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1. IlepeyeHb KOMIIETEHU U ¢ YKa3aHHEM 3TanoB ux GopMUPOBAHNA B
npouecce 0CBOeHUs1 00pa3oBaTeIbHOM MPOrPaMMbI

Pasznenbl fUCIAIUINHEL

Nn- dopMyIupoBKa
JEKC 1 2 3 4 5

CriocoOHOCTBIO K CaMOOpTaHU3alluy U caMoo0pa3oBa-
HUIO

OK-7

B.HaI[eHI/IeM HayYHbIMU OCHOBAMHU TCXHOJOTMYCCKUX
OIIK-2 MPOIIECCOB B 00IACTH IKCILTyaTallui TPAHCIIOPTHO- + + + + | +
TEXHOJIOTNYCCKUX MAalllMH U KOMIIJICKCOB

['0TOBHOCTBIO IPUMEHSTH CUCTEMY (DYHIaMEHTATbHBIX
3HaHMH (MAaTEMAaTUYECKUX, €CTECTBEHHOHAYUHBIX, MH)KE-
HEPHBIX U SKOHOMHUYECKHUX ) JJIs1 uAeHTUUKAIIH, (Oop-

OIIK-3 + |+ | |+t
MYJIHUPOBAHHUA U PCHICHUSA TCXHUYCCKUX U TCXHOJIOTUYC-
CKHX TIPOOJIEM IKCITyaTally TPAHCIIOPTHO-
TCXHOJIOTMYCCKHUX MAaIlllMH U KOMIIJICKCOB
['0TOBHOCTBIO K BBIIMOJIHEHUIO 3JIEMEHTOB PaCUCTHO-
[IK-2 MPOEKTUPOBOYHOM pabOTHI 110 CO3JaHUIO U MOJICpHU3a- " n n n "

LU CUCTEM U CPEACTB DKCILIyaTallii TPAHCIIOPTHBIX U
TPAHCHOPTHO-TEXHOJIOTUYECKUX MALIHH U 000PYAOBaHUS

2. Onucanue noka3sareJieii U KpuTepueB OLeHUBAHUS KOMIIETEHIIUI HA
Pa3JIMYHbIX 3Tanax ux ¢GopMupoBaHus, ONMCAHNE IIKAJ OLIEHUBAHUS

2.1 HIxaga akageMH4YeCKHX OI[EHOK OCBOCHHS AUCIHHUIITHHDI

Bunaer onenok OneHkn

AxaneMuyeckas
OIICHKA I10
4-x OamnbHOMI
HIKAaJIe

Hey,Z[OBJIeTBOpI/ITGJIBHO V,Z[OB.HGTBOpI/ITe.HBHO Xopouro OTJIINYHO




2.2 Tekymuii KOHTPOJIb

Paszen Conepxxanue ®dopma Ne 3amanus
Kox [Inanupyemsle - TpeGoBaHuUs B TexHomorus onieHo4Horo | [loporossiii | [IoBbiieHHBINM |  BpicOKui
pe3yNbTaThI ULHLL paspese pazznenoB | (opmupoBaHUS CpencTBa YpOBEHB yYpOBEHb YPOBEHb
JUCIUTUTAHBI (xoHTpOIS) (ymomin.) (xopor0) (oTIIMYHO)
1-5 CdopmupoBannbie | Jlekuuu, mabopa- | YCcTHBINM onpoc, | Tectsl u3 Tectsl U3 Tectbl u3
3HaHUS ~ HEOoOXo- | TOpHbIE padoThl, | TecTUpoBaHWe | pasnena 3.4 | pasgena 3.4 | pasznena 3.4
JUMBI  JUISL  OCYy- | CAMOCTOSsITEIbHAs (HOMEpa (HOMEpa Te- (HOMEpa
CrocoOHOCTHIO K cCaMoop- HIECTBIISATE  caMo- | paboTa. TECTOB: CTOB: TECTOB:
OK-7 | raHu3anmu u camooopazo- CTOSITENIBHBIA ~ TIO- 1-85) 1-85) 1-85)
BaHUIO UCK HEO0OXO0auMOi
uHpopmaruu s
pemeHust mpodec-
CHOHAJIbHBIX 3a7a4
1-5 CdopmupoBannbie | Jlekuuu, mabopa- | YcTHBINM onpoc, | Tectsl u3 Tectsl U3 Tectol u3
Brnagenrem HaydHBIMU
3HaHUS HEOOXOIM- | TOpHbIE padoThl, | TecTUpoBaHWe | pasaena 3.4 | pasgena 3.4 | pasnena 3.4
OCHOBaMH TEXHOJIOTHYe-
MBI ISl ONITUMAJIb- | CAMOCTOSITEIIbHAS (HOMEpa (HOMEpa Te- (HOMEpa
OIIK- | ckux mporeccoB B 00a- ) ] )
) CTH SKCILIyaTALIH TPAHC HOTO BBIOOpa nJie- | padora. TECTOB: CTOB: TECTOB:
MEHTOB C HCIIOJIb- 1-85) 1-85) 1-85)
HOPTHO-TEXHOJIOTUYECKUX
30BaHMEM 0Oa3 [1aH-
MAaIIUH U KOMIUIEKCOB
HBIX.
I'0TOBHOCTBIO IPUMEHSATH 1-5 CdopmupoBannsie | Jleknum, nabopa- | Yerueid onpoc, | TecTsl u3 TecTsl U3 TecTel U3
cucrteMy QyHIaMEHTAIIb- 3HaHUS HEoOXO0aM- | TOpHBIC pabOThI, | TecTHpoBaHuMe | pasnmena 3.4 | pasgena 3.4 | pasnena 3.4
HBIX 3HAHUH (MaTeMaTH- MBI JUUIsI ONITUMAJIb- | CAMOCTOSITEIbHAS (HOMepa (HOMepa Te- (HOMepa
YECKUX, €CTECTBEHHOHA- HOro BbIOOpa ruj- | paboTa. TECTOB: CTOB: TECTOB:
OIIK- | y4HBIX, UH)KEHEPHBIX U pOIHEBMO0OOPY- 1-85) 1-85) 1-85)
3 SKOHOMMYECKHX) TSt JIOBaHHES

uaeHTUUKAH, hopMy-
JMPOBAHMS U PEIICHUS

TEXHUYECKUX M TEXHOJIO-
THYECKUX TPOOIIEM KC-




Paszen Conepxxanue ®dopma _ Ne 3a/:[aHH51v _
Kon [Tnaaupyembie HOITH- TpeOOBaHUS B TexHonorUs oueHoyHoro | IToporoseriit | [ToBeiieHHBINH | Bbicokuit
pe3yNbTaThI ULHLL paspese pazznenoB | (opmupoBaHUSL CpencTBa YpOBEHB yYpOBEHb YPOBEHb
JTUCIUTUTAHBI (xoHTpOIS) (ymomin.) (xoporo) (0TIM4YHO)
ITyaTaluy TPaHCIOPTHO-
TEXHOJIOTUIECKUX MAIIHH
U KOMILIEKCOB
['0TOBHOCTBIO K BBITNIOJIHE- 1-5 CdopmupoBannsie | Jleknum, 1abopa- | Yerueid onpoc, | TecTsl u3 TecTsl U3 TecTel U3
HHIO 3JIEMEHTOB PACUETHO- 3HaHUS HEoOXO0aM- | TOpHBIC pabOThI, | TecTHpoBaHue | pasnmena 3.4 | pasgena 3.4 | pasnena 3.4
IPOEKTHUPOBOYHOI paboThI MBIl U1 pa3paboT- | caMOCTOSATENbHAS (HOMepa (Homepa Te- (HOMepa
M0 CO3JJaHUI0 U MOJEPHU- KM TpUHLMINAIL- | paboTa. TECTOB: CTOB: TECTOB:
[IK-2 | 3auum cuctem u CpeacTB HBIX CXEM THJIpaB- 1-85) 1-85) 1-85)
AKCIUTyaTal[uu TPaHC- JUYECKUX W ITHEB-
MOPTHBIX ¥ TPAHCTIOPTHO- MaTHUYECKUX TIpH-
TEXHOJIOTUYECKUX MAIINH BOJIOB.
U 000pyOBaHUS
I1K-34| - 3HaTh: yCTPOMCTBO 3Jie- 1-5 CdopmupoBannbie | Jlekuuu, mabopa- | YCcTHBINA ompoc, | Tectsl u3 Tectbl U3 Tectbl u3
MEHTOB,  COCTaBJISIOIINX 3HaHMUS HEOOXOIHU- | TOpHBIE padOThI, | TecTUpoBaHue | pasznmena 3.4 | pazmena 3.4 | paszmena 3.4
TUAPABIMYECKUI WIn MBI IS BO3SMOYKHO- | CAMOCTOSITEIIbHAS (HOMEpa (HOMEpa Te- (HOMEpa
MTHEBMATUYECKHUI MPUBO/I. CTM  TPaMOTHOTO | paboTa. TECTOB: CTOB: TECTOB:
- yMETh: YWTaTh, aHAJIH- MOHTaXa THJIIPaB- 1-85) 1-85) 1-85)
3UpOBaTh, COCTABISTh H JUYECKUX W ITHEB-
pa3zpabarbiBaTh  MPUHLHU- MaTHYECKHX  CH-
MUATBHBIE CXEMBI THUIPaB- cTeM

JJUYECKHUX W ITHEBMaTH4YC-
CKUX MMPUBOIOB;

- UMCTh HaBBIKM: MOHTaXa
TUAPABINYCCKUX H ITHCB-
MaTHYCCKHUX CUCTCM.




2.3 IIpoMexkyTOUHAS aTTECTAIIMS

Neo 3amanus
Kox TTHaHUpyeMble PesyTbTATL TexHonorus dopma OIIEHOYHOTO [ToporoBsrii [ToBbILIEHHBIN Bhicokmit ypo-
dbopmupoBaHusa | cpenacTBa (KOHTPOJIS) YpOBEHB YpOBEHB (XOpo-
BEHb (OTIMYHO)
(ynoBi.) 1110)

OK-7 |- 3Harh: paboume *XUAKOCTH Ha HedTs4 Jlekuu, 1adbo- Kypcosas pabora, 3anaHus u3 pa3- | 3ajaHud U3 pa3- | 3aJaHus U3 pas-
HOW W BOJHON OCHOBE, MX CBOWMCTBa W paTOpPHBIEC pa- SK3aMeEH nemna 3.1 nemna 3.1 nemna 3.1
001acTh MPUMECHEHHSI, 00THI, caMo- (Bompockr: 1-45) | (Bompocsl: 1-45) | (Bompockr: 1-45)
- YMETb: OCYILECTBJISATh CAMOCTOSITEIb-| CTOSITEIbHAS 3ananus u3 pa3- | 3ajaHud U3 pa3- | 3agaHus U3 pas-
HBIA MOMCK HeoOXoauMon mHpopmaiuy padora nena 3.2 nena 3.2 nena 3.2
JUIsL perieHuss Tpo(ecCHOHABHBIX 3a- (Bompocsr: 1-15) | (Bompocsr: 1-15) | (Bompockr: 1-15)
7lad, WCHOJB3ysd COBPEMEHHbIE HH(OP- 3anaHus u3 pa3- | 3ajaHud U3 pa3- | 3aJaHus U3 pas-
MAaIMOHHEIE TEXHOJIOTHH, nema 3.3 nema 3.3 nema 3.3
- UMETh HaBBIKU: B TOCTAHOBKAX HHKE- (Bompockr: 1-27) | (Bompockr: 1-27) | (Bompocsr: 1-27)
HEpHBIX 3a/1a4 JUIsl PeIIeHUsI UX KOJIJICK-

THBOM  CHCHHAIUCTOB  Pa3IMYHBIX
HanpaBJICHUMN.
OIIK-2 | - 3HaTh: yCcTpOWCTBO THApaBInyeckux H Jlexkmuu, mado- KypcoBas pabora, 3agaHus U3 pa3- | 3amaHus U3 pa3- | 3aJaHus U3 pas-

ITHEBMAaTUYECKUX CUCTEM TPaHCIOPTHBIX
U TPAHCIIOPTHO-TEXHOJOTUYECKUX Ma-
IIMH U 00OpYyIOBaHUS; CHUHTE3 CHUCTEM
YIPaBIEHUS THIPOITHEBMOIIPUBOIOB;

- yMeTb: 00ecIeunBaTh pecypc padoThl
TUPABIMYECKUX U ITHEBMATHYECKUX CH-
CTEM, YCTaHOBJICHHBIX IIPOCKTHBIMY
HOPMAaTUBaMU;

- MMETh HaBBIKH: BBIOOpA 3JIEMEHTOB ¢
UCIOJIb30BaHUEM 0a3 JaHHBIX C Y4ETOM
YCIOBHM JKCIUTyaTallid U TpeOOBaHUH]
TEXHUYECKOT O 3aJaHMs;

paTopHEBIE pa-
0OTHI, CaMO-
CTOsATCIIbHAsA
pabota

OK3aMCH

nena 3.1
(Bompocsr: 1-45)
3ajanus u3 pas-

nena 3.2
(Bompocsr: 1-15)
3agaHus U3 pas-

nena 3.3
(Bompocsr: 1-27)

nena 3.1
(Bompocsr: 1-45)
3ajanus u3 pas-

nena 3.2
(Bompocsr: 1-15)
3agaHus U3 pas-

nena 3.3
(Bompocsr: 1-27)

nena 3.1
(Bompocsr: 1-45)
3ajanus u3 paz-

nema 3.2
(Bompockr: 1-15)
3agaHus U3 pas-

nema 3.3
(Bompocsr: 1-27)




Ne 3anmanus
TexHonorus dopma OLEHOYHOTO IToporoserit [HoBpIIEHHBIN .
Kon [Inanupyemslie pe3ynbTaTsl Bricokuii ypo-
dbopmupoBanus | cpeacTBa (KOHTPOJIs) YpOBEHB ypOBEHb (X0po-
BEHb (OTIMYHO)
(ynoBi.) 1110)

OIIK-3 | - 3HaTh: OCHOBHBIC 3aKOHBI THApoMexa- Jlekmuu, mado- KypcoBas pabora, 3agaHus U3 pa3- | 3amaHus U3 pa3- | 3aJaHus U3 pas-

HUKHU; paTopHbIe pa- 9K3aMeH nena 3.1 nena 3.1 nena 3.1
- YMETb: BBIOMpaATh THAPOITHEBMOOOOPY- OOTHI, CaMO- (Bompocsr: 1-45) | (Bompocsr: 1-45) | (Bompockr: 1-45)
JIOBaHUE I10 CIPABOYHUKAM M KaTajoraM CTOSTEIbHAs 3anaHus U3 pa3- | 3ajaHud U3 pa3- | 3aJaHus U3 pas-

B COOTBETCTBHUU C pa3pabOTaHHOW MpUH- paboTa nema 3.2 nema 3.2 nena 3.2
HUTMTAATEHON CXEMOTA. (Bompockr: 1-15) | (Bompocsr: 1-15) | (Bompockr: 1-15)
- HWMETh HaBBLIKA: MATEMaTHYECKOI'O 3agaHus U3 paz- | 3amaHus U3 pa3- | 3aJaHus U3 pas-

ONMCAaHUs THUIPABIMYECKUX M ITHEBMA- nena 3.3 nena 3.3 nena 3.3
THUYECKHUX CHCTEM. (Bompocsr: 1-27) | (Bompocsl: 1-27) | (Bompocsr: 1-27)
[IK-2 | - 3HaTh: OCHOBBI pacyeTra OCHOBHBIX Na- Jlekmuu, imabo- Kypcosas pabora, 3ananus u3 pa3- | 3amaHus U3 pa3- | 3adaHus U3 paz-

paMEeTpOB THIPABINYCCKUX U ITHEBMa-
TUYICCKHUX CHUCTCM, MOIIHOCTH NPHUBOJA,
XapaKTEPUCTUK  JBWIKEHUS  HCIIOTHHA
TCJIBHBIX MCXAaHU3MOB, TCMIICPATYPhI
paboueil KUIKOCTH, YTEUYEeK B THIPOAr-
perarax;

- yMeTh: pa3padaThIBaTh W PEATU30BBIA
BaTh MEPOIPUATUS 10 YBEIUYECHUIO Pe-
cypca pabOThl CUCTEM U UX AJIEMEHTOB ¢
HUCIIOJIL30BAHUEM HOBEHUIIINX TEXHOJIOA
THi;

- UMCTh HABBIKU:. IO CO3JAaHUIO U MO~

ACPHU3AUU TUAPABIINYCCKUX U CUCTEM

paTopHbIe pa-
00THhI, caMo-
CTOSITEIIbHAS
pabota

OK3aMCH

nemna 3.1
(Bompockr: 1-45)
3agaHus U3 pas-

nena 3.2
(Bompocsr: 1-15)
3ajanus u3 paz-

nema 3.3
(Bompocsr: 1-27)

nemna 3.1
(Bompockr: 1-45)
3agaHus U3 pas-

nena 3.2
(Bompocsr: 1-15)
3ajanus u3 paz-

nema 3.3
(Bompockr: 1-27)

nemna 3.1
(Bompockr: 1-45)
3agaHus U3 pas-

nema 3.2
(Bompocsr: 1-15)
3amanus u3 paz-

nema 3.3
(Bompockr: 1-27)




2.4 Kputepuu OLleHKH 3K3aMeEHA

OrneHka ’K3amMeHaTopa, Kpurepun
YPOBEHb
«OTIAUYHO», BBICOKHM | OOyUaromuiicsi TOKa3aJl TMPOYHbIC 3HAHUS OCHOBHBIX ITOJIOKEHUH
YPOBCHB yLI€6HOI\/'I AUCHUIIIIMHBI, YMCHUC CAMOCTOSATCIIBHO PCIIATh KOHKPCTHLBIC
MPAKTUYECKHE 3a]]a4l MOBBIIIEHHOH CI0XHOCTH, CBOOOIHO MCIIONb30-
BaTh CIIPABOYHYIO JINTEPATYPY, J1€IaTh 000CHOBAHHBIEC BBIBOIBI
«XopoIoy, moBsileH- | OOyyalomuics MOoKa3aql MPOYHbIE 3HAHHUS OCHOBHBIX TIOJIOKEHUI

HBII YPOBEHb

y4eOHOU JUCIHUIUTUHBI, YMEHHUE CAMOCTOSTEIBLHO PElIaTh KOHKPETHBIC
MpaKTUYECKHEe 3a7auu, IPeIyCMOTPEHHbIE paboueil mporpaMMoil, opu-
EHTUPOBAThCS B PEKOMEHJOBAHHOW CIPAaBOYHOM JUTEpATYype, yMEET
MIPaBWJIBHO OLIEHUTH MOJYYCHHbIE PE3YyIIbTaThI.

«yIOBJIETBOPUTEILHO,
MIOPOTOBBIA YPOBEHD

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

«HEYJIOBJICTBOPUTEITb-
HOY,

[Ipu oTBeTe 0Oywaromerocs BBIIBUIUCH CYIIECTBEHHbIE MPOOETHl B
3HAHUSX OCHOBHBIX MOJIOKEHUW Y4eOHOW TUCITUILIMHBI, HEYMEHHE C
ITIOMOILBIO MPENOAAaBaTeNs MOJYyYUTh NPABUIBHOE PEIICHHE KOHKPET-
HOM NIPAaKTHUYECKOH 3a/laud M3 YUCIIa MPEAYCMOTPEHHBIX pabodeii mpo-
rpaMMON Y4eOHOW TUCITUTIIMHBI

2.5 Kputepun oueHKH KypcoOBOH padoThbI

OrneHka 3K3aMeHaTopa, Kpurepun
YpOBEHb
«OTIAUYHO», BBICOKHM | OOyUaromuiicsi TOKa3aJl MPOYHbIC 3HAHUS OCHOBHBIX ITOJIOKEHUH
YPOBCHB y‘l€6HOI>'I AUCHUIIIIMHBI, YMCHUC CAMOCTOSATCIBbHO PCIIATh KOHKPCTHBIC
MPaKTUYECKHE 3aJ]a4l MOBBIIIEHHOH CI0XHOCTH, CBOOOIHO HCIIONb30-
BaTh CIIPABOYHYIO JINTEPATYPY, J1€IaTh 000CHOBAHHBIEC BBIBOIBI
«xopoI1oy, moBsileH- | OOyyalomuics MoKa3al MPOYHbIE 3HAHHUS OCHOBHBIX TIOJIOKEHUI

HBII YPOBEHb

y4eOHOUW JUCIHUIUTMHBI, YMEHHUE CAMOCTOSTETIFHO PEIIaTh KOHKPETHBIC
MpaKTUYECKHEe 3a7auu, IpeyCMOTPEeHHbIE paboueil mporpaMMoii, opu-
EHTUPOBAThCS B PEKOMEHJOBAHHOW CIPAaBOYHOM JUTEpATYype, yMEET
MIPaBWJIBHO OLIEHUTH MOJYYeHHbIE PE3YyIbTaThI.

«YAOBIIETBOPUTEIHHOY,
MIOPOTOBBIA YPOBEHD

OOyuaromuiicsi mokKa3aja 3HaHUE OCHOBHBIX TMOJIOKEHUN ydeOHOU nrc-
UUIUTMHBI, YMEHUE TOTYYUTh C TOMOUIBIO NMPENogaBaTelis NPaBUIbHOE
pelieHne KOHKPETHOM MPaKkTUYeCKOW 3a/layd U3 4ucjia IperycMoT-
peHHBIX pabodyeil mMmporpamMMmol, 3HAKOMCTBO C PEKOMEHJIOBAHHOU
CIIPAaBOYHOM

«HEYJIOBJIETBOPUTEIIb-
HOY,

[Ipu oTBeTe 0O0yYaromerocsl BBISBUIUCH CYIICCTBEHHBIE MPOOETHI B
3HAHUAX OCHOBHBIX IMOJIO)KEHUN Yy4eOHOW TUCIUIUIMHBI, HEYMEHHE C
MOMOIIIBIO MPENoAaBaTeNsl MOJYyYUTh MPABUIBHOE PEIICHHE KOHKPET-
HOM MPaKTHYECKOM 3aJ1a4¥l U3 YKCJIa MPETyCMOTPEHHBIX pabodei mpo-
rpaMMOI y4eOHOU TUCITUTUTMHBI




2.6 Kputepum ouieHKH yCTHOTO ONpoOca

Onenka Kpurepun
BBICTaBIIAETCSl 00yUarOIIEMYCsl, €CJIM OH YETKO BBIPAXKAET CBOIO TOUY
«OTJINYHOY 3peHusl M0 paccMaTpUBaeMbIM BOIIPOCaM, INPHUBOJS COOTBETCTBYIO-
1I1€ TPUMEPBI
BBICTaBJIIETCSl 00y4aIOIIEMYCsl, €CJIM OH JIONYCKAaeT OTAEIbHbIC IO-
«XOpOLLO» YHAIOMEMYCH, Aomy A

T'PCHIHOCTHU B OTBCTC

«YZOBJIETBOPUTEIILHO»

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

«HEYOOBJCTBOPUTECIBHO

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

2.7 Kpurepum olileHKH TECTOB

Crynenn ypoBHel | OTIMUUTENBHBIE IPU3HAKH [Tokaszarens omeHku cdop-
OCBOEHUS KOMIIETEH- MUPOBAHHOI KOMIIETEHLIUU
17071
BhICOKI OOyuaromuiics aHanu3upyerT, onieHnBaeT, | He menee 90 % Oaisos 3a
POTHO3HPYET, KOHCTPYHUPYET. 3aJJaHus TecTa.
OOyuaromumiicst BBISBISET B3auMocBs3u, | He menee 75 % OamnoB 3a
) (S KJIaCCU(UIUPYET, YIOPSAOYMBACT, HWH- | 3aJjaHUs TECTa.
TEPIPETUPYET, MPUMEHSET Ha TMPAKTHUKE
MPONJEHHBIA MaTepHall.
Toporosbiii OOygarommiicss Bocrpou3BoauT Tepmu- | He menee 55 % OamnoB 3a
Hbl, OCHOBHBIE MTOHSTHSI. 3aJJaHus TeCTa.
Kommerenmusa ne Menee 55 % OamioB 3a 3a-
chopMupoBaHa JIaHUS TeCTa.

2.8 Jlonyck k caave IK3aMeHa

1. BemonHeHue 1abopaTopHbIX padoT.
2. AKTUBHOE ydacTue B paboTe Ha 3aHATHUSX.

3. TunoBbie KOHTPOJIbHbIE 3aJaHUS] UJIM MHbIE MaTepHaJibl, HEO0XO0aU-
Mble ISl OUCHKU 3HAHUM, YMEHHH, HABBIKOB M (MJIH) ONbITA JeATeJIbHOCTH,
XapaKTepU3yKIIHUX ITanbl (OpMHUPOBAHUA KOMIIETEHIMH B Ipouecce 0CBoe-
HHsI 00pa30BaTeJIbHON MPOTrPaMMbI

3.1 Bonpocsl K 3K3aMeHy

1. O6bemMHbIe TuApaBIUYecKre MaTHbl. OCHOBHEIE cBe/leHUsT 00 00BEMHBIX HacOCaX.

0 1 O\ L W

. Bo3BpaTHo-nocTynarenpHbIe (TOPITHEBHIE) HACOCHI.

. Obume cBoiicTBa M KJIaCCH(PHUKAIMS POTOPHBIX HACOCOB.

. lllectepennbie HACOCHI.

. IlmacTuHYaThIE HACOCHI.

. PoTOpHO-TIOpIIIHEBBIE HACOCHI.

. O0beMHBIE THAPABIUYECKIE TBUTATENU. [ HAPOIMIMHIAPEL. [ 1APOMOTOPBHL.
. 'upoakkymyJisiTOpsbl.
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9. DneMeHTHI YIpaBlIeHUs TUAPaBInYecKUMH puBogamMu. OCHOBHbBIE TEPMUHBI, OIpe/ie-

JICHUS U ITapaMeTpBl.

HCHUSI.

10. 'maponpoccenmu.

11. T'uppoxnanaHsl.

12. Hanpagisironiue rugpopacipeieuTeN .

13. lpoccenupyroiiye ruApopacipe1eTuTeNH.

14. Paboumne *KUIKOCTH THUAPABIMYECKUX CUCTEM. [ MAPOIMHHUM W AJEMEHTHI UX COCIIH-

15. O0urne cBeneHust 00 00BEMHBIX PETYIHPYEMBIX U HEPETYIUPYEMbIX THAPONPUBOAAX.
16. I'maponprBoOABI C IPOCCENBHBIM PETYIUPOBAHUEM.
17. I'maponpuBOAbl C JIPOCCENBHBIM PETYIMPOBAHUEM CKOPOCTH MpU MapauieIbHOM

BKJIFOUEHUU TUAPOIPOCCEIIS.

18. I'maponpuBOIbI C APOCCEIBHBIM PETYJIMPOBAHUEM CKOPOCTH MIPHU MOCIIEI0BATEIIHHOM

BKJIFOUEHUU TUAPOIPOCCEIIS.

19. T'unponpuBo1 ¢ 00BEMHBIM PETYITHPOBAHUEM.

20. Cnensuue rTuApOnpPUBOIBL.

21. Knaccudukanmsi TMHAMHYECKUX HACOCOB.

22. YCTpoiCcTBO U IPUHIMII JICHCTBUS IIEHTPOOEKHBIX HACOCOB.

23. OcHOBHOE ypaBHEHHE IIEHTPOOESKHOTO HAcoca.

24. XapakTepHcTuKa IIeHTPOOEKHOT0 Hacoca.

25. O6mume cBeACHUS O TUAPOIMHAMUYECKHX TIepeaadax.

26. YcTpoiicTBO M paboumii mporece THAPOMYQTHI.

27. YcrpoiicTBo u pabouuii poriecc ruapoTpaHchopmaropa.

28. Bp160p npUHIMNHATIBHON CXEMBI THUAPOTIPHUBOJIA U IOJO0P €€ 3JIEMEHTOB.
29. O6mas MeToIMKa pacueTa THIPOTPUBO/IA.

30. OnpeneneHre MOITHOCTH, MOTPEOHON THAPOIPUBOJIOM.

31. CTpykTypa MHEBMaTUYECKUX MTPUBOIOB.

32. YpaBHEHHUE COCTOSHUS U 3aKOHOMEPHOCTH JIBIKEHUS raza.

33. IlpubnukeHHbIE pacyeThl TCUCHUS Ta3a B TPyOOIIPOBOIax.

34. IIneBmatnueckue MamuHbl. Kommnpeccopsl.

35. OxJnaxaeHue raza B KOMIpeccopax.

36. TeopeTnueckass MHAUKATOPHAs JuarpaMma KOMIIPECCOPHONW YCTaHOBKH.
37. [leficTBUTENbHAS MHIUKATOPHAS JUarpaMMa KOMIIPECCOPHON yCTaHOBKH.
38. IIneBMaTHueCKnE UCIIOJHUTENBHBIE yCTpoiicTBa. [IHEBMOIMIIMHPEI.

39. [IoBOpOTHBIE THEBMOJABUTATEIN U THEBMOMOTOPHI.

40. ITHeBMaTHUECKHE IEMEHTHI YIIPABIECHUS U KOHTPOJIS.

41. DKcrutyaTalys MTHEBMAaTHUYECKUX CUCTeM. TexHuueckoe oocmyxuBanue. TpedoBaHus

0€30IIaCHOCTH.

42. Pacuer BHYTpEHHETO JUaMeTpa MHEBMOTPYOOTIPOBOIOB.

43. Pacuer mHEBMOLIMJIMHPOB.

44. BriOop mMHEBMOpACIIPEACIIUTENCH.

45. IlpuMepsl THEBMAaTUYECKUX CUCTEM.

46. CtpyKTypa ruapONnpHUBOIOB.

47. dusznyeckue OCHOBBI (DYHKIIMOHUPOBAHHS THAPABINYECKUX cucteM. Cuibl, aei-

CTBYIOIIHE B ) KUJKOCTH. ﬂaBJ'IeHI/Ie.

48. OcHOBHBIC CBOMCTBA kKuAKOcTeH. IImoTHOCTE. CokMMaeMOCTh. BSA3KOCTD.
49. OcHoBbl THApOcTaTHKU. [IpeoOpazoBanme CUITbI, IEpEMEIICHUS U JaBICHUS.
50. OcHOBBI TUAPOAMHAMUKH. Pacxon

51. YpaBHenue bepHyiuu i1 MoToKa UACATbHON KUJIKOCTH.

52. YpaBHenue bepHynnu a1 N0TOKa peaabHOU KUAKOCTH.

53. Pexxumsbl Teuenus xuakoctu. Yucio Pelinonsaca.

54. [loTrepu sHEPrUU B THAPABIMYECKUX CUCTEMAX.
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55. KaButanusi.

56. 'unpoynap.

57. Pacdet mpocToro TpyoompoBoja.

58. Pacuet notepp JaBiIeHUS B THAPOCUCTEMAX.

59. TemoBoy pacyeT ruAPONPUBOIOB.

60. ITocTpoeHne XapakTEPUCTUKHA HACOCHON YCTaHOBKH.

IIpakTuyeckue 3aga4un

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

2. B o6beMHOM THUapONpHBO/E (pUC. 2) IPUBOIHON Bal pOTOPHOIO HAacoca BPAIaeTcsl OT
KOJICHBaJIa JIBUTaTellsi BHYTPEHHEro cropanus yepes penykrop. Ilpenenst yncen o60poToB KO-
JIeHBaJa JIBUTATENsl BHYTpeHHEro cropanus ot n; = 1600 mo ny = 4550 o6/mun. IIpu yvacrote
BpaIleHUsl KOJICHBala JBUTATeNs BHyTpeHHero cropanus n = 3000 m6/mMuH Hacoc pa3BuBaeT Qy
= 9 n/muH. Ilpenebperas yTeukoil Maciia B TUApoaInaparype, onpeieuTb Mpeaebl peryaupoBa-
HUSI CKOPOCTH JIBH>KEHUA NOPIIHS ruapouunubapa 1 auamerpom D = 200 mm. Tlopiiens B ruj-
POLMIIMHAPE YIJIOTHSAETCS PE3MHOBBIMU KOJIBLIAMU KPYIJIOTO CEUEHUS.

3. B o6wemHOM rEponpuBoze (puc. 3) Hacoc 3 Mpy BpaIlieHHH CBOETO MPHUBOIHOTO Bajia C YacTo-
Toit n = 1500 06/mMuH pazBuBaeT nonavy Qx = 0,4 1/c. YrmorHenue nopss quamerpoM d =40 MM B U
porpumHzpe 1 MamkeTHOe. YTeuka Macna B rusipocucteMe He npesbimaer AQ = 1,5 cv’/c. C yderom
YTEUKH Macjia B THIPOCHCTEME OIPEIENUTh, C KAKOM Y4acTOTON HEOOXOMMMO BpalllaTh IPUBOIHOMN Bajl
Hacoca JiyIsl COOOITIEHUS TTOPIITHIO THAPOIMIIMHAPA CKOPOCTH U = 7 CM/C TIPH €r0 JIBKEHUH a) BIIPABO, 0)
BJIEBO.

4. T'unpoumsmnap 2 (puc. 4) ¢ IByCTOPOHHUM IITOKOM oJMHaKoBoro auamerpa (di=d)
Ipu JaBlieHUH Macia B pabdoded mosnoctd P = 10 MIla u npoTUBOAaBICHUU B CIIMBHOM MOJIOCTH
Prp = 0,1 pa3zBuBaer Tarosoe ycunue F = 20kH. YnoTrHeHne nmopuiHs v mroka B TUAPOLIMIMHAPE
mamxeTtHoe. Hacoc 4 mpu BpamieHHH COOCTBEHHOTO MPUBOJHOIO Bajla ¢ 4acToToil ny = 1500
00/MuH pa3zBuBaet noaady Qu = 8 n/mMuH. OnpenenuTh Npeaeibl peryinpoBaHusi CKOPOCTH JIBU-
YKEHUS MOPLIHS TMAPOLMINHAPA TP U3MEHEHUU CKOPOCTH BpallleHUs IPUBOJIHOIO Bajla Hacoca
4 ot 1000 mo 2000 06/muH. [TpuasaTe N = 0,97.

5. Korna B mHeBMOakKyMyisTope 2 (puc. 5) ra3 3aHuMaeT pabounii oobem Vo = 18 mm’,
naBieHue macia B HeM po = 20 MIla. [IpeneOperass yreukoii u mMajeHWEM JaBJICHUS Macia B
00BEMHOM THIPONPHUBOAE, ONPEACITUTh, KAKOE AABJICHUE Py PA3BUBAET HACOC 3 B KOHIIE 3apsJIKU
THEBMOAKKYMYJIATOpa 2, €CIIH €0 MaHeBPOBEI 00beM Vy = 3 am°. IIpuHATH TMoKa3aTensb IIo-
auTponsl n = 1,3.

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

7. B GecrrokoBoi JIeBOM ToiocTy TuapomwmHapa 1 (puc. 7) padouee mpaBnenue p = 5 Mlla.
Huamerp runpormmaapa D = 100 mm, muamerp mrroka d = 50 Mm. YIIOTHEHHE MOPIIHS U IITOKA B THIT-
POLMJIMHApPE - MaHXkeTHoe. [IpoThBoJaBieHNe B IITOKOBOM MOJOCTY IMIPOLIMHAPA pp = 0,4 Mna.
Hacoc 5 pazsusaer nmomaay Q= 12 mw/mun. [lanenne (motepst) naBieHusi B HAIOPHON THAPOIUHUU Ap
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= 0,1 MITIa. Onpenenuts npu IBKeHUH TopIHs Brpaso oormii KITJT o6semMHOro ruaporprBoa, ecimu
M3BECTHBI yTeuka Maciia uepe3 rupokianat 4 AQ =2 i/mus u o6umii KIT/I ny = 0,98.

8. B o6bemHOM TuapomnpuBoae (puc. 8) mpu nmoctossHHON nmogave Qu = 8 1/MuH Hacoca 4
TUAPOJIPOCCENh 3 HACTPOCH TaK, YTO MPHU JBHKEHUU MOPIIHS THAPOIMIMHAPA 1 BIpaBO pacxos
Macja 4yepe3 MpeloXpaHuTeabHbIN Kiamad 5 coctaBiuser Q = 0,51 n/muH. Jluamerp rumpounu-
muaapa D = 80 mm, quamerpsl npaBoro mrtoka di = 20 MM u seBoro mroka d; = 40 mm. [Ipene-
Operasi yredykoi maciia B THAPOUMWIUHAPE | ¥ THApOpaclpenenuTese 2, onpeaeauTb CKOPOCTh
JBU>KEHUS MOPILIHSA BIEBO IPU JAHHOM HACTPOMKE THAPOIPOCCEIIS.

9. B o6wemHOM THApONpHBOIE (pHC. 9) MpUMeHseTcst THAPOMOTOp 1 ¢ pabounm oOBeMoM o =
50 cm>. Tpu majieHuy JaBJIeHns Maclia B THAPOJIMHUSAX - HaropHoi Aps = 0,1 MITa 1 cMBHOI per = 0,5
MIla u yreuke macna B ruapoarmaparype Qyr = 0,1 J1/MHH BBIXOHOM Basl THIPOMOTOpA Pa3BUBAET M0J1E3-
HBIA KpyTsmii MoMeHT M = 45 Hwm, yactoty Bparuenus n = 608 06/MuH. Onpenenuts MOIHOCTH N, 110-
TpebisieMyro 00beMHBIM TraponprBoaoM 1 oomii KITJI runporprBona N I uapomexannueckmii KI1
ruapomoTopa N = 0,9; 00bemubIit KI1JI 1o =0,98; oormii KT/ Hacoca n: = 0,8.

10. B o6semMHoM runponpuboje (puc. 10) ¢ npoccenbHBIM PETYITHPOBAHHEM CKOPOCTH
BpallleHUs1 BBIXOJHOTO Bajla ruapomMoropa 1 Hacoc 3 pa3BUBAeT NOCTOSHHYIO nojady Qu = 32
n/mMuH. PaGounii 06BseM rugpoMoTopa q = 40 cm’. OnpeenuTh MUHAMAIGHYIO YacTOTY Bpallle-
HUS BBIXOJHOT'O Bajla THAPOMOTOPA, €CIIU TOTeps] MOIIHOCTH M3-3a CIIMBA Macja yepe3 TUpOoKia-
naH 4 He JA0/HKHA mpeBbImaTh 16 % mourHocTH, moTpedasemoit Hacocom. Oowemubiit KITJ rua-
pomotopa Nes = 0,98, o6mmit KI1/] Hacoca )y 0,8.

11. BpIxomHOM Bal MJIaCTMHYATOrO MOBOPOTHOTrO Twpapoasurarens 1 (puc. 11) omHOKpaTHOTO
neiictBus ipu pabouem nasnennu p = 10 MIla pa3BuBaer none3nsiid KpyTsmuii MomeHT M = 500 Hwm.
[penebperas morepeii SHEPTHK B HATIOPHOM THUAPOIMHUH, ONPEICTUTh TPH 3aKPHITOM COCTOSIHUM THJI-
pokianana 4, Ha Kakyko rojaqy HeoOXOIMMO pacCUUTarh HAcoC 3, YTOOBI BEIXOAHOW Bajl HOBOPOTHOTO
TUApOaBUraTessi 1 cMor pa3BUTh YIVIOBYIO CKOPOCTh BpAIIECHHS My = 3,76 pazn/c. Ooumwit KI1J] moBopoT-
HOTO THAPOABUTATENS Noow = 0,94.

12. B o6pemuaOM THApONpHBOIE (prc. 12) mopmens ruapomwmaapa 1 muamerpom D1 = 100 mm
JIBUTAETCSI B MPABO CO CKOPOCTHIO V] = 2 M/C, a IOpIieHb TuapormHpa 2 Dy = 80 MM ABHTaeTCs BIIpaBo
CO CKOPOCTBIO V2 = 5 M/C. YIUIOTHEHHE TIOPIIHS B K&KIOM THIPOIIIMHAPE MAKETHOE. YTEUKa Maciia B
runpoarmaparype coctasisger AQ = 180 1/m. OnpenenuTs nojaady, pa3BuBacMylo HacocoM 4.

13. B o6bemHOM ruapomnpuBoe (puc. 13) Hacoc 4 co3maeT mocTossHAYIo ogavy Qy = 12
n/muH. CKOpPOCTh IBHKEHUS BIIPABO MOPIITHS THAPOUMIHHPA | onpenensercs: HacCTpOHKOM ThI-
poapoccens 6 Ha pacxoa Macna Qyp = 4 1/MuH. PacuetHble tuameTpbl ruapoauHApoB 1 u 2 Dy =
80 mm, di =40 mm, D2 = 100 mm, d2 = 50 mm. [{ns monoxkenus ruapopacnpenenuteneii 3 u 6
OTpeAeNIUTh CKOPOCTh JIBUXKEHHS MOPLIHS TUAPOLMIMHAPA 2 U PacXo]l Macia MpH CIUBE U3 €ro
Hepaboueil moocTu. YTeukoi Macia B THAPOLUMIMHIPAX U THApOANmapaType mpeHeopedb.

14. B o6semHoOM rugpornpuBoje (puc. 14) ucnonb3yercst rupoMoTop 1 ¢ pabounm 00b-
eMoM qo = 25 cM® u ruaponmwHEap 2 auamerpoM D = 100 MM. YIJIOTHeHHE MOPIIHS B THAPO-
UIMHIpe MaHkeTHoe. C y4eToM CyMMapHOM YTEUKH Maciia B THApoanmnapaType B KOJIMYECTBE
AQ = 300 cM*/MHH onpeenuTh, KaKylo Hoady cO3JaeT Hacoc 4, KOrja BHIXOMHOM Bajl THApPO-
MOTOpa BpalaeTcst Co CKOPOCcThio n = 980 06/MuH, a MOPIIEHb THAPOIMINHAPA TIEPEMEIIAETCS CO
ckopocTbio v =2 m/c. O6bemubIit KT/ rumpomoTopa 1os = 0,98.

15. B o6wemHoM TuaponprBoze (puc. 15) ncronms3yercs rumpormiaap 1 muamerpom D = 160
MM U TTOBOPOTHBIN THUIPOJIBUTATENH 2 IBYXKPATHOTO JEHCTBHS C IUIACTUHAMU MPSIMOYTOJIBHOM (DOPMBI
mmprHOi B = 100 MM 1 riametpamu padoueit kamepbl: HapyxHbM D = 160 MM 1 BHyTpeHHNUM d = 80
MM. YIUIOTHEHHE OPILIHS B TUAPOLMIMHIAPE MaHx)KeTHOe. ONpeenuTh, KaKyro Mojiady CO3IaeT HacoC
4 Kor/1a MopIIeHb THAPOIIHH/PA | TIepeMeIIaeTcst BIEBO CO CKOPOCTHIO V = 4 M/C, BBIXOITHOM BaJl TUIPO-
JIBUTATENIS 2 BPAILIAETCS C YITIOBOM CKOPOCTHIO My = 0,5 pam/c. Oowemupiid KITI rumpomoTopa nes = 0,94.
YTeukamu Maclia B r'uipoanmaparype npeHeopeyb.

16. Inymxep muamerpom D = 200 MM B koM ruaporuHape 4 u 6 (puc. 16) yriotHsercst
nocaakoi. OnpenenuTs pacxoa Macia yepe3 ruApoApOCccesb 7 MPH OMYCKaHUU TPy3a 5 cO CKOpO-
cteio L = 3,18 ap/MuH ¢ yaerom oobemuoro KI1/] kaxxmoro riuapormmspa 1jes = 0,99.
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17. B o6bemHOM THApONIpUBOAC (pUC. 17) UCTOMB3YIOTCS TUAPOUUIUHAPH! 1 U 4 ¢ MaH-
KETHBIM YIUIOTHEHHEM TOPIIHA U IITOKA U pacueTHbIMU auamerpamu Do = 140 mm, do 60 mm, D =
100 MM, d = 40 mM. Hacoc 3 co3nmaet naBnenue ps = 10 MIla. [IpeneOperast yreukoii Maciia B THI-
poamnmapatype, onpeaenauTs noaady Qu, pa3BUBaeMyi0 HacocoM 3, U MOTPEOIIEMYI0 UM MOII-
HOCTh Ny, KOT/Ia TIOPIICHb THIPOLMIMHAPA 4 TepeMeaeTcsl BIPaBoO CO CKOPOCThIO L = 5 M/C.
O6muii KI1J] nacoca ns = 0,8.

18. Bee coobmatorpecst mosoctu (puc.18) o0beMHOM THapoIiepeiadl ¢ 3aMKHYTOW ITUPKYIIS-
el (Hacoc 1, TIPOMOTOp 3 M COSAMHSIFOIIME UX HAMOPHBINA 2 U CJIMBHOM 4 TPYOOIPOBOIBI) TIOJTHOCTHEO
3arofTHEHb MUHEPATLHBIM MAaciioM, TeMmIieparypa Kotoporo passa t = 15 °C. B nporiecce paboTsl Tupo-
nepeiayy Macjio Harpesock 7o Temreparypsl t| = 45 °C. IlpeneOperast TemiiepaTypHbIM paciiipeHueM
MeTajlIa TUJIPOTIepeiaull U yTeuKaMH Maciia B THAPOCHCTEME, OMPENEUTh JTaBIeHHe Macia B MOJIOCTH
THJIpOTIepeaaut Moclie BBIKITIOUEH s (OCTaHOBKH) Hacoca. [TpyHsTs i Macyia koogurment Py = 7 10710
1/TTa v TemmeparypHbIii Ko durmeHT ooremuoro paciimpenwst 3= 0,0007 1/°C.

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

20. B mporecce ruapaBiIMvYecKOTO MCIBITAHUS MHEBMOTHApPOakKymysstopa 1 (puc. 20)
eMkocThio V = 50 1M° U3 oTKphITOro 6aka 3 HacocoM 2 mojad odbeM Vi = 50,5 qm® Munepas-
HOro Macia ¢ moaysem yrpyroctd E = 1600 MIla. IIpenebperas nedopmanuein metamia Tuipo-
AKKyMYJIATOpa M yTEYKON Macia B THAPOCHCTEME, ONPEIEINUTh, 10 KaKOW BEIIMYMHBI MOBHICH-
JIOCh M30BITOYHOE JIaBJICHHE Maciia B TUAPOAKKYMYJIATOPE B pe3ybTaTe TUIPABINYECKOTO HC-
TBITAHUS.

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

22. Tlogaua nHacoca (puc. 21) paBaa Q = 280 n/muH. PaccunmraTh nuameTpbl Bcachl-
BAIOLIEH, HATTIOPHOM M CJIMBHOW THAPOJIMHUN, MPUHUMAS CIEAYIONIUE PACYETHBIE CKOPOCTH: Vi =
0,6 m/c - s BcacwIBaroleit TuapouHuy; Vo =4 M/c - Ui HarmopHoM ruaponuHny; Vi = 1,4 m/c
- JUTSl CIMBHOW TUPOJIMHUY.

23. Ilpu pabore rugpormnuHapa (puc. 22) ¢ auamerpom nopuras D = 350 MM, naBnenue
B TIOPIIIHEBOM MOJIOCTH paBHO px = 10 MIla, gaBiaeHue B IITOKOBOW MOJIOCTH pur = 0,3 MITa, pac-
xop paboueit xuakocta Q = 0,5 1/c. OnpenenuTs MoJae3HYI0 U MOTPEOIIEMYI0 MOIIHOCTH THAPO-
nunuHApa, ecin Mexanndeckuid KITJ[ nw = 0,95; 00beMHbIi Nos = 1,0; TuapaBimmueckuii - = 1,0;
muametp mroka d = 100 mm.

24. Topurens ruapommmHapa (puc. 23) muamerpom D = 125 MM noiHUMAaeTCst BBEPX CO CKOPO-
creio V = 0,4 m/c, npeononesas ycrwmme F = 75 kH. Onpenenuts ogady 1 TaBleHUe HACOCa, a TakxKe T10-
JIE3HYIO MOILHOCTh THAPOLIMHAPA. JaBieHneM >KUIKOCTH B IITOKOBOM MOJOCTH THAPOLMIMHIIPA MOXK-
HO IpeHeOpeyb.

25. Hacoc ¢ pabounm oobemom (, 0osemMHBIM KITJI N = 0,95, momasm KT 1 = 0.9 u mo-
Tpebisiemoii MorHOCTh N = 25 KBT nozaer pabouyro HUAKOCTb B MOPIIHEBYIO MOJIOCTh THAPOLINH/PA
mramerpoM D = 0,25 M, pazBuBaromumM Ha 1mroke yerwre F = 150 KH (puc. 23). C kakoi yacToToi
Bpartaercs Baj1 Hacoca? IlotepsiMu JaBieHuUst B THAPOIMHUSAX MOXHO IpEeHEOpeyb.

26. Ha pucynke 24 nmoka3aHa cucTemMa TypOOHaI1yBa IBUTATENsl BHYTPEHHETO CTOpaHUsI.
[Ipoxoxast mocienoBaTenbHO uepe3 GUIbTp 2, KoMIpeccop 4 1 OXJIaAUTeNb 6 BO3AYX MOMaJacT B
JBUTATENh BHYTPEHHETO cropaHusi. BrIxyionHbIe Ta3bl, HampaBisieMble Ha BBIXOJI, POXOMAST Ye-
pe3 NHEBMAaTUYECKUM JBHUrareiab 5, KOTOPBIA IPUBOAMTCS BO BpaieHue. IIneBmonsurarens B
CBOIO Ouepeib MPUBOJIUT BO BpalleHHE Kommpeccop 4, KOTOPBIH HMMEET ¢ HUM OOIIMil Ball.
OnpeeuTh TeOPeTUYECKyIO Hoaady KOMIIPeccopa, ecili ero pabounii oobem paseH q = 50 cm?,
a yacToTa BpamieHus Bajga mHeBMoasuratess n = 1500 o6/muH.

27. OnpenenuTs AUANa3oH U3MEHEHUS YacTOThI BPAIICHUS Bajia THUIPOMOTOPA Ny, MOIII-
HOCTH TUApornpuBoAa N, KpyTsIIero MOMEHTa Ha Bally TUAPOMOTOpa M B peryimpyemMoM TH]-
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POTIPHBOJIE C IEPEMEHHBIM 3HAaUeHHeM pabodero oobema Hacoca, eciu 0 < qu < 100 cM?, qu = 50
cM’, ny = 1500 06/MuH, Ap = 10 MITa.

28. 'mapaBiuueckoe pese BhIACpKKH BpeMeHu (puc. 25) ¢ auamerpom D = 40 mm mopii-
HS 2 cpabaThIBaeT MpH nepeMeieHuu mroka 1 BBepx Ha mHy | = 10 mm. OnpenenuTs, Ha Ipo-
MyCK KaKOro pacxojia Macjia He0OXOJUMO HACTPOUTh THIPOPOCCENb 3, 4TOOBI pese cpaboTano
(BBLOAJIO CUTHAJ YIPaBJIEHUs) Yepe3 NMPOMEKYTOK BpeMeHH t = 8 c. YTeukoil Macia B JaHHOM
pene npeHeopeyb.

29. Onpenenuth IUIOmAAb U 00beM 0aka 0OBEMHOrO THUAPONPHUBOJA, €CIM HM3BECTHBI
momaau: Sy = 1,2 M — HaOPHOM TUJIPOJIMHUU, Sci = 2 M — CJIMBHOM THAPOIUHUH, Spec = 0,9 M —
BCAaChIBAIOIIEH THIPOIMHUH, KOJUYECTBO BBIJEIEHHOTO Temia cocTaBisgeT Qguy 6000 Br. Onpe-
JeNTUTh TUaMETPbl TUAPOITUHHIA.

30. Porop mmactHYaTOro Hacoca MoJiydaeT BpallieHHe OT aCHHXPOHHOTO JIBUTaTeNs Yepe3 Kilu-
HOPEMEHHYIO Tiepenaqy (puc. 26), nuamerpbl MKuBoB do = 100 MM 1 d = 160 MM, yacToTa BpallieHUs Bajia
MEKTPOIBUTATENS Ny = , pabounii 0ObeM Hacoca q = 16 cM’, JaBieHue Ha BbIXO/E U3 Hacoca P = 10 MITa,
oowvemublid KIT/T nes = 0.95. TpuasaTs K03(hGHUIMEHT MPOCKATH3bIBAHKS KIMHOPEMEHHON Tiepenadn 1 =
0,98; obnmit KI1/] Hacoca 1y = 0,8; KI1/] ximropemenHoit nepenaun 1, = 0,95 u KI1/1 anekrponpuraress 1,
= 0,87. OnpenenyTs MOIHOCTD, TOTPEOISIEMYIO SJIEKTPOABUTATEIICM.
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3.2 Bonpocsl AJis1 3alIUTHI KYPCOBOii padoThI

. CTpyKTypHas cxema ruJponpuBoja

. Kimaccudukanus u npuHIun paboTsl THAPOIPUBOIOB
. IIpeumy1miecTBa 1 HEAOCTATKU TMIPOIIPUBOIA

. XapakTepucTrUKa pabounx XKUIAKOCTEH

. Bb10op 1 sKkcIutyaTtanus pabodmx >KuaKocTei

. l'unpaBnuueckue TMHUA

. Pacuer runponunuit

. 'unpaBnuyeckre MalIuHbI MIECTEPEHHOTO THUIIA
10. IInacTuHYATBIE HACOCHI U TUAPOMOTOPHI

11. Knaccudukanus ruporuInHApOB

12. PacueT rugponuiHIpoB

13. PenyknmoHHbIN K1anaH

14. O6paTHbBIE THAPOKIIATIAHBI

15. Orpannuurenu pacxoaa

16. lenutenu (cymmaTopsl) IOTOKa

17 T'appobaky 1 TEMI00OMEHHUKH

O 1N DN b~ W~
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18. ®unbTpsl

19. YnnorHuTenbHbIE YCTPOHCTBA

20. I'mapaBiryecKkue akKyMYyJIsiTOPBI

21. CpencrBa U3MEpEHMs MAPAMETPOB THIPOCUCTEM

22. Knaccudukanusi THaAPOYCHUITUTENCH

23. CriocoOBbI pa3rpy3Ku HACOCOB OT JAABIICHUS

24. CpaBHEHHE CTIOCOOOB PETYJIUPOBAHUS IMAPAMETPOB paboue KUJIKOCTH B THAPABIIH-
YECKHUX MalIuHaX

25. MoHTaX 00bEMHBIX THAPOIIPHBOJIOB

26. Dxcmryaraiyst 00beMHBIX THIPOIPUBOIOB B YCIOBHIX HU3KUX TEMIIEPATYp

27. OCHOBHBIE HEMOJIAJIKH B THIPOCUCTEMAX U CITOCOOBI MX YCTPAHCHHS

3.3 TecToBbIC 3a1aHUA

1. 'mapaBnuyecKMMU MalllMHAMU HA3bIBAIOT. . .

1. MamuHbI, BbIpabaThIBAIOUINE SHEPTUIO U COOOIAIOIINE €€ HKUIAKOCTH.

2. MamMHBI, KOTOPHIE COOOMIAIOT MPOXOMAAIIEH Yepe3 HHUX >KUIKOCTH MEXaHHUYECKYIO
SHEPTUI0, JTUOO MOIYYaIOT OT KUJIKOCTH YacTh SHEPTUU U MepeaaroT ee padounM opraHam.

3. MamuHBL, CIOCOOHBIE PadOTaTh TONHKO MPU MX TMOJHOM IMOTPYKEHUHU B KHUIKOCTH C
COOO0IIIEHHEM UM MEXaHUYECKOW SHEPTUH MPUBO/A.

4. MalIWHBI, COCTUHSIONIUECS MEXIY COOOW CHCTEMOH TpyOOIPOBOJOB, MO KOTOPBIM
JBUXKETCs paboyast )KUIKOCTb, OT/IAI0Iasi SHEPTHIO.

2. I'mpponepenaya — 370. ..

1. cucrema TpyOONPOBOJIOB, MO KOTOPHIM ABHXKETCS JKUJIKOCTH OT OJTHOTO T'HIPO3JIEMEH-
Ta K Ipyromy.

2. cucTemMa, OCHOBHOE Ha3HAYEHUE KOTOPOH SIBJIAETCS Mepeaaya MEXaHUYECKOW dHEPTruu
OT JIBUTATENSI K UCTIONHUTEIILHOMY OpraHy MOCPEACTBOM paboueit )KHUIKOCTH.

3. MexaHMuecKas Iepenaya, padboTaromias MOCPEICTBOM JAECUCTBUS Ha HEe YHEPrUH JIBU-
KYILEHUCS JKUIKOCTH.

4. mepenayda, B KOTOPOU KUAKOCTh IOJ ACHCTBUEM TEpenaja JaBICHUN Ha BXOAE U BbI-
X0JIe TUpoanmapara, coo0IIaeT ero BEIXOAHOMY 3BEHY JBUKCHHE.

3. Kakas u3 rpynin nepeuruciIeHHbIX MPEUMYILECTB HE OTHOCUTCS K TUAponepeaadam?

1. mmaBHOCTH pabOTHI, OECCTYNIEHYATOE PEryTUPOBAHNE CKOPOCTH, BBICOKAsI HAJEC)KHOCTD,
MaJjible TabapUTHBIC Pa3MEpHI.

2. MeHbllasi 3aBUCUMOCTb MOMEHTa Ha BBIXOJHOM Bally OT BHEIIHEW HArpy3Ku, MPUIIO-
KEHHOU K HCIIOJIHUTEIBHOMY OpraHy, BO3MOXKHOCTh Mepefadn OOJIbIINX MOUTHOCTEH, BBICOKAs
HAJIEKHOCTb.

3. OeccTyneH4yaToe peryjiupoBaHUE CKOPOCTH, Majble rabapuTHBIE pa3Mephl, BO3ZMOXK-
HOCTD Iepeiadyl SHePTUU Ha OOJbIIINE PACCTOSIHHUS, TIIABHOCTh PaOOTHI.

4. Oe3omacHOCTb pabOThl, HAJEKHAsA CMa3Ka TPYUIMXCSA YacTel, JIErKOCTh BKJIIOYECHUS U
BBIKJTFOYECHHSI, CBOOOIa PACTIOIOKEHUS OCEH U BAJIOB IPUBOJUMBIX arperaTos.

4. Hacoc, B KOTOPOM HUJIKOCTh TIEpEMEIaeTcs Mo JSHCTBUEM IIEHTPOOCIKHBIX CHJI, Ha3bIBACT-
col...

1. nomacTHOM 1EHTPOOCKHBIN HACOC

2. TONacTHOM 0CEeBOM HACOC

3. MOPIITHEBOM HACOC IIEHTPOOEKHOTO JACHUCTBUS

4. mudpepeHnnanbHbIN EHTPOOSKHBIN HACOC.

5. OceBble HACOCHI, B KOTOPBIX MOJIOKEHHE JIOTIACTeH pabodero Kojeca He U3MEHSICTCs, Ha3bIBa-
eTcsl. ..

1. cTanmoHapHO-10MAaCTHBIM.

2. HEMOBOPOTHO-JIOTMIACTHBIM.

3. )KECTKOJOMACTHBIM.

4. 5KECTKOBUHTOBBIM.
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6. B mOBOpPOTHO-JIONMACTHBIX HACOCAX MOBOPOTOM JIOMIACTEN PETYIUPYETCH. ..
1. pexxuM ABUKEHUS KUJKOCTU Ha BBIXOJE U3 HAcoca.
2. CKOPOCTh BpalllEHHSs JIOMacTEN.
3. HampaBJieHUE MTOAAUYU KUJKOCTH.
4. mogaya >XKUJIKOCTH.
7. IlopurHeBble HACOCHI 110 THITY BRITECHUTENEH KIACCU(PUITUPYIOT Ha. ..
1. muryH>XepHbIe, TOPIIHEBbIE U TuadparMeHHbIe
2. IIyHXepHbIe, MEMOPaHHBIE U MTOPITHEBBIC
3. mopuIHeBbIe, KyJIauKOBbIE U AUa(parMeHHbIE
4. muadparMeHHbIC, JIONACTHBIC U IUTYH)KEPHBIE.
8. O6wemusiit KIIJI Hacoca — a3T0...
1. oTHOILIEHUE €T0 NEHCTBUTEIBHON OJa4l K TEOPETUUECKON
2. OTHOILIEHUE €ro TEOPETUUECKON MoAauM K JeHCTBUTEIbHOU
3. pa3HOCTb €ro TEOPETHUECKON U IEHCTBUTEIILHON NOAaun
4. OTHONICHHE CYMMBI €T0 TEOPETUYCCKON M JIEHCTBUTEIBHON MOIauu K 4acToTe 000po-
TOB.
9. B mopirHeBOM Hacoce MPOCTOTO ACHCTBUS OJHOMY O0OPOTY JBUTATEINSI COOTBETCTBYET
1. geTbIpe X0/1a OPIIIHSL.
2. OJIMH XOJI TOPIIHS.
3. 1Ba X0/ MOPIIHS.
4. moJIOBMHA X014 TIOPIIHSA.
10. HenonHoTa 3anonHeHus pabodeil KaMmepbl HOPIIHEBBIX HACOCOB
1. yMeHbIIaeT HEpaBHOMEPHOCTh MOJa4H.
2. ycTpaHsieT YTEUKH KUIKOCTH U3 padoyeil KaMephl.
3. CHMXKaeT JEUCTBUTEIbHYIO TI01a4y Hacoca.
4. ycTpaHsieT HECBOEBPEMEHHOCTD 3aKPBITUS KJIATAHOB.
11. B nopiiHeBOM Hacoce TBOMHOTO AEHCTBUS OJHOMY X0y MOPIIHS COOTBETCTBYET
1. TonBbKO IpoLIECC BCACHIBAHMSL.
2. Mpo1IeCC BCAChIBaHUS U HarHETaHUS.
3. mpo1iecc BcachblBaHUs UM HAarHETAHMUS.
4. mpouecc BcachbIBaHUs, HATHETAHUS U CHOBA BCACHIBAHUSI.
12. B nopiiHeBOM HAacoce MPOCTOro JEHCTBUSI OJJHOMY XOAY MOPIIHS COOTBETCTBYET
1. TonbKO TpoLIECC BCACHIBAHMSL.
2. TOJBKO IPOLIECC HArHETAHUSI.
3. nmpouecc BCaChIBaHUs WJIM HarHETaHUS.
4. HY OJIUH TIPOLIECC HE BHIMIOJIHSIETCS MOJHOCTBIO.
13. Ha xakom pucyHKe n300paxeH MOPITHEBON HACOC IBOWHOTO JEHCTBUS?
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14. HanGomnpias 1 paBHOMEpHAs 1o0/1a4a HaOJIF0AaeTcs y TOPIITHEBOTO Hacoca

1. mpocToro nencTBusl.

2. IBOMHOT'O NEUCTBHUA.

3. TpOIHOTO ACUCTBUSI.

4. nuddepeHnmanbHOro 1eHCTBUS.
15. MnnukaropHas quarpamma IMOpIiHEBOro Hacoca 3To. ..

1. rpaduk U3MEHEeHHs 1aBJICHUS B LIJIMHAPE 32 OJIUH XOJ MOPIIHS.

2. rpaduk U3MEHEHUS TaBICHUS B IIIMHIPE 33 OJIMH MOJIHBIA 000POT KPUBOIIHTIA.

3. rpaduK, MOJIy4YEHHBIH ¢ TOMONIBIO CHEIHATBHOTO MPUOOpa — MHIUKATOPA.

4. rpaduK M3MEHEHMs JaBJICHUS B HarHeTaTeJIbHOM TPYOONPOBOJE 3a MOJHBIH 000pOT
KPUBOILIHUIIA.
16. nnukatopHas quarpamma 1o3BoJsieT

1. cnenuTh 32 PABHOMEPHOCTHIO MOAAYH JKUKOCTH.

2. onpeAeNIuTh MAKCUMAJIbHO BO3MOXHOE JIaBJIEHHUE, PA3BUBAEMOE HACOCOM.

3. yCTaHaBIWBATh YCJIOBHS OCCKaBUTAIIMOHHON PaOOTHI.

4. TMarHOCTUPOBATH TEXHUYECKOE COCTOSIHHE HACcOCa.
17. MomHoCTh, KOTOpas MEpPeAaeTCss OT MPUBOHOIO IBUTATENs K Bally HACOCa Ha3bIBAETCS

1. mone3Hast MOLIHOCT.

2. moABeIEHHAs MOIIHOCTE.

3. ruApaBInYECKasi MOIHOCTb.

4. MexaHn4ecKast MOIITHOCTD.
18. MoiHoCTh, KOTOpasi OTBOAUTCS OT HACOCA B BUJE MOTOKA JKUJIKOCTU TOJ JABJICHUEM HAa3bI-
BaeTCs

1. moaBeneHHAs MOIIHOCTb.

2. rone3Hasi MOITHOCTb.

3. ruApaBInYECKasi MOIIHOCTb.

4. MexaHn4ecKast MOIITHOCTD.
19. O6bemusiit KITJI Hacoca oTpakaeT MOTEpU MOIIHOCTH, CBSI3aHHBIE

1. c mepeTeukaMu KUAKOCTH BHYTPU HAcOCa Yepe3 3a30pbl MOABHKHBIX JJIEMEHTOB.

2. C BOBHUKHOBEHHEM CHJIBI TPEHUS MEXKIY MOJABMKHBIMU 3JIEMEHTAMU HACOCa.

3. ¢ nedopmarueit moToka padoyeil )KUIKOCTH B HACOCE U C TPEHUEM KUIKOCTH O CTEHKH
rUpoarniapara.

4. c HEMOCTOSTHHBIM PACXOJIOM >KUIKOCTH B HarHETaTeIbHOM TPYOOIIPOBOJE.
20. Mexannueckuit KIIJl Hacoca oTpaxaeT noTepu MOIIHOCTH, CBA3aHHbIE

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

2. C BO3HUKHOBEHHUEM CUJIbI TPEHUSI MEXKIY TOJIBUYKHBIMU 3JIEMEHTaMHU Hacoca.

3. ¢ nedopmarueit moToka pabode JKUIKOCTH B HACOCE U C TPCHUEM KUJAKOCTU O CTCHKH
ruapoanmapara.

4. ¢ HEMOCTOSTHHBIM PACXOJIOM >KUIKOCTH B HArHETaTEIILHOM TPYOOIIPOBOJIE.
21. I'mppasnuueckuii KII/] Hacoca oTpaxkaeT moTepy MOLIHOCTH, CBSI3aHHBIE

1. ¢ BHYTpEHHUMH MNEPETEUYKAMH >KUJKOCTH BHYTPH HAcOCa Y€pe3 3a30pbl MOABUKHBIX
3JIEMEHTOB.

2. C BOBHUKHOBEHHEM CHJIbI TPEHUS MEXIY MOJABMKHBIMU 3JIEMEHTAMU HAcOCa.

3. ¢ nepopmarueli moToka pabodeit >KUIKOCTH B HACOCE U C TPEHUEM KUIKOCTH O CTCHKHU
rUpoarniapara.

4. c HEMOCTOSTHHBIM PACXOJIOM >KUKOCTH B HarHETaTeILHOM TPYOOIIPOBOJE.
22. Kakoit ruipaBIn4yecKuil 3JIeMEHT U300pakeH Ha pUCYHKe?
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7
1. rTUAPOUMIMHIP MOPIITHEBON
2. TUAPOLMIIMHAP TUTYH)KEPHBIN
3. TUIPOUMIIMHIP TENECKOMMYECKUI
4. ruAPOLUIIMHAP C TOPMOKEHUEM B KOHLIE XOAa.
23. Kakoit ruipaBIu4ecKuii 3J1eMEHT N300pakeH Ha PUCYHKeE?

—

™

1. KJanaH HaOPHBIM.
2. TUAPOAKKYMYJISITOP TPY30BOM.
3. Ipoccenb HaCTPauBAEMBbIN.
4. TUIPO3aMOK.
24. Kakoit TuipaBIu4ecKuid 3JIeMEHT N300paKeH Ha PUCYHKeE?
|

l
1. rugpoUUIUHID.
2. TUIpO3aMOK.
3. rugpornpeodpa3oBaTelib.
4. runpopacupeienuTeNb.
25. Kakoit ruipaBIu4ecKuii 3J1eMEHT N300pakeH Ha PUCYHKe?

&

1. runpoHacoc perynupyemslil.
2. TUIPOMOTOP PETYJIUPYEMBIN.
3. TOBOPOTHBIIN TUAPOIMITHH/P.
4. maHOMETD.
26. Kakoii ruipaBIn4yecKuil 3ieMeHT U300pakeH Ha pUCYHKe?

S

1. rugpoHacoc peBEpCUBHBII.
2. THAPOHACOC PETYIUPYEMBbIN.
3. TUIPOMOTOpP PEBEPCUBHBIM.
4. TenI000MEHHUK.
27. Kakoit ruipaBIu4ecKuid 3JIeMEHT U300pakeH Ha PUCYHKeE?

A

A=l

1. xmamad oOpaTHBIM.
2. KJIallaH peayKIIMOHHBIN.
3. KJ1arad HaroOPHBIM.
4. xnanaH nepernaja JaBJIeHuM.
28. Kakoit ruipaBIu4ecKuii 3J1eMEHT N300pakeH Ha PUCYHKeE?
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1. THAPOAKKYMYISATOP TUTYHIKEPHBIN
2. THAPOAKKYMYJISITOP TPY30BOM
3. THAPOAKKYMYIISITOP ITHEBMOTHIPABIMYCCKHIA
4. TUAPOAKKYMYJISITOP MPY>KUHHBIM.
29. Kakoii ruipaBIn4ecKuil 3IeMEHT H300pakeH Ha PUCYHKE?

£
ST
[
1. runpopacnpeaenuTeNb ABYXJIMHEHHBIA YETHIPEXTTO3ULIMOHHBIN.
2. rugpopacnpeenuTeNb YeThIPEXIMHEUHBIN ABYXITO3UIIMOHHBIN.
3. ruApopacnpeeauTeNb IBYXIIO3UIMOHHBIN C YIIPABICHUEM OT 3JIEKTPOMAarHuTa.

4. runpopacupeeNuTeNb KIAaHHOTO THIIA.
30. Kakoii rumpaBiIrdecKuii 2JIeMeHT n300pakeH Ha pUCyHKe?

S
—

1. xmamad oOpaTHBIM.
2. IpOCCeIb PETYINPYEMBIH.
3. Apoccenb HACTPauBAEMBI.
4. ky1anaH peyKIIMOHHBIN.
31. Kakoii rumpaBiIrdecKuii 2JIeMEeHT n300pakeH Ha pucyHKe?

1. TMAPOAKKYMYIISTOP TPY30BOM.
2. ruapornpeodpa3oBaTelib.
3. TUAPOIMIIUH/IP C TOPMOXKEHUEM B KOHIIE XO/1a.

4. ruaApO3aMoK.
32. Kakoii ruipaBIu4ecKuii 3JIeMEHT U300paKeH Ha pUCYHKe?

—>—

1. kanaH npsiMoi.
2. kJjarnaH oOpaTHBIH.
3. KJ1anaH HarOPHbIN.
4. KJ1anaH IOAIOPHBIH.
33. Kakoii rupaBiIndecKuii 2JIeMEeHT n300pakeH Ha pUCyHKe?

1. rUAPOAKKYMYJISTOP IUTYH>KEPHBIH.
2. TUAPOAKKYMYJISITOP TPY30BOM.
3. THAPOAKKYMYJISITOP MTHEBMOTHIPABIMYECKUIA.
4. TUAPOAKKYMYJIATOP PETyIUPYEMBIH.
34. Kakoii ruipaBiIr4ecKuii 2JIEeMEHT U300pakeH Ha pUCyHKe?

WX

11
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1. rugpopacnpeneuTeNb YeThIPEXTUHEUHBIA TPEXITO3UIIMOHHBIN

2. TuapOpacIpeieuTeNb TPEXIMHEHHBIN TPEXTTO3UIIMOHHBIH

3. ruzipopacupeAeUTeNb ABYXJIUHEHHBINA IECTUTO3UIIMOHHBIN

4. rugpopacnpeenuTeNb YeThIPEXIMHEUHBIN ABYXITO3UIIMOHHBIN.
35. Kakoii rupaBiIrdecKuii 2JIeMEeHT n300pakeH Ha pUCcyHKe?

—P-

1. punbTp.

2. TETUIOOOMCHHHUK.

3. TUAPO3aMOK.

4. xnamaH oOpaTHBIMN.
36. Hacoc momaet 300 1/MuH >XunkocTy, AaBiaeHue Ha Bxone 0,1 10° I1a, naBlieHHe Ha BBIXOME U3
nacoca 10,1-10° ITa, KITJT 7=0,80. MomuocTs npuBoga Hacoca N=  Br.

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

MomuHocTs npuBoaa Hacoca N=  BT.

1. 2580.

2. 3650.

3.5770.

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

1.0,76.

2.0,78.

3. 0,80.

4.0,82.
39. Hacoc moxaet 300 JI/MUH KHIKOCTH ¢ IIOTHOCTBIO 800 Kr/Mm>, Harop Hacoca 125 m. Mor-
HOCTb IpuBoJa Hacoca N= 5770 Bt. KIIl Hacoca =

1.0,79.

2.0,82.

3.0,85.

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

1.2.

2.3.

3.4.

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

1. 100.

2. 300.

3. 600.

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

1. 1800.

2.3100.
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3. 5400.
4.7700.

43. PacxoJ HUIAKOCTU depe3 rugpomoTtop 60 n/mun. Jlapnenue Ha Bxoae 65-10° Ila, napnenue
Ha BbIxoze 5-10° ITa. MommuocTs rugpomortopa N =5400 Br. KI1J] ruzpomoropa 7=....

1. 0,90.

2.0,92.

3.0,94.

4.0,96.
44. lanenue Ha BXxoje B ruapomorop 65-10° Ila, naBnenue Ha BhIXoge 5-10° Ila. MomHOCTE
ruapomoropa N=5400 Br. KIIJ] runpomotopa 7= 0,9. Pacxoz sxuakoctu uepe3 rugpoMotop Q =

JI/MUH.

1. 20.

2. 30.

3. 40.

4. 60.
45. Kpyrsamauii MoMeHT Ha Baity ruapomoropa 20 Hm mpu wactore Bpamenus 3000 o6/muH.
KIIJ] runpomotopa 7= 0,93. IloTpeOHast MOLTHOCTh MOTOKA XKUAKOCTH N= BT.

1.4501.
2.6751.
3. 8251.
4.9251.

46. Ilpu ygacrote Bpamenus n=6000 o6/MuH momaya sonactHOoro Hacoca Q=300 n/muH. I[Tpu

yacTtote BpamieHus 7 =4000 o0/MHH mojja4ya 3TOro Hacoca paBHa Q= JI/MHH.

1. 200.

2. 300.

3. 400.

4. 600.
47. Tlpu gacrote BpamieHus n=3000 o6/MuH Hamop JonacTHOTO Hacoca H=40 metpos. IIpu va-
ctore BpameHus: n=4500 06/MUH HAMOP ATOTO Hacoca PaBeH H= METpOB.

1. 40.

2. 60.

3.90.

4. 120.
48. Ilogaua nomactHOro Hacoca 24 yi/mMuH, yactoTa Bpamenus 3000 o6/mMun, Hamop 16 MeTpoB.
Koaddunment ObICTpOXOAHOCTH N =. ..

1.77.

2.27.

3.57.

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

1. 20.

2. 30.

3.45.

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

1. 1800.

2. 2500.
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3. 1700.
4. 1500.

51. [JlaBnenue B HamopHOW Maructpaiu ruaporpusoaa 12 Mlla. PaGouas miomans mopiiHs
TUIPOLMIIUHIpPA 25° 10* 2. Ycusre Ha mITOKe rugpormuHapa F=... kH.

1. 10.
2.20.
3. 30.
4. 40.
52. Oowemusiii KIIJI Hacoca 77,,=0,96, o6bemusiit KIIJ] rugpomoropa 77, 0,95, Mexanuue-
ckuit KIIJI nacoca 77,, 0,94, mexannyeckuit KIIJ] runpomoropa 7,,,7 0,96, rugpasindeckuii
KIIJ runpomnpusoga 7,
1. 0,76.
2.0,81.

3.0,68.

4.0,72.
53. Koapduuuent ckonbxxenust ruipoMyPptsl s=0,2; KITJ[ runpomydter 7=...

=0,92, nonusit KI1J] o6beMHOr0 ruponpusoaa n =...

1. 0,6.
2.0,7.
3.0,8.
4.0,9.
54. Yactora BpamieHus HacocHoro Baja ruapomydter 3000 06/MHUH, YacTOTa BpAIICHHS BBIXO/I-

Horo Bana 1500 o6/mun, KII/I rugpomydrsl 77, =...

1.0,5.

2.0,6.

3.0,7.

4.0,8.
55. Kpyrsamumii MoMeHT Ha Bainy HacocamM,=20HM, KpyTAImMii MOMEHT Ha BBIXOJHOM Baily THJIpO-
tpanchopmTopamr=30Hwm, yactoTa BpameHus: HacocHoro Bajia 4000 06/MuH, 4acTOTa BpaleHUS

BbIxoaHoro Bajia 2000 o6/mun, KIIJ[ runporpancopmaropa n7=...

1.0,70.
2.0,75.
3.0,80.

4.0,85.

56. YpaBHeHuEe cOCTOAHMS Uil | KT UA€aIbHOTO raza uMeeT BUJL:

1. pV = uRMT .

2. pV =RT.

3. pV =mRT.

4. pV = pRT .

57. 3akoH boiinsg — MapuoTTa yTBEpKIAET UTO:
L.mpu p=const, v /T, =cons:;

2. mpu I =const, v,* p,=const;
3.mpu V' =const, p /T =const;

4. pV=mRT.

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

.
1. npu p =const, ?’ = const ;

i
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2.mpu T =const, p,-v,=const,

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

59. 3akon [lapns yrBepx’IaeT 4TO:
l.npu T =const, p,-v, =const;

1

2.npu V =const, bi _ const ;

i

i~

i

3.upu p=const, —=const;

~|

4. p-V=m-R-T.
60. UeMy paBeH y/iebHEI 00BeM ra3a, eciu ero odmuii oosem ¥ =10 M, a macca m =20 kr?
1.2.
2. 10.
3. 30.
4.0,5.
61. K xomnpeccopam ITMHaAMUYECKOTO TUIIA OTHOCUTCH. ..
1. mopirHeBo# KoMIpeccop.
2. BUHTOBOM KOMIIpeccop.
3. MeMOpaHHBIN KOMITPECCOP.
4. 1eHTPOOEIKHBII KOMIIPECCOP.
62. Kakoit n3 mepeunciaeHHbIX BUIOB KOMIIPECCOPOB HE OTHOCUTCS K KOMITPECCOpaM 00BEMHOTO
tina?
1. mopirHeBoO#l KOMIpeccop.
2. 0CeBOM KOMIIPECCOP.
3. MeMOpaHHBIN KOMITPECCOP.
4. BUHTOBOI KOMIIpECCOp.
63. Jl5is 4yero npu BBHICOKMX CTEMEHAX CXKAaTHsl ra3a MPUMEHSIIOTCS MHOTOCTYIIEHYaThle KOMIpec-
COPBI C OXJTKICHUEM MEXKY CTYICHIMU?
1. UToOBI yMEHBIIUTH OOBEMHBIC TTOTEPH.
2. YTtoOBbl yMEHBIIUTH HATPY3KY HA MO IIUITHUKH.
3. Utobbl n36exaTh HEAOMYCTUMO BBICOKUX TEMIIEpaTyp rasa.
4. YtoOBbI MOBBICUTH KIIJl KOMIIPECCOPA.
64. Yto Takoe ApoccerupoBaHue raza?
1. Ilonm>xeHne TemMnepaTypsl rasa.
2. Wcreuenue rasza yepes corua.
3. [lepemenienue rasa.
4. [ToHmkeHue AaBJI€HUS B THIPABINYECKUX COMPOTUBICHUSIX.
65. Kak u3MeHUTCS TEMIOEMKOCTD r'a3a MpY NOBBILIEHUH TEMIIEPATYPHI?
1. YBennuurcs.
2. He usmenures.
3. YMeHbIHTCS.
4. Bynet He3HAUUTENBHO KOJIeOAThCsI.
66. Kakoif n3 THEBMAaTUYECKUX YJIEMEHTOB U300PaKEeH Ha PUCYHKE?

1. OOpatHBbIif KiTamnaH.
2. Kommpeccop.



28

3. ®unbTp.
4. Pecusep.
67. Kakoif n3 THEBMAaTUYECKUX JIEMEHTOB N300PaKeH Ha PUCYHKE?

1. PeBepcuBHBII peryaupyeMbiii THEBMOMOTOP.
2. PeBepcuBHBIN HEPETYINPYEMBII THEBMOMOTOD.
3. HepeBepcuBHBII HEPETYIUPYEMbIHA THEBMOMOTOP.
4. HepeBepcUBHBIN peryaupyemMblii THEBMOMOTOP.
68. Kakoif n3 THEBMAaTUYECKUX JIEMEHTOB N300PaKEeH Ha PUCYHKE?

1. OcymmuTens.
2. Gunptp.
3. OubTP-BAArOOTAETUTEND.
4. OxnaauTenb.
69. Kakoif n3 THEBMAaTHYECKUX JIEMEHTOB U300PaKEeH Ha PUCYHKE?

1. OcymmuTens.
2. Gunptp.
3. ®uabTP-BIATOOTICIUTENb.
4. OxnaauTenb.
70. Kaxoii 3 MHEBMAaTUYECKUX DIIEMEHTOB M300pKEH HA PUCYHKE?

==
A

1. OcymmuTens.

2. DKEKTOoP.

3. OubTp-BAArOOTAETUTEND.

4. OxnaauTenb.
71. At™ochepHslii Bo3ayx 06beMoM 1 M’ CKHMAIOT TIpU HEM3MEHHOH TeMmIepaType 10 H30bl-
TOYHOTO JaBlieHus 6 6ap. KakoBa cTeneHp cyxaTus Bo3ayxa?

1. 6,6.

2.6,7.

3.6,8.

4.6,9.
72. At™ochepHbIii Bo3ayx 00beMoM 1 M CKHMAIOT TIpU HEM3MEHHOH TeMmIepaType 10 H30bl-
ToyHOrO AaBneHus 6 6ap. Kakoit 00beM OyneT 3aHuMaTh CKaTblii BO31yX?

1. 0,144 v°.

2.0,143 m°.

3.0,142 02,

4.0,140 m°.
73. ATMochepHBI BO3yX C)KUMAIOT MPH HEM3MEHHOW TemIeparype co cTeneHbro cxarus 10.
Onpenenuth JaBiIeHHUE, 10 KOTOPOTO CXKAT BO3IyX?

1. 10,12 6ap.

2. 10,13 6ap.

3. 10,14 6ap.

4. 10,15 6ap.
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74. At™ochepHblii Bo3ayx 00beMoM 1 M CKMMAIOT TIpU HEM3MEHHOH TeMmIepaType 10 H30bl-
TOYHOrO naBieHus 6 Oap. Kakoii o0beM OyneT 3aHMMaTh CXKATbli BO3/AYX, €CIIM CXKaTHE OCY-
HIECTBIISUIOCH 03 Tertoo0MeHa ¢ oKpy»karotien cpenoit? [lokazarens aquadartsr 1,4.

1. 0,250 m>.

2.0,251 v°.

3.0,252 M.

4.0,253 M.
75. ArMocdepHbiii Bo3ayxX o0beMoM 1 M® CKMMAIOT NP HEU3MEHHOM TeMiepaType 10 H30bI-
touHoro maBieHus 10 6ap. Kakoit o6beM OyneT 3aHMMAaTh CXKAThIM BO3MyX, €CIU CXKATHE OCY-
HIECTBIISIIOCH 0e3 Termoo0MeHa ¢ okpyxaromieit cpenoit? [lokazarens aguabdatsr 1,4.

1. 0,195 v°.

2.0,194 v°.

3.0,193 0>,

4.0,192 m>.
76. B pecuBepe HaXOIUTCS BO3AYX O] M30BITOYHBIM JIaBIICHUEM 5 Oap Mpu TeMIepaType OKpy-
xarommeit cpeasl 18<C. KakoBel OyayT moka3aHHs MaHOMETpa, PAacHOJIOKEHHOTO Ha pecHuBepe,
€CJIM TeMIlepaTypa CKaToro Bo3ayxa B HeM noBbeicuTcs Ha 10C?

1. 5,207 Gap.

2.5,307 6ap.

3. 5,407 6ap.

4. 5,507 6ap.
77. TIHeBMOUMIMH]IP C TUAMETPOM HOPIIHS 32 MM coBepIaeT padounii xon, 1iuuHoi 200 MM 3a
Bpems 0,4 cex. KakoB pacxos Bo3ayxa, MoTpedIsseMOro MHEBMOIMIIMHAPOM MPU TIPSIMOM XO7I€,
ecyu abCOTIOTHOE JaBJICHHE B Maructpaiu 6 6ap?

1.2,5-107 M/c.

2.2,2:10° m'/c.

3.2,4-10°% M/c.

4.2,8:10° m'/c.
78. ITaeBMommuHIp coBepiaeT padounii xox 150 mMm 3a 0,35 cek. KakoBa CkOpoCTh IBMKCHUS
NOpUIHS?

1.0,41 m/c.

2. 0,43 m/c.

3. 0,45 m/c.

4. 0,48 m/c.
79. [THeBMOIIMIIMHIP UMEET TUaMEeTp MOPIIHs 32 MM, a JTaBJICHUE BO3/lyXa B €ro pabovmx MoJjo-
cTsx 6 6ap. KakoBo ycunue pazBuBaeMoe HUJIUHAPOM MPHU MPSMOM Xo1e?

1.382 H.

2.482 H.

3. 582 H.

4. 682 H.
80. [THeBMOIMIMHIP UMEET JUaMETp MOpITHS 32 MM, a JIaBJICHHE BO3/IyXa B €ro pabouyux IMoJI0-
cTsx 6 Oap. KakoBo ycunue pasBuBaeMoe HWJIMHAPOM Mpu oOpaTHOM xoze? Jlnamerp mToka
MNPUHATH 15 MM.

1. 376 H.

2.476 H.

3.576 H.

4. 676 H.
81. ITneBMonmuHAp coBepiiaeT pabounit xon, mmHoi 200 MM 3a Bpems 0,4 cek. Pacxon Bo3-
nyxa 2,4-107 m*/c, a abcomoTHOE naBneHne B MarucTpamy 6 6ap. OnpeneanTs AuaMeTp HOPHIHS
MTHEBMOIMIINHIPA.

1. 52 mm.

2.42 mm.
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3.32 mm.

4. 22 MM.
82. OnpenenuTh CKOPOCTh ABMXKEHUS MOPIIHS MHEBMOLMIMHAPA €CIIM €ro AuameTp paBeH 32
MM, pacxoj Bo3ayxa 2,4-107 m*/c, a naBnenne B Maructpanu 6 6ap.

1. 0,6 m/c.

2.0,5 m/c.

3.0,4 m/c.

4.0,3 m/c.
83. [ITHeBMOUMIIMHAP ABYCTOPOHHETO JAelcTBUA nepementaet rpy3 maccoit 100 kr. IIpu sToMm mo-
Je3Hast Harpy3Ka IpH BbIoHeHUH paboueii oneparnu 200 H. [laBnenue B mHeBMoceTH 6 Oap.
Koaddumuent tpenust ckonbxkenust rpyza 0,3. KoadduuueHnt, yduThIBalOMMUA HATAYUE CHII
tpenus 0,8. Koaddunuent 3anaca nmo ycunuro 0,6. Onpenenuts AuaMeTp MOPIIHS HHIHHIPA.

1. 50 mm.

2.55 mm.

3. 47 mm.

4.36 mm.
84. [THeBMOIIMJIMHIIP UMEET CKOPOCTh nBrokeHHs mopmHs 0,43 m/c. Jnamerp mopuras 40 mwm.
Pacxon Bosayxa 3,5-107 m*/c. OnpesienuTh naBneHne B MTHEBMOCETH.

1. 6,6 Gap.

2. 7,6 6ap.

3. 8,6 Gap.

4. 9,6 6ap.
85. ITueBMoMIMHIp UMeeT quameTp nopirHs 40 MM, a TaBJIeHHE BO3/yXa B €ro pabouyux IMoJI0-
ctsx 12 Gap. KakoBo ycunue pa3BuBaeMoe MWIMHAPOM IIPU IPSIMOM Xoe?

1. 1407 H.

2. 1507 H.

3. 1607 H.

4. 1707 H.

4. MeToguuecKkue MaTepuaJbl, ONpeAe/siionue NpPoueaypy OleHMBAHUS
3HAHWH, YMEHUI, HABBIKOB M (MJIH) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOIIHUX
3Tanbl GOPMUPOBAHMA KOMIIETEHIIMMI

4.1 ITonoxenue o popmax, NEPUOINYHOCTH U MOPAJAKE NMPOBEACHUSA Te-
KyLIero KOHTPOJIA YCIeBAeMOCTH W NPOMEKYTOYHOH aTrecTaluu 00y4aro-
muxcsa IT B'AY 1.1.01 - 2017

4.2 MeroanyecKue yKa3aHusi 10 NMPOBEJICHUI0 TEKYILIEro KOHTPOJIs

1. | Cpoku mpoBeaenust Ttekyuiero | Ha maGopaTopHbBIX 3aHSATHSIX
KOHTPOJIS

2. | Mecto u Bpems nmpoBeseHus Te- | B yueOHON ayauTopuun Ha 1a00paTOPHBIX 3aHATHAX
KYIIEro KOHTPOJIS

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

4. | ®M.0. mnpenogasarens (eil), | Benpunckuit Oner CepreeBuu
MPOBOJAIINX IPOUENYPY KOH-
TPOJIS

Bun u popma 3ananmii CobecenoBanue, 0npoc

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

7. | BosmoxkHOCTh  umcmosib30BaHUM | OOyJaronuiicss MOXKET TOJIb30BaThCS JAOMOTHUTEIb-
JOIMOJIHUTCIBbHBIX MaTepI/IaJIOB. HBIMHA MaTepI/IaJIaMI/I
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8. | ®.MN.0. mpenogasarens (eit), 00- | Begpunckuii Oner CepreeBud
pabaThIBAIOINX PE3yIbTAThI
9. | MeTozpl OLIEHKH pe3ysIbTaToOB OKCHepTHBIN
10. | IIpeabsiBiieHHE pe3yIbTATOB Or1eHKa BBICTABIIACTCS B *KYpPHAJ/JOBOIUTCS 10 CBEJIE-

HHUA O6y‘IaIOH_II/IXC$I B TCUCHUC 3aHATUA

11.

Anennsauus pe3yabTaToB

B nopsiake, ycTaHOBIIEHHOM HOPMaTHUBHBIMU JIOKYMEH-
TaMH, PETYJIMPYIOUMMH 00pa30BaTEbHBIA MPOLECC B
Boponexckom 'AY

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