[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

o110: Makcumoe Anexc VEMHMCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUA

[loMmKHOCTb: AMpeKTop AenapTaMeHTa no 06pa3OBaW@ﬂﬁCKOI‘/’I q)E)IEP AHI/H/I
[ata nognucanus: 16.09.2023 11:30:17
YHUKanbHbI MPOrpaMMHbIN KIKOY:

8db180d1a302 {DemIEPBILHOCIFQEY IAPCTBEHHOE OrOKETHOE 00pa30BaTEILHOE YUPEKICHUE

BbICILIEr0 00pa3oBaHUs
MOCKOBCKUI ITOJIMTEXHUYECKU YHUBEPCUTET

YTBEPXIJAIO

HexaHn daxynsrera
783 MU U OMOTEXHOJIOTHH

/ C.B. benykoB /

2020r.

PABOYASA ITPOT'PAMMA JUCHUITVIMHBI

«MexaHuka AKUAKOCTH U ra3za»

Hamnpagiienue noaroroBku
16.03.03 XosoamibHasi, KPUOT€HHAS] TEXHUKA M CUCTEMBI KM3Heo0eceYeHus

[Tpoduis moaroToBKH
«X0J0AMWJIbHASI TEXHUKA H TEXHOJIOTHH»

KBanudukanus (creneHp) BHITYCKHUKA
bakanasp

dopma oOyueHust
Ounas

Mocksa 2020



1. Ilesu ocBOEHMSI JUCHUILIAHBI

K oCHOBHBIM IIeJIIM OCBOCHHS IMCIUIIIMHBI «MeXaHuKa >KHIKOCTH M Ta3ay
CJIEIYET OTHECTH:

— (opMupoBaHMEe y CTYACHTOB 3HAHUM BaXHEUIINX (PU3MUECKHUX 3aKOHOB
JIBUOKCHUS KMJIKOCTEH U Ta30B;

— BBIpaOOTKa Yy CTYJACHTOB HAaBBIKOB pacueTa MW  KOHCTPYHUPOBAHUS
TPyOOTIPOBOTHBIX CHCTEM, TUJIPABIAYECKUX MaIlHH, HEOOXOINMBIX JUIS
CaMOCTOSITEJILHOT'O PELICHUS] THAPOMEXAaHUYECKUX 3aJlayd, BOSHUKAIOUIUX MPU BBHIOOpPE U
pacyere KOMIPECCOPHBIX MAIIUH UCITOIb3YyEMBIX B HAPOJIHOM XO351CTBE;

— MOJTrOTOBKA CTYJEHTOB K JESATEIbHOCTA B COOTBETCTBUM C KBaTU(DUKAIIMOHHON
XapaKTEPUCTUKOW MO HAITPABIICHUIO.

K ocHOBHBIM 3agavdyaM OCBOCHHA AUCHUIIIWMHBI «MexaHuka KHUAKOCTH MU rasa»
CJICaAyCT OTHCCTHU:

— TOpUOOpeTeHHE TEOPEeTUUYECKUX 3HAHUW MO0 MEXaHUKE >XHMJIKOCTEH M Tra3os,
HEOOXOAUMBIX JIs1 U3YUYEHUS JUCIHUIUIMH MPOPUIBHON MOATOTOBKH;

— OCBOEHHE CTYJICHTaMH HaBBIKOB PEILICHUS PUKJIAJHBIX TUAPABINYECKHUX 3a/a4;

— 3HAKOMCTBO C OJKCIEPUMEHTAJIbHBIMH CIOCOOAMU H3MEpPEHUsl MapaMeTpoB
COCTOSIHUS KUJKOCTH U XapaKTEPUCTUK MOTOKA.

2. MecTto nucuumiinnbl B cTpykrype OOII 6akanaBpuara

Jucnunianaa «MexaHHKa KUIKOCTH M Ta3a» OTHOCHUTCA K 0a30BOM yacTH OJIOKa
muciutuinH (b.1) ocHoBHOM 00pa3oBaTenbHOM MpOorpaMMbl OakagaBpuaTa.
«MexaHMKa KUJKOCTH M Tras3a» B3aMMOCBSI3aHAa JIOTUYECKH W COAEp KaTebHO-
METOJUYECKH CO CIAEIYIOIUMH TUCIUIUIMHAMHA U npakTukamu OOIL:
— pu3uKa;
— BBICIIAs MaTEMaTHKa.
— KOMIIPECCOPHBIE MAIIUHBI;
— XOJIOUJIbHEIC MAIITUHBI.

3. IlepeueHb mIaHMpPyeMbIX Pe3yJbTATOB 00YUEeHUS MO AUCIHUIIINHE
(MOIyJ/110), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU Pe3yJaIbTATAMHU OCBOEHUS
00pa3oBaTe/IbHOI MPOrPaAMMBbI

B pesynbTate oCcBOEHUS AMCHMIUIUHBI (MOIYJsA) Y oOydaronuxcs GopMUpyrTCs
CIIETyIONTUE KOMIETEHIIMU € JOJDKHBI OBITh JOCTHUTHYTHI CIEAYIOIIUE PE3yJIbTaThl
oOy4eHwHsI Kak dTar (GOPMUPOBAHUS COOTBETCTBYIONUX KOMIETCHITHI:

Kon B pesyabTarte ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00yUYeHHS 110
KoMIIe- OCBOCHMA AMCHHUILINHE
TeHLHH o0pa3oBaTeIbHOM
NPOrpaMMbl
o0yuarouuiics




JOJI:KEH 00,1a1aTh

OIIK-3 | ['oToBHOCTH 3HATh:
MIPOBOJIUTH PACUETBHI, ® OCHOBHBIE 3aKOHBI U MTOHATUS TUAPOAMHAMUKH U
OLIEHKY TUJIPOCTATUKH;
(GyHKIIMOHATBHBIX ® (usuueckue cBOMCTBA )KUIKOCTEH U ra3oB;
BO3MOXHOCTEU U ® pPEXUMBI TEUEHUS BA3KOU KUJIKOCTH;
MIPOEKTUPOBATh ® 3aKOHBI CONPOTUBIIEHUS NIPHU JABUKEHUH KUJIKOCTEN B
HauoOoJee TpyOOIIPOBOAX;
pacrpocTpaHeHHbIE ® OCHOBBI I'a30BOI IMHAMUKU;
JETAJIH U y3JIbI * inaccuuKaluio, yCTpoiCcTBO, IPUHLIUI PAOOTHI U
MallliH, MEXaHU3MOB, OCHOBBI pacyeTa ruJpaBIMuYE€CKUX MAILIWH;
puOOpOB. yMeThb:
® ONpenensaTh PEKUM TEUEHUS BSI3KOU KUIKOCTH;
® BBINIOJIHATH PACUYETHI CIOXKHBIX TPYOOIPOBOJIOB;
® pPACCUUTHIBATH HACOCHYIO YCTAHOBKY;
® BBIOMpATH HACOC IO KaTaJIory;
® ONpeaeNsaTh AOMYCTUMYIO BBICOTY BCACBIBAHMSI HACOCA;
[ ]

IIEPECYUTHIBATH XapAKTEPUCTUKHU HACOCA IIPU

NIEPEMEHHON 4acTOTE BpAlLlEHUS;

BJIAJ€Th:

® HaBBIKAMHU 'MPABIMYECKUX PACUETOB C IPUMEHEHUEM
CIIPAaBOYHOM JIMTEPATYPBHI;

® OJKCIIEPUMEHTAIBHBIMA METOJIUKAMU UCCIIE0BAaHUI

TUAPOMEXaHUYECKUX U TEIUIOBBIX XapaAKTEPUCTUK

pabouux cpell, HaXOASIIMXCS B COBPEMEHHBIX

TE€XHOJIOTHYECKUX 000pYyT10BaHUSAX.

4. CTpyKTypa U coiep:KaHue QU CHUIINHBI

OO0miast Tpy10€MKOCTh JUCHUIUIMHBI COCTaBIsA€T 4 3a4eTHBIX enuHuIl, T.c. 144
aKaJeMUYECKHUX 4acoB (M3 HUX 72 4acOB — CAMOCTOSITENIbHAsI padoTa CTYAEHTOB).

Tpernii cemecTp: nekuuu — 36 4acoB, CEMUHAPHI U MPAKTUYECKHUE 3aHATHI — 36
4yacoB, (popma KOHTPOJIS — 3a4erT.

CrpykTypa u coaepkaHue JUCHUIUIMHBI «MeXaHHuKa KUAKOCTH U ra3a» Mo CpOKam
U BU1aM pabOThl OTPaKEHbI B PUIIOKEHUH 1.

Conep:xanue pa3aenoB JUCUUILINHBI

BBenenue. OcHoBHbBIEC pu3MUECKHE CBOMCTBA KUAKOCTH M rasa.

[IpenMer u 3amauu kypca. MolsekysipHasi CTpPYKTypa U OCOOCHHOCTH KHUJIKOTO U
razoo0pa3Horo coctosHus. ['mnore3a o cCIUIOMHOCTU cpenbl. OCHOBHBIE CBOMCTBA
JKUJIKOCTHU U Ta3a: COKUMAEMOCTb, INIOTHOCTh, BI3KOCTh. 3ABUCUMOCTb CBOMCTB KHUJIKOCTH
M rasa OT JaBJICHUS W TeMmneparypbl. 3akoH HbIOTOHA Ml BSI3KOTO TpeHUA. Pexumbl
teueHuss. Yucno Peutnonpaca. Omnpenenenue uucna PeiliHonpaca misg  kaHana
IIPOU3BOJILHOTO CEUEHMUSI.

OcHoOBHBbIE YPABHEHHSI COXPAHEHUS: HEPA3PHIBHOCTH, IBHKEHHUS] B HATIPSKEHUSX.



OCHOBHBIC 3aKOHBI COXpaHEHHUs. 3aKOH COXPAaHEHUSI MacChl — ypaBHEHHE
HEpa3pbIBHOCTH (CIUIOMIHOCTH) B nuddepeHnnaibHon popme. HanpsixkeHHOE cocTosTHIE
KUJKOCTU: CUJIbI, JCHCTBYIOIIUE B KUJKOCTH, CBOWCTBA €IMHUYHBIX MOBEPXHOCTHBIX
cuil. 3aKOH COXPAHEHHUs KOJIMYECTBA JBUKCHUS — YPABHEHUS JBUKEHUS B HAIIPSIKEHUSIX
(ypaBuenusa Komm). 3akOoH COXpaHEHHS MOMEHTA KOJWYECTBA JIBUXKEHUS — CUMMETPUS
TeH30pa HanpsbkeHui. (OO000meHHbId 3akoH HbloToHa. VYpaBHEHUS JBHKCHUS
HEC)KUMAEMBbIX JKUIKOCTH U ra3za (ypaBHeHus Haswe-CTokca). 3akoH coxpaHeHUs
DHEPrMH — YPaBHEHHME OHHEPrMM M INIepeHoca Terwia. YpaBHeHUs PenHonpaca miid
Pa3BUTOTO TYpPOYJEHTHOIO JABUKEHHUSI HECKUMAEMOM XUAKOCTU. HekoTopbie runoTe3sl 0
TypOYJEHTHBIX HaNpsDKEHUAX. Mojenb HACAIbHOW KUJKOCTH. YpPaBHEHUS JBHXKCHUS
UeaIbHON KUAKOCTH B tU(PdepeHanbHon hopme (ypaBHEHUs Ditiiepa).

I'mapocraTuka. AOCOJIIOTHBIM U OTHOCUTEJIbHBIN MOKOH. 3akoH Ilackas.

I'uppocraruka. [uddepenunansHoe  ypaBHEHHWE  MOKOSILEWUCS — KUAKOCTH.
AOCOJIIOTHBIA TOKOW. 3aKOH pachpeliesieHusi JaBJIeHUsS B HEC)KUMAEMOM KHUIAKOCTH
(3axkon Ilackans). EnuHunsl paBieHuss M MeToAbl ero usMmepeHus. Cuna JaBieHMs
KUJKOCTM Ha IUIOCKAE W KPUBOJIMHEHHBIE NOBEPXHOCTH. OTHOCUTENBHBIA IOKOW
KUJKOCTH BO BPALLAIOLIEMCS COCYIE.

Kunemartuka. IloJie ckopocTeid, JIMHUA U TPYOKA TOKA, ypaBHEHHE MOCTOSHCTBA
pacxoaa.

Kunematnka »xuakoctu. [IBa meroma omnmcaHus JBWXEHHS kuakocth. Ilome
ckopocTedl. KunHeMartnueckue XapakTEpUCTUKH TIOJsS: JIMHUS TOKa, TpyOKa ToOKa,
TPACKTOpUsA, DJIEMEHTApHAasl CTPYWKa. YPaBHEHUE HEPA3PbIBHOCTH B HHTErPAIBHOU
dbopme (ypaBHEHHE MOCTOSHCTBA pacxoja). CKOPOCTHOE JABUKEHUE CIUIONIHON Cpeibl B
OKPECTHOCTSAX TOUYKH. 1-s1 Teopema ['enpMmrosbiia. BuxpeBble JUHUU U TPYyOKU. 2-o
teopema [‘enpMronbiia. MIHTEHCHBHOCTH BHUXpeBOW TpyOku. L[{UpKymsmusi CKOpPOCTH.
Teopema Crokca. [TonaTue o 6€3BUXPEBOM JIBH>KCHHH.

YpaBHenue bepHy/In 11 U1eaIbHOM U PeajbHOU KUIKOCTH.

OnHoMepHOE NBUKEHUE HECKHUMAEMON JKHAKOCTU. YpaBHeHue bepHynu mis
JVUHUM TOKAa M IIOTOKA HJICAIBHOM M BSI3KOW HEC)KHMAECMOW KHUJIKOCTA. MeTroabl
U3MEpeHHsl JAuHaMudyeckoro u mosHoro HamnopoB. Koadduument Kopuonuca.
['uapaBnuyeckue nmoTepu no JmHe TpydomnpoBoaa. 3akoH I[lyaszeins u dpopmyna Hapcewu.
3aKOoHBI CONPOTHUBICHHS B INIAJKUMX M IIepoxoBatbix TpyOax. Kpussie Hukypanse.
[loTrepn B MecTHBIX conpoTuBieHUsX. [Ipumenenne ypaBHenuss bepHymm s pacuera
MPOCTBIX M CJHOXKHBIX TpyOorpoBonoB. [Ipubopel s omnpenenenus pacxopa: TpyOa
Bentypu, pacxonomepHsle AuadparmMbl U COIJIA.

HUcreyenune u3 orBepcTH U HACAAKOB. ['mapasianyecku yaap.

Hcreuenne XUAKOCTU U3 OTBEPCTHS B TOHKOW CTEHKE MPH MOCTOSIHHOM HAaIlope.
KoaddummenTst cxatust ctpyu, CKOpocTH, pacxoza. Mcreuenne >kuIKoCTH U3 HACAKOB
IIPU TIOCTOSSHHOM Hamope. Tumbl HacaakoB M HX MpuMeHeHue. lcredueHue mpu
NepeMEHHOM Hamope. SIBjeHue THAPAaBIMYECKOTO yaapa B TpyOompoBoge. dopmyia
KykoBckoro. Metozsl 60pb0BI ¢ THAPOYIAPOM.



IMonsiTHE THAPABIMYECKOI MAILIMHBI.

[Ipunun obpatuMoctu. OCHOBHBIE TapaMeTpbl, XapakTepusyrome padoTy
Hacoca: Hamop, mojaya, MOIIHOCTh, K. [loHsTne HacocHoM ycTaHOBKU. OrnipesenieHue
Haropa Io napaMeTpaM HaCOCHOM YCTAaHOBKHM U IO MOKa3aHUSIM MPUOOPOB.

Kunaccnpukanusi ruipaBInvecKuX MallUH 110 JHEPreTHYEeCKOMY NPUHITUAIY.

Knaccudukainusa rugpaBindeckux MamiMH IO HHEPreTUYeCKOro MpUHIHUIY (10
ypaBHeHUI0 beprymim). KOHCTpYKTHUBHBIE CXEMBI IIEHTPOOEKHOTO HACOCa, yCTPOHUCTBO U
npuHIMI paboThl. [IpenmyiecTBa 1 HEJOCTATKHU IIEHTPOOESKHOTO HAacoCa.

OcHOBHbIE KOHCTPYKTUBHbIE THIIbI JIOMACTHHIX HACOCOB.

JIB>KEHHME KUAKOCTH B paboyeM Kojiece. TpeyroibHHKH ckopocTeil. OCHOBHOE
ypaBHEHHE JIOMACTHBIX MamuH (ypaBHeHue Oiiniepa). CrtaTudeckas U JUHAMUYECKas
COCTAaBJIAIOLIME HAOpa. [[eMCTBUTENBHBIN HAIIOpP HAcoca.

BaunsiHue yrjia ycTAaHOBKHM JIONACTEl HAa pa3jimuHble MapaMeTphl.

BnusHHMe yria HakJIOHA JIONATOK Ha BBIXOJC HAa BEJIMYHMHY CO3/JaBacMOT0 Haropa.
CreneHb peakTUBHOCTH Kojieca. TeopeThyeckue U JEHCTBUTEIBHBIC XapaKTEPUCTHUKHU
IIEHTPOOCKHBIX HAcocoB. Tumbl pabounx kosec. Ilomobue HEeHTPOOEKHBIX HACOCOB.
3aKOHBI IPOMOPITMOHATILHOCTH. Y HUBEpCAIbHAs XapaKTePHUCTHKA.

Pa6ora Hacoca Ha ceTh.

PabGouasi Touka. CoBmecTHasi pabota AByx HacocoB. [logpeska pabouero komeca.
Bribop nHacoca mo karanory. OceBoe ycuiue. [IpudyuHbl, pacduer oceBOoro ycwius u
METO/IbI €T0 yCTpaHeHus. PerynupoBanue paboThl Hacoca.

JIBUKEeHME JKUTKOCTH 32 KOJIECOM.

Ha3znauenue u TuIBI OTBOAALIMX YCTPOWCTB. SIBJIECHME KaBUTallMM B HAacOCax.
Onpenenenne MakCHUMaldbHOM W JIONMYCTUMOW BBICOT BCACBIBaHUA. | HMIpaBIWYECKU
pacdeT OAHOCTYIEHYATOro IEHTPOOEKHOTO HAcoca.

OcHOBHbIE KOHCTPYKTHBHbIE TUIIBI MIOPIIHEBbIX HACOCOB.

KoncTpykTuBHas cxema, yCTpOMCTBO M IMPUHLHUI pabOThl HAcOCa C KPUBOILIUITHO-
MIATYHHBIM MEXaHU3MOM. 3aKOHbl M rpaduku moaad. CTeneHb HEPABHOMEPHOCTH U
Mepsl 00pbOBI ¢ Hell. Pabounii nporecc.

XapakTepucTHKA MOPIIHEBOI0 HAacoca.

WuaukaTopHas auarpamma, omnpeaeneHue paboueld Touku. PerynmpoBaHue

MOPIIHEBOTO Hacoca. KiamaHbl: OCHOBHBIC TUIIBI, UX HA3HAYEHUE U TPUHIIAI PaOOTHI.

OcCHOBHbIE KOHCTPYKTHBHbIC THIIBI POTOPHBIX HACOCOB.

[TpuHIMT 1 0COOEHHOCTH PAaOdOTHI POTOPHBIX HACOCOB. XapaKTEPUCTUKUA POTOPHBIX
HacocoB. CreneHb HepaBHOMEpPHOCTH Tojnayu. KoHCTpyKIMM U OCOOCHHOCTH PadOThI
HIECTEPEHYAThIX HACOCOB, OMNPEAECICHUE HUX MOJAYd U OCHOBHBIX T'€OMETPUYECKUX
pazmepoB. KoHcTpykiuu U 0COOGHHOCTH pPabOThI POTOPHO-TUIACTUHYATHIX HACOCOB.
OnpeneneHue moAgayd M OCHOBHBIX TI€OMETPUYECKUX pa3mMepoB. KOHCTpykuuum u



ocobeHHOCTH paboThl. Ilomaya u ompeneneHne OCHOBHBIX N€OMETPUYECKHX pa3MeEpOB
BUHTOBBIX HaCOCOB.

5. Oobpa3oBaTe/ibHbIE TEXHOJIOTUH

Mertoauka mnpenogaBaHus AMCHMIUIMHBL «MeXaHUKa JKUAKOCTH U raza» M
peaiv3anysi KOMIIETEHTHOCTHOTO MOAXO/AAa B H3JIOKEHWHM W BOCIPUATUU MaTepuana
IpeyCMAaTpUBAET HCIOJb30BaHUE CIEAYIOUIMX AaKTUBHBIX W HHTEPAKTUBHBIX (POpM
NPOBEJCHUS TPYIIOBBIX, HHIWBUIYAIbHBIX, AYJUTOPHBIX 3aHATHH B COUYETAHUH C
BHEAYIUTOPHOU paboTOl C 1enbi0 (OPMUPOBAHUA U PA3BUTHUS MPO(HECCHOHATBHBIX
HABBIKOB 00YyYarOLUXCsl:

— 3alIUTa U UHAUBUAYAIbHOE OO0CYXKICHHE BBITIOJHSIEMBIX ITAMOB J1a00paTOPHBIX

pabor;

— OpraHu3anys U TMPOBEACHHE TEKYIIEro KOHTPOJIS 3HAHWW CTYJAEHTOB B (hopme

0JJAaHKOBOI'O TECTUPOBAHUS;

— MPOBEACHNUE CaMOCTOSITENIbHBIX U KOHTPOJIbHOM padoT;

— UHJIMBUYaJIbHOE 00CYKJIEHUE U 3alllUTa KypCOBOU paboThI;

— MPOBEJICHNE UHTEPAKTUBHBIX 3aHITUU I10 MPOLEAYPE MOATOTOBKM K UHTEPHET -
TECTUPOBAHMUIO;

— WCIOJIb30BaHUE WMHTEPAKTUBHBIX (OpPM TEKymero KOHTpoist B ¢opme
ayAUTOPHOTO U BHEAYIUTOPHOTO MHTEPHET - TECTUPOBAHUS.

VYaenbHbI BeC 3aHATHI, MPOBOAMMBIX B HHTEPAKTHUBHBIX (OpMax, ONpeaeseH
[JIABHOM  1IeNbl0  00pa3oBaTENbHOM  MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHICHTA
oOyyJaromumxcs u cofep kaHueM JAUCIUIUINHBI « MeXaHuKa KUJIKOCTH U ra3ay U, B 1EJIOM
M0 JUCIUIUIMHE, COCTaBisieT 25% ayAuTOPHBIX 3aHATHM. 3aHATUS JIEKUMOHHOTO THUMA
cocTaBisitoT 50% oT 0ObeMa ayAMTOPHBIX 3aHITHH.

6. OueHOYHbIE CPECTBA VISl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIMH 110 UTOTaM OCBOEHUSI JUCHUNIMHBI U Y4eOHO-
MeToMYecKoe ohecnevyeHue caMoCTOsATe/IbHOI padoThI CTYI€HTOB

B mpouecce 00ydeHHs HCHONB3YIOTCS CIEAYIOUIME OLIEHOYHBIE (POPMBI
CaMOCTOSITETILHOM PabOThI CTYACHTOB:

- BBITIOJIHEHHE CAMOCTOSITEbHBIX U KOHTPOJBHBIX padoT;

- MMOJITOTOBKA K BBITIOJIHEHUIO JTA0OPATOPHBIX padOT U UX 3alUTA;

- TECTUPOBAHUE;

- BBIMIOJIHEHHUE U 3alllUTa KypcoOBON paboThl (110 MHAWBUAYAILHOMY 3aJaHUIO JJIS
Ka)XJIOT0 00y4JaroIierocs).

KypcoBasi pabora — 3TO0 camocTosTeNbHas paboTa CTyAeHTa, BHINIOJIHAEMas B
TEUEHHE CEMECTpa IMOJ PYKOBOIACTBOM MPENOJIaBaTelsi, HAIMpaBJICeHA Ha 3aKpEIICHUE
3HaHMK 10 JaHHOW pguciuiuimHe. Llens KypcoBod pabOThl — KOHTPOJIb 3HAHUU
CTYIAEHTOB, Pa3BUTHE Y HHUX HABBIKOB T'HJPABIMYECKUX PACUETOB C IPUMEHEHUEM
CIIPaBOYHOM UTEepaTyphl. TemMa KypcoBoii paboThl: «PacdeT meHTpoOeKHOTO HACOCay.



OneHouYHbIE CpPENCTBAa TEKYLIEro KOHTPOJS YCIEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTallMii BKJIIOYAIOT BOMPOCHI W 3aJaHUs JUISI CAMOCTOATEIbHBIX M KOHTPOJIBHBIX
pabot, Bonpockl B (hopMe OJaHKOBOTO U (WJIM) KOMIIBIOTEPHOTO TECTUPOBAHUS, 3AIIUTY
71a060paTOPHBIX U KypCOBOM paboT, BOIPOCHI K 3a4ETy.

OOpa31sl TECTOB, 3aJIaHUN I KyPCOBBIX padoT, 3aJaHuil JJIsl CAaMOCTOSITEIbHBIX U
KOHTPOJIBHBIX Pa00T, BOPOCOB K 3a4€Ty MPHUBEACHBI B IPUIOKEHUU 2.

6.1. ®oHA OLIEHOYHBIX CPEACTB I MPOBEACHHUS MIPOMEKYTOYHON aTTeCTAlMN
o0yvarouuxcst o AUCHUIIHHE (MOAYJII0)

6.1.1. IlepeueHpr KOMOETEHIHWUA C VKa3aHUEM DTAIOB HX
OCBOEHHSI 00PA30BATENbHON IPOTrPaAMMBI

OPMHUPOBAHHA B IIPOLIECCE

B pesynapTare OCBOCHUS AUCIUIUIMHBI (MOAYJisi) (GOPMUPYIOTCA CIEAYIOIINE
KOMITETCHIINH:

Kon B pesyabTarte ocBOeHHUsI 00pa30BaTeIbHON NPOrPaMMBbI
KOMIIETEeHIIUH o0yuarouuiicst 10J1:KeH 00,1a1aTh
OIIK-3 ["'0TOBHOCTH POBOJMUTH PACUETHI, OLIEHKY (PYHKIIMOHATBHBIX

BO3MOYKHOCTEH W MIPOCKTHPOBATH HANOOJIEe PACIIPOCTPAHEHHBIC ACTAIH U
Y3716l MAIlIUH, MEXaHU3MOB, TPHUOOPOB.

B mporiecce ocBoeHusi o0Opa3oBaTeNbHON MPOTpaMMBbl JIaHHBIE KOMIETEHIUH, B
TOM YHCJI€ UX OTJEJIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCA IMOATAHO B XOJE OCBOCHHS
OOyYarOMIMMUCS TUCUUILIUH (MOAYJIEH), TPAKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM U
KaJIeHJapHbIM IparKoM yueOHOTro mpolecca.

6.1.2. Onucanne mokazarenael U KPUTEPUEB OIICHUBAHMS KOMIETEHIINN, GOpMHUPYEMBIX
10 UTOTaM OCBOCHUS AUCHUILINHBI (MOIYJIs), OMMMCAHKUE TITKAJI OLICHUBAHUS

[TokazaTenemM  OIEHWBAaHWS  KOMIETEHIIMA HA  Pa3jIMYHBIX  dJTamax  UX
bopMHUpOBaHUS SBIISETCS JTOCTHKCHHE OOYYaIOIMMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB
o0y4eHUs MO JUCHUIUIUHE (MOJIYIIIO).

OIIK-3 - TOTOBHOCTb IPOBOJIUTH PACUETHI, OLIEHKY (PYHKIIMOHAJIBHBIX BO3MOKHOCTEN U IPOEKTUPOBATH
HauboJiee pacpoCTpaHEHHbIE AETAIU U y3JIbl MAIIMH, MEXaHU3MOB, TPUOOPOB.

Kpurtepun ouenuBanus

Iloka3aTean
2 3 4 5
3HATH: OO0yyaromuiics OO6yuaromuiics OO0yyaromuiics OO0yyaromuiics
® OCHOBHBIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

3aKOHBI
TUJPOJIMHAMUKU U
TUIPOCTATHUKH;

IIOJITHOC OTCYTCTBHUE
NI HEJOCTATOYHOC

HCIIOJIHOC
COOTBCTCTBHC

HYaCTHYHOC
COOTBCTCTBHUC

IIOJTHOC
COOTBCTCTBHUC




® pusuueckue
CBOMCTBaA
JKAOKOCTEN U
ra3oB U PEKUMBI
TEUCHHUS BI3KOU
JKUIKOCTH;

® 32KOHBI
CONPOTHUBJICHUS
NpU ABXKCHUU
JKUJIKOCTEHN B

COOTBETCTBHE
CIeIYIOIINX 3HAHUH:
OCHOBHBIX 3aKOHOB
THUAPOCTATHKH H
THJIPOJIMHAMUKH,
(hM3UIECKUX CBOHCTB
JKHJIKOCTEH 1 ra3os,
PEKUMOB TCUCHHS
BSI3KOH JKHIKOCTH,

CIEeAYIOUMX 3HaHUM:
OCHOBHBIX 3aKOHOB
TUAPOCTATUKHU U
TUAPOANHAMUKH,
(hM3UYECKUX CBOWCTB
JKHIKOCTEH 1 Tra30B,
PEXHUMOB TEUECHUS
BSI3KOM JKHIKOCTH,
3aKOHOB

CIEYIOIINX 3HAHUI:
OCHOBHBIX 3aKOHOB
THUAPOCTATHKH U
TUAPOANHAMUKY,
(hU3NYECKUX CBOWMCTB
JKHIKOCTEH 1 ra3oB,
PEKUMOB TEUECHHUS
BSI3KOU JKHIKOCTH,
3aKOHOB

CIICTYIOTITIX
3HAHWH: OCHOBHBIX
3aKOHOB
THUAPOCTATHKH H
TUAPOANHAMUKY,
(hr3IIeCKuX
CBOWCTB JKUJIKOCTEH
Y Ta30B, PEKHMOB
TCUCHUS BA3KOH

TpybonpoBoax; _ | 3aKOHOB cOIpOTHBIE- | CONPOTHUBICHHS IPH | CONPOTHBICHHUS [IPH | KUKOCTH, 3aKOHOB
® OCHOBBI Ta30BOM
HUS [IPU ABHKCHUU JBIDKEHUN JBIDKEHUH COIIPOTHUBIICHHUS IIPU
JTIMHAMUKH; . N N
. JKUJIKOCTEH B KHUIKOCTEH B JKUJIKOCTEH B JBIKEHUN
KJIaCCU(UKAIIHIO, N
YCTPOHCTEO, TpyOOTIpOBOIaX, TpyOOTpOBOaAX, TpyOOTIIpOBOIaX, KUIKOCTEH B
TIPUHIMAT PabOThI OCHOB r'a30MHAMHKH, | OCHOB ra3oJMHaMH- | OCHOB ra3oJUHaMHU- | TpyOOIpOBOAAX,
Y OCHOBBI pacuera | KJIACCU(HKAIHIIO KH, KJIacCH(PUKAIMIO | KM, KINaCCU(PUKALUIO | OCHOB Ta30lMHAMH-
TMJpaBINICCKUX YCTPOICTB, YCTPOWCTB, YCTpOICTB, KH, KI1accu(hUKaIuio
MaIHH. HPHUHIUIIOB PabOThl U | IPHHIUIIOB pabOThl | MPUHIMIIOB Pa0OTBl | YCTPOWCTB,
OCHOB pacyeTa 1 OCHOB pacueTa U OCHOB pacueTa HPUHIIMIIOB PabOTHI
THIPABINYECKUX THIPABINYECKUX THIPABINIECKUX Y OCHOB pacueTa
MAIlUH. MaIllUH. MamuH. J[omycKamT- | THAPaBInIeCKUX
HonyckatoTcs csl He3HauuTenbHble | MamuH. CBOOOIHO
3HAYHUTENLHBIE ommoKw, orepupyer
OINOKH, HETOYHOCTH, MPUOOPETCHHBIMHU
MPOSIBIISIETCS 3aTpyIHEHUS IPU 3HAaHUSMH.
HEJI0CTAaTOYHOCTh AHATTMTUYIECKUX
3HAHUM. orepanusx.
yMeETh: OO0yyarommuiicst He OObyuaromuiics OO0yuaromuiics OO0yyarommuiics
® onpenenaTh yMeeT WK B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET

PeKUM  TEYEHHUS
BSI3KOM
JKUAKOCTH;

® BBINOJIHATH
pacueTsl
CJIOXKHBIX
TpyOOIIPOBOIOB;

® paccyuTaTh
HAaCOCHYIO
YCTaHOBKY;

® BpIOpaTh  Hacoc
0 KaTajory;

® OIPENCIINTD
JIOITYCTUMYIO
BBICOTY
BCaChIBAHUS
Hacoca;

® IepecUnTaTh
XapaKTEePUCTUKU
Hacoca Ipu
MEPEMEHHOU
4acToTe
BpallleHus;

HEIOCTaTOYHOM
CTENEHU YMEET
OTIPEIEISITh PEKIM
TEUCHUS BI3KOM

KHUIKOCTH, BBITIOJTHATH

pacyeThl CIOKHBIX
TpyOOmpoBOIOB,
pacCUnTHIBATh
HACOCHYIO YCTaHOBKY,
BBIOMpATh HACOC T10
KaTaJoTy, OIpeeNsITh
JOIIyCTUMYIO BBICOTY
BCACBIBaHMS HACOCA,
NepECUUTHIBATH
XapaKTCPpUCTUKU
Hacoca Ipu
MIEPEMEHHON YacTOTe
BpAILICHHUSI.

HEIOJHOE COOTBETC-
TBHUE CIEAYIOUINX
YMCHHMN:
OIPENETATh PEXKUM
TEUYEHUS BA3KOU
KHUIKOCTH,
BBITIOJHSTH PACUEThI
CIIOKHBIX TpyOOoTpO-
BOJIOB, PACCUUTHI-
BaTh HACOCHYIO
YCTaHOBKY,
BBIOMpATH HACOC TI0
KaTajory,
OTIpENEIATh
JOITYCTUMYIO BBICOTY
BCachIBaHHA Hacoca,
MIePEeCYUTHIBATD
XapaKTEepPUCTUKN
Hacoca npu
MIEPEMEHHON YacToTe
BpallECHUs.
Honyckarorcs

YaCTUYHOE COOTBET-
CTBUE CIEAYIOLINX
YMEHUH: ONPENEIIATh
PEXKUM TEUEHUS
BSI3KOU JKHKOCTH,
BBIIIOJIHATh PacU€Thl
CIIOJKHBIX TpyOompo-
BOJIOB, PaCCUUTHI-
BaTh HACOCHYIO
YCTaHOBKY,
BEIOMPATH HACOC TIO
KaTaJiory, onpene-
JISATh AOMYCTUMYIO
BBICOTY BCACHIBAaHUS
Hacoca, epeCcUUThI-
BaTh XapaKTEPUCTHU-
KM Hacoca Ipu
MepEMEHHOM YacToTe
BpallleHUs. YMEHHU
OCBOEHBI, HO JOITyC-
KaloTCs HE3HAYH-
TeIbHBIE OIIHOKH,

IIOJIHOE COOTBETC-
TBHE CIIEAYIOLINX
YMCHHMN:
OTIPENEISTh PEKUM
TEUEHHUS BA3KOU
JKUJIKOCTH, BBIINOJI-
HSTH PacyeThl
CJIOXHBIX TPyOOTIpO-
BOJIOB, PACCUUTHI-
BaTh HACOCHYIO
YCTaHOBKY,
BBIOMpaTh HACOC T10
KaTaJory, onpeze-
JSITH AOMYCTHMYIO
BBICOTY BCACBHIBAHHS
Hacoca, IepeCcYUTHI-
BaTh XapaKTepPHCTH-
KU Hacoca pu
MIEPEMEHHOU
4acTOTE BPAIICHHSI.
CBo0o1HO omepu-
pyer npuobpere-




3HAYUTCIIBHBIC

HETOYHOCTH,

HbBIMU YMCHUAMU,

omuoKH, 3aTpyAHECHUS IIpU IIPUMEHSET UX B
MPOSIBIISIETCS AHAJIUTHYECKHUX CUTyalMsIX
HEJO0CTATOYHOCTh omnepanusx, MOBBIIICHHOM
YMEHUM, 110 psiiy [IEPEHOCE YMEHUM HA | CJIOKHOCTH.
ToKa3aTeJeH. HOBEIC,
HECTaHAAPTHBIE
CUTYAaLVH.
BJIaJeTh: OO6yyaromuiics He Ob6yuatomuics OO6yyaromuiics OO6yuaromuiics B
® HaBBIKAMU BJIAZICET UIIU B BJIAZICET METOAAMU YaCTUYHO BIAJEET IIOJTHOM 00BbeMe
THAPABIMYCCKUX | HEeTOCTATOUYHOM TUAPABINYECKUX METOJaMHU I'MApaBIu- | BIIaAEET METOAAMU
pacteTos ¢ CTETIEHH BJIAJIeeT pacyeToB, OKCIIEPU- | YECKHMX PACUETOB C TUIPABIINYECKUX
IPUMEHEHUEM
N METOJAMHU FUAPABIU- | MEHTAJIbHBIMU IIPUMEHEHUEM CIIPa- | PacyeTOB, DKCIIEPU-
CIIPaBOYHOMN .
P . YECKUX PacyeToB, METOANKAMU BOYHOM JIUTEPATYPhl, | MEHTAJILHBIMU
JIUTEPATYPBIL; .
® skcriepuMenTany | OKCTIEPUMEHTAIBHBIMU | MCCIIE/I0BAHAH OKCIIEPUMEHTANIBHBI- | METOIUKAMHU
HBIMU METOAMKaMU TUAPOMEXAHUUYECKHUX | MU METOAUKAMU HCCIEeI0BaHUMN
METOAMKAMU UCCIIEJOBaHUI U TEIIOBBIX UCCIIEIOBaHUI TUAPOMEXAHHU-
HCCIIeIOBaHUI THIPOMEXaHUYCCKUX U | XapaKTe-pUCTHUK THIPOMEXaHUYCCKUX | YCCKHUX M TCIIOBBIX
TUIPOMEXAHUICC | rernoppIx pabouux cpel B ¥ TEIUIOBBIX XapaKTe- | XapaKTEPUCTHUK
KHMX U TEIUIOBBIX
XapaKTEPUCTHUK HETIOJIHOM 00beMe, PHUCTUK pabounx pabounx cpen,
XapaKTEPUCTUK

pabounx cpern,
HaXOJSIIMUXCS B
COBPEMEHHOM
TEXHOJIOTHYEC-
KOM 000py/0Ba-
HHU.

pabouux cpen.

JIOTTY CKaIOT-CsI
3HAYUTEIIbHBIC
OIIIMOKH,

HpOHBHSI C€TCA
HEI0CTaTOYHOCTD
BJIAACHUSA HaBbIKaAMHU
0 psiy
noKa3aTesIeH.

cpen. HaBbiku
OCBOEHBI, HO

JTOTTY CKaroTCsl
HE3HAYUTCIBbHBIC
OIIMOKH, HETOYHOC-
TH, 3aTPpYIHEHUS IPU
aHATMTHIECKUAX
olepanusaix,
repeHoce yMEeHU Ha
HOBBIE,
HECTaHJApTHHIC
CUTYaIUH.

CBOOO/IHO MPUMEHSI-
€T IOJTyYEHHBIE
HAaBBIKU B CUTYaIlU-
SIX TIOBBIIIIEHHOM
CIIOKHOCTH.




[[Ixanpl OLIEHUBAHHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALMH U UX ONMCAHHUE:
DopMa NPOMEKYTOYHOM ATTECTALMH: 3a4eT.

[IpomexyTouHast aTrTecTanus oOydaromuxcs B ¢dopme 3auéra MPOBOIUTCS I10
pe3yJibTaTaM BBITIOJIHEHHUSI BCEX BUJIOB YYCOHOM pabOTHI, MPEIYCMOTPEHHBIX yYCOHBIM
IJJAHOM TI0 JAHHOW JUCIUIUIMHE (MOJYJII0), TPH 3TOM YUYHUTHIBAIOTCS PE3YJIbTaThl
TEKYIIEro KOHTPOJISI YCIIEBAaE€MOCTH B TeueHue ceMecTpa. OlieHKa CTENEeHU JOCTHKECHUS
OOyYarOMIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOy4YEHUS MO AUCITUIUIMHE (MOIYJIIO)
MPOBOAUTCS MPENoJAaBaTeIeM, BEAYLIIUM 3aHSATUS MO JUCHMUIUIMHE (MOJYII0) METOI0M
DKCIEPTHOW OLEeHKU. [lo wmroraM mNpoOMEKyTOUHOW aTTecTaluyd IO JUCIUILIAHE
(MOZ1yJTI0) BBICTABJISIETCS OIIEHKA «3aYTEHO» WIIH «HE 3a4TCHO.

K npomesxxcymounoti  ammecmayuu  OONYCKarwOmMcsi  MOAbKO — CHYOEHMbl,
BLINONHUBULIUE 8CE BUObL YHEOHOU pabombl, NpedyCMOmpenHble pabodell npoecpammol no
oucyuniune «Mexanuka sHcuokocmu u 2aza» (8bINOIHULU U 3AUWUMUIY T1AOOPAMOPHbBLE
pabomwl, HANUCATU CAMOCMOAMETIbHbLE U KOHMPOIbHbIE PAOOMbL, MeCmbl, GbINOJIHUIU U
3aUUMUIU KYPCOBYI0 pabomy).

Mxana
OLICHMBAHUSA

Onucanue

BrimonHeHs! Bce BUABI ya4eOHOM pabOThI, MPETyCMOTPEHHBIE
y4eOHbIM Tu1aHOM. CTYyAEHT IeMOHCTPUPYET COOTBETCTBHUE 3HAHUH,
yMEHUH, HABBIKOB IPUBEACHHBIM B TAOJIUIAX MMOKa3aTeNeH,
orepupyeT NpuoOPETEHHBIMU 3HAHUSAMH, YMEHUSMHU, HABBIKAMH,
IIPUMEHSIET UX B CUTYALUSX MOBBILIEHHOW CIIOXKHOCTH. [Ipu sTOM
MOTYT OBITh JIOMYIIIEHBI HE3HAYUTEIbHBIE OITUOKH, HETOUHOCTH,
3aTPYAHEHUS IPU AHATUTUYECKUX ONEPALIUSIX, IEPEHOCE 3HAHUMN U
YMEHU Ha HOBBIE, HECTAHJAPTHBIC CUTYallHH.

3a4TeHo

He BoimoniHeHn oauH uiv 6oJiee BUIOB yueOHOM paboThI,
IPEeIyCMOTPEHHBIX Y4eOHBIM T1aHOM. CTYJIEHT I€MOHCTPUPYET
HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB MIPUBEJICHHBIM B
Ta0JIMIIaX TTOKA3aTeIsIM, JJOIMYCKAIOTCS 3HAUUTEIBHBIC OIITHOKH,
MIPOSIBISIETCS. OTCYTCTBUE 3HAHWM, YMEHU, HABBIKOB TI0 PSTY
MOKAa3aTelIel, CTYICHT UCIIBITHIBACT 3HAYNTEIILHBIE 3aTPy THCHUS
P OTIEPUPOBAHKUY 3HAHUSMH U YMEHUSMH TIPH UX TIEPEHOCE HA
HOBBIC CUTYaIIUH.

He 3aureno

@DoHABI OIEHOYHBIX CPEACTB TMPEACTABICHBI B TPWIOKEHHH 2 K paboueit
MporpammMme.



7. YueOHO-MeTOAM4YeCcKOe U MH(POPMALIMOHHOE o0ecliedeHUe TUCHUIINHBI

a) OCHOBHAas JiUTepaTrypa:
1.Moprynog, K.II. I'napaBnuka [3aeKkTpoHHBIN pecypc] : yued. — DJIeKTpPOoH. JaH.
— Cankr-IletepOypr : Jlawp, 2014. — 288 c. — Pexum nocrymna:
https://e.lanbook.com/book/51930. — 3aru. ¢ skpana.

0) 1omoJIHUTEIbHAS JUTEepaTypa:

1. a6noBckuii, A.C. BrinonHeHne AOMalIHUX 33JaHUA U KypCOBBIX paboT MO
qucuuminHe «MexaHuKa JKUJIKOCTH U Ta3a»: yuel. mocobue: B 2 u. —Y. 2:
['uaponunamuika [DNEeKTpOHHBIN pecypce] : yued. mocoOue — DIEKTPOH. JIaH.
— Mocksa : MI'TY um. H.D. baymana, 2012. — 65 ¢. — Pexum nocryna:
https://e.lanbook.com/book/58555. — 3ar. ¢ sxpaHa.

B) IPOrpamMMHoOe oOecrneyeHre U HHTEPHeT-PeCyPChbl:

[TporpamMmMHOe obecrieueHre He TTPEyCMOTPEHO.

WHuTepHeT-pecypchl  BKIIIOYAIOT  JIOCTYIT K  OJEKTPOHHBIM  OHOIMOTEKaM
yHuBepcuteta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog), k 31exTpoHHBIM
KarajoraM  BY30BCKMX  OWMONMMOTEK W  KpynHedmmx  Oubnuorek  MOCKBBI

(http://window.edu.ru).

8. MarepuajibHO-TeXHHUUYECKOE O0ecnedeHrue TUCIMIIINHBI

[lpy w3ydYeHWH NaHHOW JUCHMIUIUHBI HCIOJB3YIOTCS CIEUATH3UPOBAHHBIC
yueOHbIe jJabopaTopun kadenapsl «IIpoieccsl u anmapatbl XUMUYECKON TEXHOJIOTUNY,
OCHAIIIEHHbIE JIA0OPAaTOPHBIMU YCTAHOBKAMM, HEOOXOAMUMBIMH JIJIi TPOBEICHUS
71a60paTOPHOTO MPAKTUKYMA.

9. MerToauvecKkue peKOMEHIANUN JIJIsl CAMOCTOSTEILHON padoThl
CTYJAE€HTOB

- OOs3arenbHOE MOCELIEHUE JIEKIMHA BeIyllero mnpenogasarensd. Jleknuu -
OCHOBHOE METOJMYECKOE PYKOBOJCTBO NPH M3YYEHUHM JUCUUIUIMHBI, HauOolee
ONTUMAJIbHBIM 00pa30M CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN
MaTepuai; B JEKUUAX TIyOOKO M MOAPOOHO, apryMEHTHPOBAHO U METO0JIOIMYECKU
CTPOrO paccMaTpUBAIOTCS TJaBHbIE MPOOJEMBbl TEMBI; B JIEKIMAX JAOTCS pa3HbIe
HOJIXOJbl K HCCIEIyeMbIM IpobiieMaM; B paOOouMX KOHCHEKTaX JIEKIHH >KelIaTeIbHO
OCTaBJIATH I10JIs, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMS MOXKHO CIEJIATh MOMETKHU U3
y4eOHO-METOIMYECKOT0 O0EeCHeueHuss JUIsl CaMOCTOSITeNIbHOM paboThl CTYJIEHTa,
JIOTIOJIHAIOIIETO MaTepHuall JIEKIMH, a TakKe IMOMETKH, MOAYEepPKUBAIOIINE O0COO0YIO
BAJKHOCTH TE€X MJIM MHBIX TEOPETHUUECKUX MOJIOKECHHM.

- IlonroroBka m akThBHas paboOTa Ha MPAKTHUYECKUX 3aHATUAX. [loaroroBka k
NPaKTUYECKUM  3aHATHSIM  BKJIIOYAeT NOPOpadOTKy  MaTepuaoB  JIEKUMH U
PEKOMEHJJOBaHHOM y4eOHOM! TUTEpaTyphI.



- IloaroroBka k nabopaTopHbiM paboTaMm. JlabopaTopHble 3aHSATHS — 3TO
aKTUBHas (opMa y4yeOHOro Impoliecca, MpU MOJATOTOBKE K KOTOPOH OOydaromemycs
HEOOXOJMMO H3YyUYUTh OCHOBHYIO JIUTEpaTypy, O3HAKOMUTHCA C JIOMOJHHUTEIbHON
JUTEPATYPOU, 03HAKOMUTHCS C TEXHUKON MTPOBENCHUS TAOOPATOPHBIX PadoT.

- BaxxHOW 4YacThiO €aMOCTOATENIBHOW pPabOTHl SABISAETCS UYTEHHE Yy4eOHOUW U
Hay4HOU nuteparypbl. OcHOBHAs (PYHKIMS y4eOHUKOB — OPUEHTUPOBATH CTY/JICHTOB B
CUCTEME 3HAHWM, YMEHUU W HaBBIKOB MO JAHHOM JUCIHIUIMHE, KOTOPbIE HEOOXOAUMBI
OyIyILIHUM CIIeIIMaIuCTaM.

10. Meroauveckue peKOMEHAAUMH JJIs1 NIPernoaaBaTesist

- FJ'Iy6OKOC OCBOCHHC TCOPCTUUCCKUX ACIICKTOB TCMAaTUKKU KypCa, O3HAKOMJICHUC U
Hepepa60TKa JIUTCPATYPHBIX HCTOYHHUKOB, COCTABJICHUC CIIMCKA JIUMTCPATYPHI,
00s13aTeIHLHOU AJIA U3YUCHHUA U HOHOHHHTGHBHOﬁ JIUTCPATYPBLI.

- PazpaboTka METOOMKH H3J0KEHUA Kypca: CTPYKTYpbl M IOCIEI0BATEIbHOCTH
W3JIOKEHNsI MaTepuaina; COCTaBIICHUE TECTOBBIX 3aJaHMM, KOHTPOJIBHBIX
BOIIPOCOB.

- PazpaboTka MeTONMKM TPOBEACHHS U  COBEPIICHCTBOBAHUE TEMATHUKH
MPAKTUYECKUX padOT; UCTIOIB30BAHKE B MPAKTUKYME PEAIbHBIX TAHHBIX.

- PazpaboTka METOOUKH CaMOCTOSITENBHOW pPabOThl CTYJEHTOB; IOCTOSHHAS
KOPPEKTUPOBKA CTPYKTYPbI, COJIEPKaHUs Kypca.

[Iporpamma cocraBieHa B cooTBercTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHJAPTOM BBICHIETO OOpa30BaHHUs MO HAMPABICHUIO MOATOTOBKU
OakamaBpoB  16.03.03 XoJjoawjbHasi, KPHUOTeHHAsi TeXHHUKA M CHCTEMbI
JKM3HeoO0ecnmeYeHus .

IIporpammy cocraBu.I:

JIOLICHT, K.T.H. / O.B.Iluporosa/

3aBenyromuii kadenpoit
yi.-kopp. PAH, npodeccop, a. T. H. /B.I'.Cucrep/



ITpunoxxenue 1.

CTpykTypa U cofep:KaHue IMCHUNINHBI «MexXaHuKa )KUJAKOCTH M ra3a» M0 HANMPABJEHUIO MOAT0TOBKHU
16.03.03 «XoJsioanJIbHASI, KPUOTEHHASI TEXHUKA U CUCTEMBbI )KU3Heo0ecneyeHnsD)

(0axkanaBp)

n/n

Pa3zpen

Cemectp

Henensn

cemMecTpa

Buabi yueOHoii padoTsl,
BKJIIOYASl CAMOCTOSITEIbHYIO
padoTy CTyIeHTOB,

U TPYI0€MKOCTh B Yacax

Buabl camocTosiTeIbHOM padoThI
CTYJAEHTOB

®opmbl
arrecTanu
U

J | I/C | Jad [CPC | KCP

K.P. | K.II. | PT'P [Pedepar| K/p

Beenenue. [Ipeamer u 3agaun
Kypca. MonekyJsapHasi CTpyKTypa 1
0COOCHHOCTH JKUJKOTO M ra3000pa3-
HOTO cocTosAHMs. [ unoresa o
CIUIOLIHOCTH cpefibl. OCHOBHbBIE
CBOMCTBA KUIKOCTH 1 ra3a:

CXKXNMACMOCTb, IINIOTHOCTDH, BA3KOCTD.

3aBHUCHMOCTD CBOMCTB JKHIKOCTH U
rasa OT JIaBJICHUS U TEMIIEPATyPHhI.
3akoH HeroToHa Ui BSI3KOro
TpeHus. Pexumel Tedenus. Yucio
Peitnonbaca. Onpenenenue yucia
Pevtnonsnca mns kanana
MIPOU3BOJIBHOTO CEYEHUS.

Cemunapckoe 3auamue
«OmnpenenenHue BSI3KOCTU U
MJIOTHOCTH KUJKOCTH U ra3a mpu
Pa3JIMYHBIX TEMIIEPATYpPAX U
naBneHusax. OnpeneneHue pexxuMoB
TEUCHHUS BI3KOM HEC:KMMAeMOM
JKUJTKOCTHY




OcHoBHbIC ypABHEHHA
COXpaHeHHs: Hepa3pbIBHOCTH,
JABUKEHUSI B HATIPSIKEHUSIX.

3aK0H COXpaHEHUSI MACChI —
ypaBHEHHE HEPA3PBIBHOCTU
(crmomrHOCTH) B U PepeHnanbHoR
dbopme. HanpskeHHOE COCTOsSIHME
KUJKOCTHU: CUJIBI, IEHCTBYIOIINE B
KHUJIKOCTH, CBOHCTBA €MHUIHBIX
MOBEPXHOCTHBIX CHJI. 3aKOH
COXpaHEHHS KOJIMIECTBA JIBIKCHHS —
YpaBHEHUS JBUKCHUS B
HanpspkeHusx (ypaBHenus Kommn).
3aKOH COXpaHEeHHsI MOMEHTA
KOJIMYECTBA JIBIXKEHUS — CHMMETPUS
TeH30pa HanpsbkeHu. OO00IIEHHBIIH
3akOH HeroroHa. YpaBHeHUs
JBUKCHHSI HECKUMACMBIX JKUKOCTH
u ra3a (ypaBHenust HaBoe-CToKkca).

3aKOH COXpaHEHHUs SHEPTUH —
ypaBHEHUE PHEPTUU U IEPEHOCA
Teria. YpaBHeHus PeliHonbaca st
pPa3BUTOrO TYPOYJIEHTHOTO IBUKEHUS
HEC)KMMAaeMOH KHUAKOCTH. MoJiens
WJCAIbHOW )KUJIKOCTH. Y DaBHEHUS
JIBYDKCHUS UICaTBLHON KHUIKOCTH B
muddepeHnmanbHoN Gpopme
(ypaBHeHwUs Diinepa).

Cemunapckoe 3ansamue
«OmnpeneneHue peKuMOB TEUEHUS
KHUJIKOCTH M ra3a B TPYOHOM M MEX-




TPYOHOM MPOCTPAHCTBAX KOXKYXO-
TPYOHBIX TETIIOOOMEHHHUKOB)

I'mapocraTuka. AGCOJIOTHBINH 1
OTHOCHTEJbLHBIN MOKOI. 3aK0OH
ITackans.

I'unpocratuka. uddepennnansaoe

YpaBHEHUE TTOKOSIIIEHCS )KUTKOCTH.
AOCOIIOTHBIN OKOMH. 3aKOH
pacnpe/eneHus JaBICHUS B
HEC)KUMAEeMOH KUIKOCTH (3aKOH
[Tackans). Cuna gaBiaeHuUs )KUAKOCTH
HAa TJIOCKUE ¥ KPUBOJIMHEHHBIE
noBepxHOCTH. OTHOCUTEIBHBIH
MMOKOW JKMJIKOCTH BO BPAILIAFOLIEMCS
cocye.

Kunemaruka. Ilose ckopocreii,
JIMHUA ¥ TPYOKa TOKA, ypaBHEHH e
NOCTOSTHCTBA pacxo/a.
Kunematuka xwunkoctu. /[Ba metona

ONMCAHUS ABW)KEHUS KUJKOCTH.
[Tone ckopocteil. Kunemarnueckue
XapaKTEpUCTHUKY TOJIS: JINHUSA TOKa,
TpyOKa ToKa, TpaeKTopHus,
3JIEMEHTapHas CTpyiKa. Y paBHEHUE
HEPA3PbIBHOCTH B UHTETPAJILHON
¢dopme (YpaBHEHHE ITOCTOSTHCTBA
pacxona).

Cemunapckoe 3ansamue
«I'mapocraTuka»




Ypasuenue bepny/um aous
H/1eAJIbHOM U peaibHOM KUIKOCTH.
OnHoMepHOE JBUKEHUE HECKUMAL-

MOM )KMJIKOCTH. Y paBHEHHE
bepHyau [u1st TMHUY TOKA U IOTOKA
AAcaTbHON U BA3KOM HEC)KMMAaeMOH
KUAKOCTU. MeTobl U3MEpEHUS
JUHAMHYECKOT0 U MOJHOTO HAllOPOB.
Koaddumment Kopuonuca.
I'mppaBnuyeckue NoTepu Mo JUIMHE
TpyOompoBoa. 3akoH [lyazeits u

dbopmyna Jlapcewu.

10.

3aKOHBI COIIPOTUBIICHUS B IIIaIKUX U
niepoxoBaThix TpyOax. Kpusbie
Huxypanze. [lotepu B MECTHBIX
comnpoTtuBieHusx. [lpumenenne
ypaBHeHus1 bepHyium uis pacuera
IPOCTHIX U CIOXKHBIX TPyOOIPOBO-
noB. [Ipubops! 1y1st onipeeneHust
pacxoja: Tpy6a Bentypu,

pacxoioMepHble AuadparMbl 1

CoI111a.

11.

Cemunapckoe sauamue
«Onpenenenue NoTepb HAIlOpa B
Tpybonposoje. [Ipsmas 3agaua
bepnymm»




12.

Hcreyenne U3 oTBEpCTHI U
Hacaakos. ['uapaBiauyeckuii yaap.
I/ICTG‘-IGHI/IC KUIKOCTH U3 OTBCpCTI/IH

B TOHKOH CTEHKE IMpU MOCTOAHHOM
Hanope. Koaddummentsr cxxatus
CTpYH, CKOPOCTH, pacxoja.
Hcredenne KUIKOCTH U3 HACAIKOB
IIPU MIOCTOSIHHOM Harope. THurib
HaCaJJKOB 1 UX IIPUMCHCHHUC.

13.

HcTeueHne npu nepeMeHHOM
Harope. SIBjeHne THAPaBINICCKOTO
yaapa B TpybonpoBoe. Dopmymna
KyxoBckoro. Merobt 60pb0BI ¢
THIIPOYIAPOM.

14.

Cemunapckoe sanamue «O0patHas
3amaya beprymmm»

15.

IonsiTe rUAPaBIANYECKON
MAaIlIUHBI.
[Tpuniun oopatumoctu. OCHOBHBIE

napameTpbl, XapaKTepU3yoIue
paboTy Hacoca: Harop, mojayva,
MOILHOCTbG, KIijl. IToHATHE HacOoCHOM
ycTaHoBKH. OnpeziesnieHre Haropa 1no
rapaMeTpaM HaCOCHOM YCTAaHOBKH U
0 MOKa3aHUsAM MPHUOOPOB.

10

16.

Kaaccndukanus rugpaBiandecKux
MALIMH [0 YJHEPreTHYecKoMy
NPUHIHITY.

Knaccudukanus ruapaBimdeckix
MAIIHH 10 SHEPreTUYECKOI0

IPUHLHUITY (110 YPaBHEHUIO

11




bepnynnu). KoHCTpyKTUBHBIE CXEMBI
[EHTPOOEIKHOTO HACOCA, YCTPOUCTBO
U IpUHIHUI paboTsl. [IpenmymiecTBa
Y HEJOCTATKH IIEHTPOOESKHOTO
Hacoca.

17.

Cemunapckoe 3anamue «Pacyet
CJIO)HOTO TPYOOIPOBOIa»
Brinava 3aganust Ha KypcOBYIO
padoty

11

18.

OcHOBHbIE KOHCTPYKTHBHbIE
THUIBI JIONACTHBIX HACOCOB.
JIBuKkeHue KUAKOCTU B paboueM

KoJiece. TpeyroJIbHUKH CKOPOCTEH.
OCHOBHOE ypaBHEHHE JIONACTHBIX
MaluH (ypaBHeHHE Ditepa).
Craruueckas 1 IMHAMUYECKas
COCTAaBJISIIOLME HAIIOPA.
JlelicTBUTENBHBIN HAIIOP HACOCA.

12

19.

Bumsinme yriia ycTaHOBKH
JionacTel Ha pa3jIMYHbIe
napamMeTpsbl.

BumstHue yriia HakJIOHa JOMAaToOK Ha

BBIXO/I€ Ha BEJIMYMHY CO37]aBa€MOT0
Hanopa. CTeneHb peakTUBHOCTH
Koneca. TeopeTnueckue U
JICHCTBUTEIIbHBIE XapaKTEPUCTUKHU
IIEHTPOOEKHBIX HACOCOB. THITBI
pabouux konec. [Togodue
LEHTPOOEKHBIX HACOCOB. 3aKOHBI
HPOTIOPIIMOHATBHOCTH.

YHuBepcanbHas XapaKTepUCTUKA.

13




20.

Cemunapckoe 3anamue «creuenue
JKUJIKOCTH U3 OTBEPCTUHN U HACATKOB
MIPU MOCTOSIHHOM YPOBHE»

13

21.

PaGora Hacoca Ha ceTb.
Pa6ouas Touka. CoBmecTHast paboTa

nByx HacocoB. I[Togpeska pabouero
KoJieca. Beibop Hacoca 1o karasuory.
OceBoe ycunue. [Ipuuunel, pacuet
0CEBOTO YCHJIUSI U METOMBI €T0
ycTpaneHus. PerynupoBanue paboTsl
Hacoca.

14

22.

I[BI/DKeHHe KHJIKOCTH 3a KOJIECOM.
HaznadeHue u THUIIBI OTBOISAIINX

YCTPOMCTB. SIBIICHHE KaBUTALlUU B
Hacocax. OnpeeneHre MaKCuMalb-
HOM U I0IIyCTUMOM BBICOT
BCcachIBaHusl. ['napaBinueckuii
pacyeT OJHOCTYIIEHYaTOro
HEHTPOOEIKHOTO HAcoca.

15

23.

Cemunapckoe 3anamue «Vcredenne
JKUJKOCTU U3 OTBEPCTUI U HACAJKOB
[IpU IEPEMEHHOM YPOBHE

15

24.

OcHOBHBIE KOHCTPYKTHBHbIE
THUIBI IOPIIHEBBIX HACOCOB.
KoHcTpykTHBHasA cxema, yCTpOMCTBO

Y MPUHIIMAI pabOTHI Hacoca ¢
KPUBOIIUITHO-IATYHHBIM
MEXaHHU3MOM. 3aKOHBI U TpapuKu
nonad. CTerneHb HEPAaBHOMEPHOCTH H
Mepbl 00pbOBI ¢ Hell. Pabounii
nporiecc.

16

25.

XapakTepucTHKA IIOPIIHEBOI0
Hacoca.

17




WNunukaTopHas quarpaMma,
omnpeneneHue padboveit TOUKHU.
PerynupoBaHue nopiHeBoro
Hacoca. Knamaasl: OCHOBHBIC THIIBI,
UX Ha3HAYEHUE U MPUHIIMI PabOTHI.

26.

Cemunapckoe 3ausmue
«Omnpenenenue Hamopa 1o
napaMeTpaM HaCOCHOW YCTaHOBKHU U
0 TIOKa3aHUSIM PUOOPOBY»

17

27.

OcHOBHBbIE KOHCTPYKTHBHbBIE
THIIBI POTOPHBIX HACOCOB.
[TpunIIMIT 1 0COOEHHOCTH PAOOTHI

POTOPHBIX HACOCOB. XapaKTEPHUCTH-
ku. CTerneHb HepaBHOMEPHOCTH
nojaun. KoHCTpyKImu 1 0coOeH-
HOCTH pabOThI HIECTEPEHYATHIX
HACOCOB, OIPE/ICIICHUE UX MTOJIa4H U
OCHOBHBIX T€OMETPHUECKUX
pa3mepoB. KoHCcTpykuu u
0c00eHHOCTH paboThl pOTOPHO-
IUTaCTHHYATHIX HacocoB. Onpenere-
HHE MTOJIaYX U OCHOBHBIX
TreOMETPUYECKUX Pa3MEPOB.
KoHcTpykimu u 0coOeHHOCTH
paboThl BHHTOBBIX HacocoB. [Togaua
U OnpeJieNIeHHe OCHOBHBIX

TCOMCTPHUICCKUX Pa3MECPOB.

18

dopMma aTTrecTanumn

19-21

Bcero yacoB nmo AucHUIINHE

36

36

108




[Tpunoxenue 2
K pabodeii mporpamMme

MMHVCTEPCTBO OBPA3OBAHMS M HAYKH POCCUMICKOM OEJIEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIPKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHUE BBICIIEI'O OBPA30OBAHVA

«MOCKOBCKHUM NOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpaenenue noocomosku: 16.03.03 XononuiabHasi, KpUOT€HHAsl TEXHUKA U CUCTEMBbI
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Buo npogheccuonanvnoui oesmenvnocmu: (B coorsercteuun ¢ @I'OC BO)
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Tab6muma 1
ITIOKA3ATEJIb YPOBHS COOPMUNPOBAHHOCTHU KOMHETEHHI/II;I

MEXAHUKA )KUJIKOCTHU U I'A3A

DOI'OC BO 16.03.03 «X010AMIbHUKH, KPUOTEHHAS] TEXHUKA U CUCTEMBbI sKU3Heo0ecTedeHns»

B nporiiecce ocBoeHUs JaHHOUM THUCIUIUTHHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
o0menpodeccHoOHATIbHbIE KOMIIETCHIIMN:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB Texnosoruas (@opma Crenenu ypoBHeii 0CBOCHHMS KOMIIETeHIM I

MNH- DOOPMYJIINPOB- (popmupoBaH |OLIEHOYHOTO

JIEKC |[KA U cpeacrBa**

KOMIIETEHIUH

OIIK-3 | Baagenue 3HATh: JIEKIIHH, C/P, Ba3oBblii ypoBeHb
T'omognocme ® OCHOBHBIC 3aKOHBI ¥ TIOHATHS CEMHHapHI U K/P - BIaJICET HaBBIKAMHU I'HJIPABINYCCKUX
nposoOUNb pactem, TUAPOAUHAMUKY U TUAPO- npaktuyeckue | KP, pacyeToB C IPUMEHEHHUEM CIIPABOYHOMN
OYenKy CTaTHKH; 3QHATHSA, T JIUTEPATYPHI H OCHOBHBIMH METOTHKAMH
PyHKHUOHAIbH oL ® (huznyecKkue CBOMCTBA nabopaTopHble | 3ader UCCIJIEIOBAaHUM T'UAPOMEXaHUYECKUX U
zzgoﬂ:znﬁ?oczj?bu KUJKOCTEH U razos; § 3aHATHUSA, TEIUIOBBIX XapaKTEePUCTHK pabodux cpef,
waubonee ® PE)KUMBI TEUEHUS BS3KOU CaMOCTOSTEb- HaXOJSIIUXCS B COBPEMEHHOM
pacnpocmpanenvie KUJKOCTU; Has pabora, TEXHOJIOTUYECKOM 000pyI0OBaHUU.
Oemanu u y3uol mawun, | ® 38KOHBI CONPOTHBIICHHS TIPH KypcoBas IToBbIICHHBIN YPOBEHB
MeXanuzMos, JBUKEHUH KUAKOCTEN B pabota - CII0COOEH MPOBOAMUTH TUPABINYECKHIE
npubopos. TpyOonpoBoJax; pacueTsl 000pyJ0BaHUS TOBBIILIEHHON

® OCHOBEI I'a30BOM TMHAMUKH;

¢ kiaccuUKalnio, yCTPOUCTBO,
NPUHIUT paOOThl U OCHOBBI
pacyeTa rupaBIMUYE€CKUX MalllUH

CJIOXKHOCTH.




yMeTh:

® OIIPENEIIATh PEKUM TCUECHUS
BSI3KOM JKMJKOCTH,

® BBITIOJIHATh PACYETHI CIIOKHBIX
TPyOOIPOBOIOB;

® PaCCUUTHIBATH HACOCHYIO
YCTaHOBKY;

® BEIOMpATH HACOC TI0 KaTajory;

® OIIpeIeIIATh JOMYCTUMYIO BBICOTY
BCACBIBAHMSI HACOCA;

® [IepECUYUTHIBATh XaPAKTEPUCTUKHI
Hacoca Mpy MepeEMEHHON 4acToTe
BpalieHus

BJIA/IeTh:

® HaBBbIKAMU THIPABIUYECKUX
pacyeToB C MPUMEHEHUEM
CIIPaBOYHOM JIMTEPATYPBHIL;

® SKCIEPUMEHTAIBHBIMU
METOJMKAaMHU UCCIIEIOBAaHUN
TUAPOMEXAHUYECKUX U TETUIOBBIX
XapaKTePUCTHK pabouuX cpe,
HaXOJAIINXCS B COBPEMEHHOM
TEXHOJIOTHYECKOM
000pyTI0BaHUHU.

**_ CokparieHus: popM OIIEHOYHBIX CPEICTB CM. B TpriioxkeHuu 2 k PIT.



Tabmuma2

Ilepeuens oyenounvlx cpedcme no oucyuniune «Mexanuka scuokocmu u 2azay»

HanmenoBanue IIpencraBnenne

Ne OLIEHOYHOTO Kpatkas xapakTtepucTuka O€HOYHOTO OLICHOYHOTO CPE/ICTBA B

OoC Cpe/icTBa CpEACTBA dOC
CpencTBo NpoBEpKH YMEHUM MPUMEHSTh

CaMmocTosTenpHas
MOJTyYE€HHBIE TEOPETUUECKUE 3HAHUS TSI o
1 pabora [Ipumepsl 3ananuii
(C/P) pelIeHust MpakTUYECKHUX 3a/1ay 1o pazzienam

IUCHUIUINHEL.

KonrtponsHas pabora
(K/P)

CpencTBo IpoBEpKU YMEHUN IPUMEHATH
MOJTy4YEHHBIE TEOPETUUECKHE 3HAHUS JUIS
peIlIeHNs IPAKTUUECKUX 3a4a4 10
JTUCITUIIMHE B 1IEJIOM.

[Tpumepsl 3aganuii

Kypcosas pabora

CpencTBo IpoBEpKU YMEHUN IPUMEHATH
[OJIyYEHHBIE 3HAHUA I pELICHUS 3a1a4

[Tpumep 3amanuii s

2 (KP) WM 3aJJaHUH 110 3apaHee ONpeeIICHHON BBIIIOJIHEHUS KyPCOBOU
METOJUKE IO MOAYJIIO WM AUCLUIIIIMHE B paboThI
LEJIOM.
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
Tect MO3BOJISAIOILAS aBTOMAaTU3UPOBATh .
3 9 @DOoHJ TECTOBBIX 3aJaHUM
(T) IIPOLIEIyPY U3MEPEHHsI YPOBHS 3HAHUU U

YMEHUH 00y4aromerocs.




KYPCOBASA PABOTA
PACYET HEHTPOBEXHOI'O HACOCA

[HenTpoOexHbIil HAcOC MojaaeT Boay c Temmeparypoil #’C U IUIOTHOCTBIO p U3
anmapara | B anmapar 2. [laBnmenme B ammapare 1| — P, B anmapare 2 — P
['eomeTpuyeckas BbICOTA MOIbEMA KUAKOCTH — /.. JIJIMHA BcachIBarOLIEro TpyoonpoBoia
— [1, nar"erarenbHoro - /,. lllepoxoBarocTs Bcex TpyOOonpoBoaoB npuHATh 4 = 0,5 mm.
MecTHBIMM ~ CONPOTUBIICHUSIMHA  BCAaChIBAIOIIETO  TPYOOIMpoBOaa SIBJISIFOTCSL:
BCachIBaoIas KopoOka ¢ OOpaTHBIM KJIAaHOM C
& = 4,5; nBa mnaBubix mosopora Ha 90° ¢ d/R = 1. MeCTHBIMH CONPOTHBIIEHUSIMU
HarHETATEILHOrO0 TPyOONpOBOAa SBJIAIOTCA: [Ba IUIABHBIX MMoBopoTa Ha 90° ¢
d/R = 1,2; BHe3anHoe pacmupenue c f/f> = 0. [loTepsmMu B mepexoaHbIX KOHHYECKUX
naTpyOKax Ha BCACHIBAIOIIEM M HATHETATEIIbHOM TPyOONpOBOAaX MpeHeOpeyb.

Onpeneaurs:

HEO0OXOIMMBIN HAMOP HACOCA;

. BBIOpaThb TUI Hacoca IO KaTajJory WU ONpeAeNUTh JAUAMETp pabouero Koseca,

oOecIeynBaroIIuii MoyyeHue TpedyemMoro Harnopa;

MOCTPOUTH XapaKTEPUCTUKY BHIOPAHHOT'O HACOCA;

4. mepecuuTaTh XapaKTEPUCTUKY HACOCA HA YaCTOTYy BpallleHUs], cocTaBisomryto 80,
90 u 110% ot pacuyeTHOU N= n/n, U TOCTPOUTH MOTYUECHHBIE XaPAKTEPUCTUKH;

5. OCHOBHBIE TEOMETPUUYECKHE Pa3Mephl KOJIeca U CIUPAILHON KaMephbl BRIOPAHHOTO
Hacoca;

6. JIOIYCTUMYIO BBICOTY BCACBIBAHUS /i,c;;

7. MOIIHOCTb JIEKTPOJBUTATEIIS U TUI 3JICKTPOJIBUTATEIISI IO KaTaJIory.

N —

W

BapuaHT 3a/1aHus npuBeieH B Ta0JINLIE

Bapu- | laBnenue B | [laBnenue B | ['eometpu- Jnuna Jnunaa Temme- | Iloga-
aHT | anmapate 1, | anmapare 2, | 4eckas BHICOTA | BCACHIBAIOIIETO | HATHETAaTe | paTypa | 4a,
P., MIla Ps;, MIla BCAChIBaHMS, TpyOOIpOBO/Ia, | JILHOTO BOJIBI, 0O, m'/c
h., M L, M TpyOompo- | #C
BOJA, [, M
1 0,10 0,135 10 10 12 10 |0,0025
2 0,11 0,116 11 9 13 20 10,0040
3 0,22 0,150 24 15 30 40 10,0450
4 0,13 0,165 12 15 30 30 10,0208
5 0,14 0,205 13 18 20 50 10,0700
6 0,20 0,150 40 20 20 20 10,2000
7 0,22 0,185 55 22 45 10 |0,0500
8 0,15 0,225 35 17 16 30 10,1000




TecTnbr Nel.

1. Kak Ha3bIBaIOTCS pas/ieibl, Ha KOTOPHIC ICITUTCS THApPaBIUKa?
a) TUAPOCTATUKA U THAPOMEXaHUKA;
0) rugpoMexaHuKa M THIPOIMHAMUKA,;
B) TUAPOCTATHKA U THAPOINHAMHKA,
I') TUJPOJIOTHS U THAPOMEXaHHKA.

2. Pazgen ruapaBivku, B KOTOPOM pacCMaTPUBAIOTCS 3aKOHBI paBHOBECHS KHJIKOCTH,
Ha3bIBAETCS

a) TUAPOCTATHKA;

0) TUIPOIMHAMUKA;

B) TMIPOMEXAHUKA;

I') TUAPABINYECKASI TEOPUS] pABHOBECHSI.

3. Uto Takoe XUIKOCThL?
a) pu3nyeckoe BEUIeCTBO, CIIOCOOHOE 3aMOIHATh MyCTOTHI;
0) pusmyeckoe BEIeCTBO, CIIOCOOHOE U3MEHSTH (POPMY IO IEHCTBUEM CHUJT;
B) (pm3nuecKkoe BEMIECTBO, CIIOCOOHOE U3MEHSATh CBOM 00BhEM;
r) pu3ndgeckoe BEmecTBO, CIIOCOOHOE TEYb.

4. PeabHOM JKUIKOCTHIO HA3bIBAETCS JKUIKOCTH
a) HE CYIIECTBYIOIIAs B IPUPOJIE;
0) HaxoAIIAsACA MPU PEATIbHBIX YCIOBUSIX;
B) B KOTOPOW MPHUCYTCTBYET BHyTPEHHEE TPEHHUE;
r) criocoOHas ObICTPO UCTIAPSITHCS.

5. UneanpHOM KUIIKOCTBIO HA3LIBAETCS
a) )XKHJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPCHUE;
0) )KUJIKOCTh, TTOJAXOAAIIAS JUIS IPUMEHCHHS;
B) KHJKOCTbh, CIIOCOOHAS CKMMAThCS,
I') )KUJIKOCTh, CYIIIECTBYIOIIAs TOJIbKO B OMPEAEICHHBIX YCIOBHUSX.

6. BsI3KOCTB JKHIKOCTH 3TO?
a) CHOCOOHOCTb COMPOTUBISATHCS CKOJIBXEHUIO WU CABUTY CJIOEB JKUJIKOCTH;
0) crmocoOHOCTh IPEOI0JIEBATh BHYTPEHHEE TPEHHUE JKUJIKOCTH;
B) CITIOCOOHOCTH MPEOA0JEBATh CHTY TPEHUS KUIKOCTH MEXKTYy TBEPIBIMHU
CTEHKaMHU;
I') CIOCOOHOCTH TMepeTeKaThb M0 MOBEPXHOCTH 32 MUHUMAJIbLHOE BpeMsl.

7. BA3KOCTB )KHUJIKOCTH HE XapAKTEPU3YETCs
a) KHHEMaTUYECKUM KOD(DPUITUEHTOM BSI3KOCTH;
0) TuHAMUYECKUM KOA(PPUITUEHTOM BS3KOCTH;



B) IpajlycamMu DHIJIEpa;
I') CTAaTUYECKUM KO3(PPUIIUEHTOM BA3KOCTH.

8. Kunematuueckuii koauireHT Ba3kocT 0003HAYaEeTCS TPEUECKON OyKBOI
a)v;
0) 1;

B) M;
)T

9. lunamMuyeckuit KO3 PHUIIMEHT BI3KOCTH 0003HAYaETCsI rpeuecKoil OyKBOM
a)v;
0) w

B) 1;
r)T.

10. BA3KOCTh XMAKOCTH TIPH YBEIMYCHUN TEMITEPATYPBI
a) YBEIIMYMBACTCS,
0) yMEHBIIIaeTCs;
B) OCTAE€TCA HEU3MEHHOM;
I') CHayaja yMEHbBIIAETCs, a 3aTEM CTAaHOBUTCS MMOCTOSIHHOM.

11. Maccy XKHIKOCTH 3aKIIOYEHHYIO B €JUHULE 00bEMa Ha3bIBAKOT
a) BECOM;
0) yJeIbHBIM BECOM;
B) YJI€TIbHOM MIIOTHOCTHIO;
I') IJIOTHOCTBIO.

12. Ilpu yBenM4YeHUHU TEMIIEPATYPhI INIOTHOCTD KUJIKOCTH
a) YMEHBIIIAeTCS,
0) yBeIMUMBaCTCS;
') CHayaja yBeJIMYMBACTCS, @ 3aTEM YMEHBIIIACTCS;
B) HE U3MEHSIETCSI.

13. C:xuMaeMOoCTh 3TO CBOMCTBO KUAKOCTH
a) U3MEHSATH CBOIO (hOpMY MO IEUCTBUEM JIABIICHHUS;
0) U3MEHATH CBOM 00BEM IO/ ICHCTBUEM JIaBICHMUS;
B) COMPOTUBIISATHCS BO3JICUCTBUIO JIaBJICHUS, HE U3MEHSSI CBOIO (popMy;
') U3MEHSAThH CBOM 00beM O€3 BO3JICHCTBUS JaBICHUS.

TecTnl Ne2.

1. Ha xakue BuJbI pa3ieisitoT IEMCTBYIONINE HA KUJKOCTh BHEIITHUE CUIIBI?
a) CHJIbI MHEPILIMH U TTIOBEPXHOCTHU HATSHKEHUS;
0) BHyTPECHHHUE U TTOBEPXHOCTHBIE;



B) MaCCOBBIC U ITOBCPXHOCTHELIC,
F) CHJIBI TAXKECTU U JAaBJICHUA.

2. B kakux euHUIIaX U3MepseTcs aBjieHue B cucteme usmeperus: CI?

a) B acKaJisix;
0) B KOYJISIX;
B) B Oapax;

') B CTOKCax.

3. Ecimn JaBJICHUEC OTCUHUTHIBAIOT OT a0COJIFOTHOTO HYJIs1, TO €0 HAa3bIBAKOT!

a) 1aBJICHUEM BaKyyMa;
0) atMoc(hepHBbIM;

B) NU30BITOYHBIM;

) a0COTIOTHBIM.

4. Ecnu JaBJICHUC HHUXKC aTMOC(I)GpHOFO, TO €TI0 HA3bIBAIOT.

a) aOCOJIIOTHBIM;

0) HEIOCTaTOYHBIM;
B) U30BITOYHBIM;

I') IaBJICHUE BaKyyMa.

5. Kakoe naBiieHre OOBIYHO MOKa3bIBAET MAHOMETP?

a) aOCOIOTHOE;

0) U30BITOYHOE;

B) atMoc(epHoe;

I') IaBJICHUE BaKyyMa.

6. Uemy paBHO aTMoc(epHOE 1aBlieHHE TPU HOPMATBHBIX YCIOBUSIX ?

a) 100 MIla;
6) 100 xIIa;
B) 10 I'Tla;
r) 1000 ITa.

7. JaBnenue onpenensercs

a) OTHOILIIEHUEM CHWJIbI, IEHCTBYIOIIEH HA XKUJKOCTh K TJIOIIAA BO3ACHCTBUS;

0) MpoU3BEJICHUEM CUJIbI, JCHCTBYIONICH Ha )KUAKOCTh Ha IUIONIaJAb BO3/ICUCTBUS,
B) OTHOIIICHUEM ILJIOIIAAX BO3JEUCTBUS K 3HAUEHUIO CUJIBI, IEHCTBYIOIIEH Ha
AKUJIKOCTb;

') OTHOIIIEHHWEM PAa3HOCTH JICHCTBYIOIMIMX YCUIUHN K IUIONIAAN BO3ICUCTBUSI.

8. FH,ZIpOCTaTI/I‘IGCKOG AaBJICHUC - 9TO JABJICHUC IIPUCYTCTBYIOLICC

a) B JIBMKYIIEHCS )KUIKOCTH;
0) B OKOSIIEHCS KUJIKOCTH;



B) B JKUJIKOCTH, HAXOJIAIIEHUCS 101 U30BITOYHBIM JaBJICHUEM;
T') B )KHJIKOCTH, TTIOMEIIEHHON B pe3epByap.

9. Kakue 4yacTHIIBI )KUIKOCTH UCIIBITHIBAIOT HAUOOJIbINIEE HATPSHKEHUE CIKATHUS OT
JEUCTBYSI TUAPOCTATUYECKOTO TaBIICHUS ?

a) HaxOoJISIIMUECcs Ha JTHE pe3epByapa;

0) HaxoAIMeCs Ha CBOOOTHOM MOBEPXHOCTH;

B) HaXOJs1IMeCs: y OOKOBBIX CTEHOK pe3epByapa;

10. OcHOBHOE ypaBHEHHE TUIPOCTATUKH MO3BOJISIET
a) OTMpeJeNATh JaBJICHUE, ICUCTBYIOIIEe Ha CBOOOAHYIO MOBEPXHOCTD;
0) ornpeenaTh JaBJICHUE HA JIHE pe3epByapa;
B) ONIPEACIISITH AaBJICHUE B JIIOOOW TOYKE paccMaTpUBaeMOro o0heMa;
T') OIpEeATh JaBJICHHUE, ISHCTBYIOIIEE HA TTOTPYKEHHOE B KHUIKOCTH TEJIO.

11. "/laBrieHue, NpUIOKEHHOE K BHEITHEH MTOBEPXHOCTH KUIKOCTH, TIEPEIaeTCs BCEM
TOYKaM 3TOM KUJKOCTH 10 BCEM HaIIpaBJICHHUSIM OJIMHAKOBO"

a) 370 - 3aKk0oH Hpl0TOHA;

0) aTo - 3akoH [lackans;

B) 9TO - 3akoH Hukypanze;

T) 3TO - 3aK0H JKyKOBCKOTO.

TecTnbr Ne3.

1. [1nomanb MOMEepeyHOro CeUeHUs MOTOKa, NEPIEHIUKYJIIIpHAs HAPABICHUIO
NIBMOKEHUS Ha3bIBAETCS

a) OTKPBITHIM CEUCHHEM;

0) )KUBBIM CCUCHHUEM;

B) TIOJTHBIM CECUCHHUEM;

I') IJIOIIA/Ib Pacxo/a.

2. Yactp nepuMeTpa )KMBOT0 CEUEHHSI, OTPAaHUYEHHAsl TBEPAbIMH CTEHKAMHU Ha3bIBACTCS
a) MOKpBII EpUMETD;
0) mepuMeTp KOHTAKTA;
B) CMOYEHHBIN IEPUMET;
I') TUAPABIUYECKHUIN IEPUMETP.

3. O0BeM KUAKOCTH, MMPOTEKAIONINI 32 SIUHUILY BPEMEHH Yepe3 KUBOE CEUCHHE
Ha3bIBACTCS

a) pacxoJI MOTOKa;

0) 00BEMHBIN TTOTOK;

B) CKOPOCTbH ITOTOKa;

I') CKOPOCTh pacxoja.



4. OTHOIIIEHHUE )KUBOT'O CEUCHHSI K CMOUYEHHOMY TIEPUMETPY Ha3bIBACTCS
a) TUJIpaBiInyecKasi CKOPOCTb MOTOKA;
0) TUIPOIMHAMUYECKHUI PacXo]] TOTOKA;
B) pacxo/i MOTOKa,
I') TUIPABINYECKUI paInyC MOTOKA.

5. Eciv ipu ABMXKEHUH )KUAKOCTH B JAHHOW TOUYKE pyciia JABJICHUE U CKOPOCTh HE
U3MEHSIOTCS, TO TAKOE JIBUKEHUE HA3bIBAETCS

a) YyCTaHOBUBILUMCS,

0) HEYCTaHOBUBILUMCS;

B) TypOYJIEHTHBIM YCTaHOBUBILIUMCSI;

T') JaMUHAPHBIM HEYCTAHOBUBILUMCS.

6. /IBrxeHue, Npyu KOTOPOM CKOPOCTh U JABJIEHUE U3MEHSIOTCS HE TOJIBKO OT KOOPAUHAT
IIPOCTPAHCTBA, HO U OT BPEMEHU HA3bIBAETCS

a) JJaMUHAPHBIM;

0) cTalMOHAPHBIM;

B) HEYCTAHOBHBIIIMMCS;

) TypOyJI€HTHBIM.

7. Pacxon nmoToka 0003HaYaeTCs JaTUHCKON OYKBOM
a) O;
0) V;
B) P;
r) H.

8. TpyOuarast moBepXHOCTh, 0Opa3yemasi JIMHUSIMHU TOKa ¢ 0ECKOHEYHO MaJIbIM
MOTIEPEYHBIM CEUCHUEM, HA3bIBACTCS

a) TpyOKa ToKa,

0) TpyOKa MmoToKa;

B) JIMHUS TOKA;

T) 3JIEMEHTapHasl CTpyiKa.

9. DnemeHTapHas CTpyHKa - 3T0
a) TpyOKa MOTOKa, OKPY>KEHHAas TUHUSMHU TOKA;
0) 4acTh MOTOKA, 3aKJIF0OUEHHAs! BHYTPH TPYOKH TOKa;
B) 00bEM MOTOKA, ABWKYILIUICS B0 JTUHUU TOKA;
I') Hepa3pbIBHBIN MIOTOK C IPOU3BOJILHON TPAEKTOPHUEH.

10. TeueHue >XKUAKOCTH CO CBOOOTHOM MOBEPXHOCTHIO HA3bIBACTCS
a) yCTaHOBUBILIEECS;
0) HamopHoOE;
B) OE3HANIOPHOE;
T') CBOOOJIHOE.



11. Teuenue xuakocT 6€3 cBOOOHON MOBEPXHOCTH B TPYOONPOBOAAX C MOBBIILIEHHBIM
WUTA TIOHDKEHHBIM JTAaBJICHUEM HA3bIBAETCS

a) 6e3HaINopHOE;

0) HamopHoe;

B) HEYCTaHOBUBILIEECS;

') HECBOOOTHOE (3aKPHITOE).

12. YpaBHeHHE HEPA3ZPHIBHOCTU TEUYEHUN UMEET BUJT
a) $1V2= S;V; = const;
0) siv; = S202 = const;
B) S1S2 = L1V2 = COnst;
r) s; /vy =82/ v, =const.

TecTbl Ned.

1. Unen ypaBuenus bepHymim, o603HauaeMblii OyKBOM z, Ha3bIBaETCS
a) TeOMETPHUUYECKOMN BBICOTOM;
0) Mbe30METPUUYECKOM BBICOTOM;
B) CKOPOCTHOM BBICOTOM;
') HOTEPSIHHOM BBICOTOM.

o p
2. Unen ypaBHenus bepnyiun, 0603Ha4aeMbIii BRIpaXKEHUEM EHCBH@aETCSI

a) CKOPOCTHOM BBICOTOM;
0) reOMETPUYECKOM BBICOTOM;
B) Ib€30METPUYECKOI BBICOTOM;

T') IOTEPSIHHOM BBICOTOM.
2

v v
3. Unen ypaBHenus bepnyiuin, 0003Ha4aeMbIi BBIPAKEHUEM o -5 HasbIBaeTes
g

a) MbE30METPUUECKOMN BBICOTOM;
0) CKOpPOCTHOM BBICOTOM;

B) TEOMETPUYECKON BBHICOTOM;

I') TAKOI'O YJeHa HEe CYIIECTBYET.

4. YpaBHeHue bepHyIuu 1u1sl ABYX pa3IMuHbIX CEYEHUN MTOTOKA TA€T B3aUMOCBSI3b
MEKITY

a) IaBJIEHUEM, PACXOJIOM U CKOPOCTHIO;

0) ckopocThio, naBieaneM u kodddurmentom Kopronuca;

B) JaBJICHUEM, CKOPOCTBIO U T€OMETPUUYECKON BBICOTOM;

I') TEOMETPUUYECKOUN BBICOTON, CKOPOCTBIO, PACXOIOM.

5. It u3MepeHuss CKOPOCTH ITOTOKA UCITOJIb3YETCS
a) TpyOka Iluro;
0) Mbe30MeTp;



B) BUCKO3UMETD;
r) Tpyoka Bentypu.

6. 111 u3MepeHus pacxoa >KUJIKOCTH UCTIOJIb3YETCs
a) Tpyoka Iluto;
0) pacxogomep Iluto;
B) pacxonomMep Bentypu;
T') IbE30METP.

7. Ilokazanue ypoBHs )KUAKOCTU B TpyOKe [1uto oTpakaer
a) pa3HOCTh MEXK/Iy YPOBHEM TOJIHON U MbE30METPUUYECKON SHEPTUEH;
0) U3MEHEHHUE MTbE30METPUUECKON SHEPIHH;
B) CKOPOCTHYIO SHEPIHIO;
I') YPOBEHb MOJTHOW SHEPTHUH.

8. JIuneliHble MOTEPU BBI3BAHBI
a) CUJION TPEHUS MEXKIY CIOSIMU KUIKOCTH;
0) MECTHBIMU COTIPOTUBIICHUSIMU;
B) JUIMHOM TpyOONpPOBO/A;
T') BA3KOCTBIO )KUJAKOCTH.

9. MecTHBIE MOTEPU SHEPTUU BBI3BAHBI
a) HAJTMYUEM JIMHEWHBIX CONMPOTHUBIICHHI;
0) HaJIMYMEM MECTHBIX CONPOTUBIECHUII;
B) Maccoil IBMXKYUIEICS KUAKOCTH;
') UHEPIUEH ABMIKYIIEHCS KUKOCTH.

10. Yposens xuakoctu B Tpyoke [Iuto moausics Ha Beicoty H = 15 cM. YUemy paBHa
CKOPOCTb KHUIAKOCTH B TPyOOIIPOBOJIE

a) 2,94 m/c;

0) 17,2 m/c;

B) 1,72 M/c;

r) 8,64 m/c.

11. Yro Takoe comno?
a) 1u(dy30p ¢ MIaBHO CONMPSKEHHBIMU HWJIMHIPUYECKUMU U KOHUYECKUMHU
YacTsIMU;
0) mocTeneHHoe CyKeHUE TPyObl, y KOTOPOTO BXOJHOM TMaMeTp B JBa pas3a
OOJIBIIIE BEIXOJHOIO;
B) KOH(Y30p C IJIABHO COMPSHKEHHBIMU IIMIMHIPHUECKUMU U KOHHYECKUMU
JaCTSAMU;
') KOH(Y30p C TIaBHO CONMPSKEHHBIMU HUTUHAPUYECKUMH U TapadOoInYECKUMHU
JaCTSIMHU.



12. Yto sBNsIE€TCS OCHOBHOM IPUYMHON MOTEPU HANOPA B MECTHBIX THAPABINYECKUX
COIIPOTUBIICHUAX
a) HallM4Yre BUXpeoOpa3oBaHUil B MECTaX U3MEHEHUsI KOH(PUTypalK MTOTOKA;
0) TpeHue )KUJIKOCTH O BHYTPEHHHUE OCTPbIE KPOMKH TPyOOIIPOBO/a;
B) U3MEHEHHUE HAIIPaBJICHUS U CKOPOCTH JIBUKEHUS KUJKOCTH;
I') HIEpOXOBATOCTh CTEHOK TPYOONPOBOJA U BI3KOCTh KUIKOCTH.

TecTnbl Nos.

1. JlTamuHapHBIN PEXKUM ABUKECHHUS )KUIAKOCTH ITO
a) peXUM, PU KOTOPOM YaCTHIIbI KUIKOCTH MNEPEMEIIAIOTCSI OECCUCTEMHO TOJIBKO
y CTEHOK TPyOOIpOBOJIa;
0) pexxuM, MPU KOTOPOM YACTHUIIBI )KUIKOCTH B TPYOOIIPOBO/JIE IEPEMEIIAOTCS
0ECCHUCTEMHO;
B) PEXHM, IIPH KOTOPOM >KHJIKOCTh COXPaHSET ONPEAEICHHBIN CTPOIl CBOUX
YaCTHILI;
I') PEXUM, IIPU KOTOPOM YACTHUILIBI KUIAKOCTH JIBUTAIOTCS MOCIOMHO TOJIBKO Y
CTECHOK TPyOOIpoBO/a.

2. TypOyneHTHBII peXUM IBUKEHUS KUIKOCTH 3TO
a) peXUM, IPU KOTOPOM YaCTHIIbI XKUJKOCTH COXPAHSIOT ONPEIEICHHBIN CTPOil
(IBMXKYTCS IOCJIOMHO);
0) pexxuM, MPU KOTOPOM YACTHIIBI )KUIKOCTH IEpEMENIAIOTCA B TPyOOIpoBoOIe
0eCCHUCTEMHO;
B) PEKUM, [P KOTOPOM YACTHULIBI )KMIKOCTH JIBUTAIOTCS KaK MMOCIOWHO TaK U
0ECCHUCTEMHO;
I') peKUM, IIPU KOTOPOM YaCTULIBI )KUJKOCTH JBUTAOTCS MIOCIONHO TOJIBKO B

HEeHTpe TpyOonpoBoa.

3. [Ipu mamuHApHOM JBUKEHUU KUIKOCTH B TPYyOOIIPOBO/I€ HAOIIOTAOTCS CIIEIYIONTNE
SABJICHUS

a) MyJibCalusi CKOPOCTEN U JaBJICHU;

0) OTCYTCTBHE MYJIbCALIMU CKOPOCTEN U AaBICHUN;

B) IyJIbCAIIUS CKOPOCTEHN U OTCYTCTBUE MyJIbCAIIUU JaBICHUI;

T) MyJibcalus JaBJICHUN U OTCYTCTBHUE MYJIbCAIIMU CKOPOCTEH.

4. Ilpu TypOyJIEeHTHOM JIBUKEHUU KUJKOCTH B TPYOOIIPOBO i€ HAOII0AAt0TCS
CIICYIOIINE SBIICHHUSI

a) MyJIbCaIusl CKOPOCTEH U JaBJICHUM;

0) OTCYTCTBHE ITyJIbCALIMU CKOPOCTEH U JaBJICHUH;

B) MyJIbCAIIUS CKOPOCTEH M OTCYTCTBUE MYJIbCAllUU JaBICHUM;

T) IyJIbCAIls TaBJICHUA U OTCYTCTBHE ITYJIbCAIUU CKOPOCTEH.



5. I'te ckopoCTh NBMKECHHSI )KUIKOCTH MaKCHUMaJIbHA IPU TypOYJIEHTHOM PEKUMe?
a) Y CTEHOK TpyOOmnpoBO/1a;
0) B LIeHTpe TpyOOIPOBOJIA;
B) MOXET OBITh MaKCHUMaJIbHa B JIIOOOM MECTE;
I') BCE YaCTHIIbI IBHKYTCS C OJIMHAKOBOW CKOPOCTHIO.

6. ['1e ckopoCTh IBIIKEHHMS )KUJIKOCTH MaKCUMaJIbHA TPY JJAMHUHAPHOM pPEXUME?
a) y CTEHOK TpyOOIpOBO/Ia;
0) B IEHTpe TPyOONPOBOIA;
B) MOXKET OBITh MAKCUMAaJIbHA B JTIOOOM MECTE;
') B Hayajie TpyOomnpoBo/ia.

7. OT KaKuX MmapamMeTpoB 3aBUCUT 3HaUCHUE yucia PeiiHonbaca?
a) OT JUaMeTpa TpyooNnpoBOJIa, KWHHEMATUUECKOM BA3KOCTH KUJIKOCTH U CKOPOCTH
JIBUOKEHUSI )KUJKOCTH;
0) OT pacxojia KHUAKOCTH, OT TEMIIEPATYPHI KUAKOCTH, OT JJIMHBI TPYOOIIPOBOJIA;
B) OT TUHAMUYECKON BA3KOCTH, OT IUIOTHOCTH U OT CKOPOCTHU JBUKEHUS
KUJIKOCTH,
') OT CKOPOCTH JABUKECHHS KUIKOCTH, OT IIEPOXOBATOCTH CTEHOK TPyOOIPOBO/Ia,
OT BA3KOCTH KHUJIKOCTH.

8. IIpu Re < 2300 pexxum OBHKEHUS )KUIKOCTH
a) KaBUTAllMOHHBIN;
0) TypOyJIEHTHBIN;
B) MIEPEXO/IHBIN;
I') JaMUHAPHBIH.

9. Kakue TpyObl UMEIOT HAMMEHBITYIO a0COTIOTHYIO IEPOXOBATOCTH?
a) YyTyHHBIE;
0) CTEKJISIHHBIE;
B) CTaJIbHBIE;
') MEJHBIE.

10. Ykaxxute B mOPsIKE BO3pACTaHUS aOCOIFOTHON MIEPOXOBATOCTH MaTEepUabl TPYO.
a) Me/lb, CTajlb, YyT'YH, CTEKJIO;
0) CTeKJ0, MeJib, CTallb, YyTYH;
B) CTEKJIO, CTajlb, ME/b, YYyTYH;
I') CTallb, CTEKJIO, YyTYH, M€/Ib.

11. C nomMonIpt0 4€ro ONpeneisieTC peKUM JBHXKEHUS )KUIKOCTH?
a) no rpaduxy Hukypanse;
0) mo Homorpamme Konbpyka-VYaiira,
B) 10 unciy PeitHounbca;
r) o ¢popmyre Bericbaxa-/apcu.



12. Jnsa gero ciyxut opmyna Belicoaxa-/lapcu?
a) I onpejiesieHus yucia PeliHomnbca;
0) s ompeesieHus KodPuIMeHTa rTuIpaBIndecKoro TpeHUs;
B) JUIS OTpeJieNIeHUs MOTEePh HAIopa;
T) U1 onpeiesieHust Ko PUIMeHTa MOTepb MECTHOTO COITPOTHUBIICHUS.

Tectbl Ne6.

1. Yto Takoe KOpoTKuil TpyOompoBoa?
a) TpyOOnpoBOJ, B KOTOPOM JIMHEWHBIE TOTEPU HANIOpa He MpeBbILAOT 5...10%
MECTHBIX MOTEPb HATIOPA;
0) TpyOONnpoBOA, B KOTOPOM MECTHBIE TOTEPU HAIoOpa npesbimaroT S...10%
NoTeph HAMopa Mo AJINHE,;
B) TpyOOTIPOBO, JITMHA KOTOPOTO He TMpeBbImaeT 3Hadenns 100d;
I') TpyOOIIPOBO MOCTOSIHHOTO CEUEHUS], HE NMEIOLUI MECTHBIX CONPOTHUBIICHUH.

2. Yro Takoe AIMHHBIN TpyOOonpoBoa?
a) TpyOOIpoBO/I, AJTMHA KOTOPOTO TpeBbImaet 3Hauenue 100d;
0) TpyOOmpoOBO, B KOTOPOM JIMHEWHBIE TIOTEPU HATopa He MPeBBImAaT 5...10%
MECTHBIX MTOTEPh HATIOPA;
B) TpyOONpOBO/I, B KOTOPOM MECTHBIE TOTEPH Haropa MeHsbIe 5...10% moreps
Haropa 1o JJI1HE;
T') TpyOOIPOBO/] MOCTOSITHHOTO CEYEHHUSI C MECTHBIMHU COITPOTUBIICHUSIMH.

3. Ha kakue BUJIbI 1€NSATCSA JUIMHHBIE TPYOOPOBOABI?
a) Ha napajuieJbHbIe U MOCJIEI0BATEIbHBIC;
0) Ha IPOCTHIE U CIIOKHBIE;
B) Ha NPSIMOJIMHENHBIE U KPUBOJIMHEWHBIE;
I') Ha pa3BETBICHHBIE U COCTABHBIE.

4. Kakue TpyOOnpOBOIbI HA3BIBAIOTCS TPOCTHIMU?
a) MOCJIEeI0BATEIHLHO COSUHEHHBIE TPYOOITPOBOIBI OJTHOTO MIIH PA3TUIHBIX
ceueHMI 0e3 OTBETBIICHUH;
0) mapanieabHO COeIMHEHHBIE TPYOOIPOBOIbI OJJHOTO CEYEHUS;
B) TpyOOIIPOBO/IbI, HE COJEPKAIINE MECTHBIX COMPOTUBIICHU;
T') MOCJIEIOBATENILHO COEIMHEHHBIE TPYOOIPOBOIBI CoJIepKaIue He 00Jiee OJHOTO
OTBETBJICHHSI.

5. Kakue Tpy6onpoBoibl HA3bIBAIOTCS CIIOKHBIMU?
a) MocJen0BaTeNbHbIe TPYOOIPOBO/IbI, B KOTOPHIX OCHOBHYIO JIOJIIO TOTEPh
SHEPTHU COCTABJISIOT MECTHBIE COMPOTUBIICHUS;
0) mapajuienbHO COeMHEHHBIE TPYOOTIPOBOIBI PA3HBIX CEUCHUN;
B) TpyOOIIPOBO/IbI, UMEIOIINE MECTHBIE COITPOTHUBIICHHUSI,;



') TpyOONpPOBO/IbI, OOpa3YIOIINE CUCTEMY TPYO C OJHUM WJIU HECKOJIBKUMHU
OTBETBJICHHUSIMHU.

6. Koo durueHT cxatus ctpyrn 0003Ha4aeTCs rpeuecKkoi OyKBOM
a) g
0) w;
B) ¢;
r) &

7. KoadummenT pacxoma 0603HagaeTcs rpedeckoir 0yKBon
a) €
0) W
B) 0;
r)¢&.

8. Pe3koe noBblillieHUE AaBICHUS, BO3HUKAIOIIEE B HATTOPHOM TPYyOOIIPOBOIE MPU
BHE3aITHOM TOPMOKEHUH pabouel sKUJAKOCTH Ha3bIBACTCS

a) TUAPABINYECKUM YJIapOM;

0) TUAPABINYECKUM HATIOPOM;

B) TUAPABINYECKUM CKAYKOM;

T') TUAPABIAYECKUHN MPBHKOK.

BOITPOCHI IJIA MTOAT'OTOBKU K 3AYETY

1. OcHOBHBIE CBOMCTBA JKUIKOCTH

2. IlonsTtue mnotHocTu. OnpeneneHue MIOTHOCTH TSl )KUIKOCTH U Tasa.
3. 3axoH HeroToHa ajisi BA3KOTO TPEHMUSL.

4. 3aBHCUMOCTbH BS3KOCTH OT TemMmepaTypbl JUIsl pa3HbIX pabodyuX Cpe/l.
5. OmnpexaeneHue BA3KOCTH JJIs KUJKOCTH U rasa.

6.  IlpuGopsl mist onpeneneHus BA3KOCTU. [IpuHIMNI X IEeHCTBUS.

7.  PexuMbl TeUCHUA.

8.  Kputepuii oliecHKH peKruMa TCUYESHUS

9. ®wusmnyeckuii cMbICI Kputepus PelHonbaCa.

10. Omnpenenenne PertHonbaca 1 MPOU3BOIBHOTO CEYEHUS.

11. Cunsl, IEACTBYIONINE B KUJIKOCTH.

12. VYpaBuenue Koum B HanpsiKeHUAX.

13. VYpaBHeHus Hepa3pbIBHOCTU B quddepeHnnansHoil popme.

14. VYpaBHeHus Dunepa s UI€ATbHON KUJIKOCTH.

15. Ilonsarue abCOMOTHOTO MOKOSI.

16. IloHsATHE OTHOCHUTEIBHOTO MOKOSI.

17. . Cunbl, AEHCTBYIOIIME B MOKOSIIEUCS KUJIKOCTH.

18. OcHoBHOE ypaBHEHUE THAPOCTATHKHU B AuddepeHmansHoi popme.
19. SIBneHue rugpoCTaTUYECKOTO MapaoKca.



20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
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JIBa MeTO1a perieHus 3a1a4 ruIpOAMHAMUKHY.

Ornpenenenue monisi CKOPOCTEN U Ero XapaKTEPUCTHUKHU.

[Tonsitue nuuuii Toka. TpyOKH TOKA, TPAEKTOPUU JTBUKEHUS.
Huddepenumanbabie ypaBHEHUS TMHUU TOKA U TPACKTOPUH JIBHXKCHHUS.
OnnomepHoe Teuenue. uddepennnansnoe ypaBHeHUE YCTaHOBUBIIETOCS
OJHOMEPHOIO JIBMKECHUS UJICATIbHON KUJIKOCTH.

VYpaBHeHUe HEPA3PBIBHOCTU B UHTETPAIbHON (hopMe (ypaBHEHHE TOCTOSHCTBA
pacxojoB).

VYpaBHeHnue bepHyiun 11 naeanbHOU )KUIKOCTH.

OU3NYECKH CMBICI COCTaBIIOMUX ypaBHeHUs bepaymmm. [uddepennmnansaoe
YPaBHEHHUE YCTAHOBUBILETOCS OJHOMEPHOTO

®opmynMpoBKa ypaBHeHUs bepHyun.

YpaBHeHue bepHyim i BA3KOU JKUIKOCTH.

ONIOPBI CKOPOCTEN ISl PA3JINYHBIX PEKUMOB TEUECHUSI.

Koaddumment Koppuonuca.

Kpussie Hukypanze.

Buasl noreps npu KUIKOCTH 110 KaHATY.

3akoH [lyazeiins.

®opmyna apcwu.

Onpenenenre K03QPUIUEHTA THAPABINUYECKOTO COTPOTUBICHHUSL.
duznueckass HHTEPIIPETAIUS 3aBUCUMOCTH KO3(PHUITMEHTa THAPABINIECKOTO
CONPOTHUBIIEHUS OT PEKUMOB TEUEHUS.

[Torepu B MECTHBIX CONPOTUBIICHUSAX. THUIIBI MECTHBIX COTPOTUBIICHUMU.
[Ipubops! 111 onpeAesieHns pacxo/a.

CrniocoObl onpeneneHus: ckopoctu notoka. [Ipubopsl ais onpeneneHus: CKOpocTu
MOTOKA.

[Tonsitue mpocroro Tpyoonposoaa [Ipsmast 3agaua rnpu pacuere mpocToro
TpyOoIpoBoa.

OOpatHas 3a1a4a Mpy pacyeTe MPOCTOro TPyOOIpoBoIa.

Omnpenenenue auameTpa TpyoonpoBoa.

Pacuer cioxHoro TpybonpoBoja.

HcTedenue uepes Manoe OTBEPCTHE B TOHKOM CTEHKE B aTMOC]epy.
Hcreuenne yepes manoe OTBEPCTUE B TOHKOW CTEHKE I10J] YPOBEHb.
Hcreuenne yepes manoe OTBEPCTUS B TOHKOW CTEHKE B 3aKPBITOM aIlapare.
OCHOBHBIE THIIBI HACAJIKOB.

Hcreuenue yepes HacaJ ki B aTMocdepy.

Hcreuenne yepes HacaKu MO YPOBEHb.

Hcreuenne uepe3 HaCaKH B 3aKPBITOM aIlapare.

Hcreuenue uepes cucremy TpyOOnpoBoAOB B aTMochepy.

Hcreuenue uepes cucremy TpyOONpoOBOAOB MO YPOBEHb.

Hcreuenue yepes cucremy TpyOONpPOBOAOB B 3aKPHITOM arrapare.
Hcreuenne xXuaKOCTU IPU IEPEMEHHOM HAIoOpeE.

OnpeneneHne BpeMsi ONOPOKHEHUS LIWIHMHIPUIECKOTO COCYa.

SIBneHre TUIPABINYECKOTO yaapa B TpyOOIIpOBOE.
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VYpasuenue H.E.XKykoBckoro.

CrniocoObl Ipe1oTBpallleHHs THAPOYAapa.

[TonsATHE THIPABINYECKON MAIIUHBI.

Krnaccuduxkanuys HacoCOB MO SHEPTETUYECKOMY IPUHIIHITY.
OcHOBHBIE TapaMeTphl padOTHI HACOCOB.

Tunel noTepb B THAPABIMYECKUX MAIIUHAX.

[ToHsiTHE HACOCHOM YCTaHOBKH.

Ornpenenenue Haropa ruApaBiIndecKON MallluHBI.
[TpuHnmnuansHas cxema IeHTPOOEKHOTO HAcOoca.
OCHOBHBIE 3JIEMEHTHI IIECHTPOOEKHOTO HACOCA.

OCHOBHOE Ha3HAYEHHE MOJABOAIIETO YCTPOMCTBA.
[Tpunnun neiictBus neHTpodexxnoro Hacoca (L[H).
Knaccuduxanuu paboumnx kosec.

JIBI>KEHME )KUIKOCTH B pabodeM KoJiece.

[TonsiTHe yria aTaku U yria OTCTaBaHUS MMOTOKA.
OCHOBHOE Ha3HAYEHHUE OTBOJHOIO YCTPOMCTBA.

OcHOBHBIE TUIIBI pA0OYHX KOJIEC.

JenictBurensHble XapakTtepuctuku [[H.

VYpaBuenue Ditnepa aist [TH.

JIeCTBUTENBHBIN HAOP CTYIICHHU.

Cratnyeckasi 1 TMHaAMHUYECKasi COCTABIISIOIINE ITOJIHOTO Haropa.
BiusHue yriia BBIX0J1a IOTOKA HAa BEJIMYMHY HAMopa.
Bimsinue yriia BeIXxoaa Hanopa Ha BEIUYMHY CTATUYECKON COCTABIIAIOIIEN
MOJIHOTO HaIopa.

BnugHue yria BbIxoJja HOTOKA HAa BEJIMYMHY IMHAMHYECKON COCTaBIISIOLIEH
MOJIHOTO Haropa.

CreneHu peakTUBHOCTHU JUIsl pa3JIMYHBIX TUIIOB KOJIEC.
CoBMecTHas paboTa Hacoca U CETH.

XapaKTepUCTUKA CETH.

Pabora 1Byx HAcOCOB Ha CETh.

[TocnenoBaTenbHOE COEUHEHUE KOMITPECCOPOB.
[TapamtenbHOE COEUHEHUE KOMITPECCOPOB.

Teopuro mogo0us TONACTHBIX MAIIHH.

Tpu ycnoBust mogoOusi.

YHuBEpcanbHas XapaKTepUCTHKA HAcOCa.

[Tapabona nonapesku. [IpuMenenue, mocTpoeHue.
Omnpenenenue AuameTpa NoAPE3aHHOrO KoJieca.
PerynupoBanue paOoThl TOMACTHBIX MAIIKH.

CyTb MeTO/1a IpOCCETUPOBAHMUS.

UTo Takoe KaBUTALUS [JIs1 JONACTHBIX MAIIUH.

Br160op Hacoca mo karasory.

[ToHsiTHE OCEBOM CHIIBL.

[Tpuniun paboThl KPUBOIIUITHO-IIATYHHOTO MEXaHU3MA.
3aKoHbI ¥ TpaduKy 101a4 JJII MHOTOIIMIIMHPOBBIX HACOCOB.
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CreneHb HEPaBHOMEPHOCTH OJa4 MOPIIHEBBIX HACOCOB.

WNupukaropHas auarpamma, onpezesneHue paboyei TOUKH.
PerynupoBanue nopurHeBoro Hacoca.

Kramnanbl, OCHOBHBIE THIIBI.

[Tpuniun 1 oco6eHHOCTH PAOOTHI POTOPHBIX HACOCOB.

XapaKTEpUCTUKHU POTOPHBIX HACOCOB.

CreneHb HEpaBHOMEPHOCTH NTOJa4Hl POTOPHBIX HACOCOB.

KoHcTpykiuu mecrepeHyaThiX HaCOCOB.

OmnpeneneHue nNo1avu U OCHOBHBIX T€OMETPUUECKUX PAa3MEPOB LIECTEPEHYATHIX
HAaCOCOB.

KoHcTpyKkuuy poTOpHO-IIACTHHYATBIX HACOCOB.

Omnpenenenre no1aun 1 OCHOBHBIX T€OMETPUUECKUX Pa3MEPOB POTOPHO-
IUTACTUHYATHIX HaCOCOB.

OmnpeneneHrne OCHOBHBIX T€OMETPUUECKUX Pa3MEPOB BUHTOBBIX HACOCOB.



