cT. OnpepenuTb nogavy, U3bbiTouHOE AaBAeHWEe U NOTPebAAEeMY0 MOLLHOCTb
BeHTUAATOPa Npu N 06/MuH. a) Nn=1200 06/munH; 6) n=1300 06/munH; B) Nn=1500 06/MuH.

3apgaua 19. O6bémHaa nodauya nopluHeBoro Komnpeccopa 10 m3/4 (npu ycnosumax
BCacbiBaHMA) yrnekucnoro rasa npu KM 0,7. Komnpeccop cKnMmaeT AMOKCUA, yrnepoaa C HadyasibHOM
Temnepatypoir -10°C ot 10 go p Krc/cm?. Kakosa notpebnsemas MOLWHOCTb Komnpeccopa? a) p=40
Krc/cm?; 6) p=50 Krc/cm?; B) p=80 Krc/cm?.

3apgaya 20. OnpegennTb MOLHOCTb ABuUratens Hacoca ¢ obbémHol nogadein V. gmd/c
UOKOCTU OTHOCUTEeNbHOM nnoTHocTu 1,25. MonHbid Hanop Hacoca 60 m. KMA Hacoca 0,7, KNA
nepegaumn 0,95, KN anektpoasuratena 0,93. a) 20 am3/c; 6) 40 am3/c; 8) 60 am3/c.

3apaua 21. OgHOCTYNEHYaTbIN NOPLUHEBON KOMMPECCOP CHMMaeT aTMOCHEpPHbIN BO3AyX C
Temnepatypoit 20°C Ao abcontoTHOro AasneHua p Krc/cm?. Auametp nopiHa 230 mm, xoa, nopwHa 250
MM, 06bEM BpeaHOro NpocTpaHcTBa 5% oT 06béma, ONMCbiIBaEMOro MOPLIHEM, CKOPOCTb BpaLLeHUsA
Bana 350 06/muH. loKasaTenb MOAWUTPOMbI paclwmpeHra Ha 12% meHblle nokasaTena aguabartbl.
O6wwmn KNAO komnpeccopa 0,75. OnpesennTb OOBEMHYHO MoAayy WM MNoTpebasemyto MOLLHOCTb
Komnpeccopa. a) p=6 krc/cm?; 6) p=8 krc/cm?; B) p=10 Kkrc/cm?.

3apauya 22. Onpegenntb [AaB/ieHWE HarHeTaHWA OAHOCTYNEeHYaToro MOpPLHEBOro
KOMMNpeccopa, CXUMaloWero 3TWUAeH, Npu KoTopom ob6bémHbIM KMNA ynagér pgo A. [dasneHue
BcacbiBaHMA 1 Krc/cm?. U3 BpeAHOro nNpocTpaHCTBa ras pacwmpserca agmabatnydeckn. O6bEM BpegHOro
npocTpaHcTBa 5% oT 06bEMA, onucbiBaemoro noplHem. a) A=0,2; 6) A=0,3; 8) A=0,4.

3apaua 23. MaKkcumanbHaa Temnepatypa B UWIMHAPE OAHOCTYNEHYaTOro MOpPLIHEBOro
Komnpeccopa, Npu KOTOPOW Macio B AOCTAaTOYHOM CTEMEHW COXPaHAET CMa3blBatoLLy CNOCOBHOCTD,
160°C. HauanbHaa TemnepaTypa rasa 20°C. [asneHuwe BcacbiBaHuMA 1 Krc/cm2. a3 cxumaetcs
afvabatuyecku. Haitm makcumanbHoe AaB/ieHWe HarHeTaHua ga: a) a3oTa; 6) aproHa; B) aTMIEHa.

3apaya 24. HailTM 4uMcno CTyneHel MOPLIHEBOrO KOMMPECCOpPa, CHMMAIOLWEro asoT C
TemnepaTypoit 25°C ot 1krc/cm? oo p Krc/cm?(gasneHve abconotHoe). MakcumanbHas Temnepartypa B
KoHUe cxatma 140°C. Mpouecc ckatma agnabatnyeckuin. a) p=40 krc/cm?; 6) p=80 Kkrc/cm?; B) p=120
Krc/cm?.

3apaua 25. Halit TeopeTmyeckyto paboTy cxatuAa Bogopoga ¢ Temnepatypoi 25°C ot
1Kkrc/cm? oo p Krc/cm?(pasneHne abcontoTHOE) NPM OAHOCTYNEHYaTOM M ABYXCTYNEHYATOM CXaTUu: a)
p=15 Krc/cm?; 6) p=25 Krc/cm?; B) p=40 Krc/cm?.



3agaua 26. [11a ucCnbiTaHUA KOMMpeccopa Wcnosb3osanca 6annoH obbémom 50 am3,
TemnepaTtypa atmocdepHoro Bo3ayxa B 6annoHe 3a 15 munH ysenmumnnacb ot 20 go 40°C, a n3bbiTouHoE
fAasneHune Bo3pocsio oT 0 Ao p Krc/cm2.Hantn o6bEMHYI0 Mogady KoOmMMpeccopa npu HOPMasbHbIX
ycnosusax. a) p=15 krc/cm?; 6) p=25 krc/cm?; B) p=40 Krc/cm?.

3apaua 27. [laBneHune B BbIXOAHOM OTBepcTMM Anddysopa BogoCTpyMHOro Hacoca 760 mm
pT. CT. @ CKOPOCTb CTPyM BoAbl 3 M. [luameTp CTPyM B BbIXOAHOM OTBepCTUM conia 20 Mmm, @ B BbIXOAHOM
otBepctun auddysopa A mm. [pumeHAa ypaBHeHWEe bepHyAnu, HalTU TeOopeTUYEeCKUi BaKyyM,
C034aBaemblit BOAOCTPYMHbIM HacocoM. a) A=40 mm; 6) A=50 mm; B) A=60 mm.

Ycnoeua 3agad nucatb noaHocTbio. O6A3ateneH CcnuMcoK AauTepatypbl. Homep BapuaHTa-no
nocnegHum umdpam Homepa 3a4éTkM. OdopmnsaTb paboTy B 12-1MCTOBOM TeTpagu B KNETKy C

TUTYZIbHBIM TNCTOM.

KpuTtepumn oueHKu KoHTponbHoM paboTbl no HUK
KonTposnbHast paboTa olieHUBaeTCs 10 ABaAIIATHOAIUIBHOM MiKase: 1 3a1ava-
3,3306amna. Takum 0O6pazom, MakcuMaibHas cymma 6ayutoB 20, a MUHUMabHas 12.

MUHUCTEPCTBO HayKuM 1 Bbicero obpasoBaHua Poccuiickon ®Pepepaumm
HmxHeKkaMCKHii XUMHKO-TEXHOJIOTHYECKH HHCTUTYT (prnuan) dhenepaabHOTo
TOCYJapCTBEHHOTO OIOKETHOTO 00pa30BaTEIBLHOTO  YUPEXKIACHHS BBICIIETO O0pa3oBaHUS

«KazaHckuil HallMOHAIBHBINA UCCIEA0BATEIbCKUN TEXHOJIOTUUECKUI YHUBEPCUTET)
DaKyJIbTeT MEXaHUYECKU
Kadenpa ITAXT
HanpasneHue noagrotosku 15.03.02 «TexHONOrMYeCKMe MaLlnHbl M 06opyaoBaHmne»
Mpodunb/nporpamma «O6opyaosaHMe HedTerasonepepaboTkn»
Cemectp 8

YyebHbiIM nNNaHOM Mo HanpasneHuio noarotoskn 15.03.02  «TexHonornyeckue
MaLnHbl_ 1 _0b6opyaoBaHUE» Ans obyvatowmxca npeaycMmoTpeHo nposeaeHue
NabopaTopHbIX 3aHATMI No aAncunnanHe HuK.

NabopaTopHble  3aHATMA N0  AUCUMMAWHE  MNPOBOAATCA B CheumanbHo
obopynoBaHHbIX NabopaTtopuax € MNpPUMEHeHMeM HeobxoaMMbIX CpPEACTB OOYy4YCHHUS:
1abopaTOpHOTO 000pyAOBaHUS, 00pPA3IOB JAJI UCCICIOBAHUN, METOAUYECKUX TTocoouid. [lenn
MPOBEJCHUS JTAOOPATOPHBIX PabOT - MPAKTUYECKOE OCBOCHUE TEOPETUUYECKUX MOJIOKECHUN
JEKIIMOHHOTO MaTepuana, a TakKe BBIPA0OTKA CTYJICHTaMH OIPEACICHHBIX YMEHHH H

HaBBIKOB  CAMOCTOSITEIBHOTO  AKCIIEPUMEHTUPOBaHMA. MaTepuansl Ul HPOBEICHHS
71a0opaTOpHBIX paboT UMEIOTCS B y4eOHBIX MocoOusiX, pa3padoTaHHbXx Ha Kadeape ITAXT(
cM. siatepatypy B PII).

Kputepun onenkn 1a00paTopHbIX pador

[Ipu moaroroBke Kk maboparopHoil pabore mo mucumiuinHe HuK crynent momxken
BBINOJIHUTB CJIEIYIOLIUE BUJIbI PAOOT:

MuHuUMAaJIbLHBIA MakcuMajJabHBIH
Buasi pador
0aJa oana

CamocrosiTenTbHass MPOPa0OTKAa TEOPETHUECKOTO ) 3
MaTepuaia K 1abopatopHoi pabore
O3HakOMJIECHE C  YCTaHOBKOW, TMpUOOpOM, ) 3
METOIMKOM BBITIOJIHEHUS TA0OpaTOPHON pabOThI
BrimotHeHIE HEOOX0IUMOTO IKCTIEPUMEHTA 2 4




O6paboTka pEe3yIbTaTOB HCCIIeI0BaHMS, 3 5
MOCTpPOCHUE TpadUKOB

AHanu3 pe3yJabTaToB MCCIICAOBAHUS U BBIBOJ IO 3 5
pabote

UTOIoO : 12 20

Takum oOpazom, kaxnas jaboparopHas pa0oTa OIEHMBAETCS MHUHMMyM B 12 06aios,
MakcumyMm B 20 Oamnos. Ilocie BbImomHEHHsI BceX pabOT pacCUUTHIBACTCS MTOTOBBIN Oaut 1o
JTAHHOMY OIIGHOYHOMY CpEACTBY, KakK CpegHee apHu(METHYecKoe IO BCeM J1abopaTOpHBIM
paboram. IlockonbKy dmCIIO Ja0OpaTOPHBIX PadOT y CTYASHTOB pa3HbIX (oOpM OOydEeHHS
HEOIMHAKOBOE, TO BBIIOIHACTCS KOPPEKTHPYIOLIHNH repecyér 6aioB.
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