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1. Ilesu ocBOEHMS TUCHUILIUHBI

K oCHOBHBIM IIeJIIM OCBOCHHS IMCIUIINHBI «MeXaHHKa >KHIKOCTH M Ta3ay
CJIEIYET OTHECTH:

— (opMupoBaHMEe y CTYACHTOB 3HAaHWM BaXHEUIINX (PU3MUECKUX 3aKOHOB
JIBUOKCHUS KMJIKOCTEH U T'a30B;

— BBIpabOTKa Yy CTYJACHTOB HABBIKOB pacueTa MW  KOHCTPYHUPOBAHUS
TPyOOTIPOBOTHBIX CHCTEM, TUJIPABIAYECKUX MaIllyH, HEOOXOINMBIX JUIS
CaMOCTOSITEJILHOTO PEIICHHS TUAPOMEXaHUUECKUX 3aJlad, BOSHUKAIOIIUX MPU BBIOOpE U
pacuere KOMIPECCOPHBIX MAIIUH UCIIOJIb3YyEMBIX B HAPOJIHOM XO35KCTBE;

— MOJTrOTOBKA CTYJEHTOB K JEATEIbHOCTA B COOTBETCTBUM C KBaTU(DUKAIIMOHHON
XapaKTEPUCTUKOW MO HAIIPABIICHUIO.

K ocHOBHBIM 3agadyaM OCBOCHHA AUCHUIIIWNHBI «MexaHuka KHNIKOCTH M rasa»
CJICaAyCT OTHCCTHU:

— TpuoOpeTeHHe TEOPEeTUUYECKHX 3HAHMHM [0 MEXaHUKE KHUAKOCTEH M Ta3oB,
HEOOXOAMMBIX JJIs1 U3YUYEHUS JUCIUIUIMH NPOPUIBHON MOATOTOBKH;

— OCBOEHHE CTYJEHTaMH HaBBIKOB PEIICHUS IPUKJIAJHBIX THAPABINYECKHUX 3a1a4;

— 3HAaKOMCTBO C OJKCIEPUMEHTAJIbHBIMH CIOCOOAMU H3MEpPEHUsl MapaMeTpoB
COCTOSIHUS KUJKOCTH M XapaKTEPUCTUK IMOTOKA.

2. Mecto nucuumiinnbl B cTpykrype OOII 6akanaBpuara

JuciumuinHa BXOIUT B 00s3aTeNIbHYIO YacTh biioka 1 ocHOBHOM 0Opa3oBaTeIbHOM
nporpaMmbl  OakanaBpuarta 1o HampaieHuto 16.03.03 XonoawibHas, KpUOTCHHAs
TEXHUKA U CUCTEMBbI KU3HEOOECTICUEHUS.

«MexaHrKa KHUJAKOCTHM M Ta3a» B3aUMOCBS3aHA JIOTMYECKH U COIEPIKATEIBHO-
METOJMYECKH CO CIEAYIOINMHA JUCUUIUIMHAMU U npakTtukamu OOIT:
— (pu3HKa;
— BbICILIasi MATEMATHKA;
— KOMITPECCOPHBIE MAIlIUHBI;
— XOJIOJIUJIbHBIE MAILIUHBI.

3. IlepedeHb MJIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHs MO JUCHHUILINHE
(Moay.110), COOTHECEHHBbIE C MIIAHUPYEMBIMH Pe3yJbTATAMU OCBOEHHA
00pa3oBaTeJIbHOM NMPOrPaMMBbI

B pesynbTate ocBOEHUS AMCIUILUIMHBI (MOIYJsA) Yy oOydaroruxcs GopMUpYIOTCS
CIIEYIONTUE KOMIETEHIIMU ¥ JOJDKHBI OBITh JIOCTHUTHYTHI CIEAYIOIIHE PE3yIbTaThl
oOy4eHHsI KakK dTar (HOPMUPOBAHKS COOTBETCTBYIONINX KOMIIETEHITUH:

Kon B pe3syasbTarte Ilepedyenn miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHS 110
KoMIIe- OCBOEHMA AUCHHUILINHE
TeHUMH | o0pa3oBaTeIbHOM




NMPOrpaMmblI
odyyarommiics
JOJI2KEH 00,1a1aTh

OIIK-1 Cnocoben 3HATD:
UCIIOJIB30BATh ® OCHOBHBIC 3aKOHBI M IOHATHS THAPOAMHAMUKA U
(yHIaMeHTaJIbHBIC TUAPOCTATUKY,
3aKOHBI TPUPOJIBI U ® (u3MUeCKHEe CBONCTBA JKUIKOCTEH U Ta30B;
OCHOBHBIC 3aKOHBI L4 pC)KI/IMI)I TCUCHUSI B$[3KOI>1 KHUIOKOCTH,
€CTECTBEHHOHAYYH ® 3aKOHBI CONPOTUBIICHHS MTPU JABUKEHUH KUIKOCTEH B
BIX JUCLUIUINH B TpyOoIpoBoax;
podhecCHOHANTBHO ® OCHOBBI I'a30BOI JMHAMHKU;
1 NeATENbHOCTH ® Kiaccu(hMKaIUIo, YCTPOWCTBO, PUHIIAIT PAOOTHI U OCHOBBI

pacdera rHIpaBIMIECKAX MAIUH;
yMeThb:

® ONpEeleNATh PEKUM TEUECHHS BSI3KOHN JKUJIKOCTH;

BBITIOJHATH PACUEThI CJIOKHBIX TPYOOIIPOBOIOB;

paccUnThIBaTh HACOCHYIO YCTAHOBKY;

BBIOMpATh HACOC M0 KaTaJlory;

OINPEEIIATh AOIyCTUMYIO BBICOTY BCACBIBAaHUS HACOCA;

MEePECYNTHIBATH XapaKTEPUCTUKHN Hacoca MpU epeMEHHON

4acTOTE BPaLCHMUS;

BJIA/1ETh:

® HaBBIKAMHU I'MJPABIMUYECKUX PACYETOB C IPUMEHEHUEM
CIIPABOYHOM JIMTEPATYPBHI;

® DJKCIEPUMEHTAIBHBIMA METOJAUKAMH UCCIIEN0BAHUN
THJIPOMEXaHUYECKHUX U TEIJIOBBIX XapaKTEPUCTHK pabounx
Cpell, HaXOJALINXCSl B COBPEMEHHBIX TEXHOJIOTUYECKUX
000py1I0BaHUSX.

4. CTpyKTypa U coiep:KaHue QU CHUNINHBI

OO0miast TpyIOEMKOCTh JAUCHUIUIMHBI COCTaBISECT S 3adeTHbIX eauHuil, T.c. 180
akajieMu4eckux 4acoB (u3 Hux 108 yacoB — caMocTosiTeNbHas paboTa CTYJEHTOB).

Tperuii cemecTp: nekuuu — 2 4yaca B Henemto (36 yacoB), CeMHHAphl H
npakTuyeckue 3ansatus — 1 yac B Hegenmo (18 yacoB), maboparopHsie 3aHiaTust — 1 4yac B
Henento (18 yacoB), hopMa KOHTPOJIS — 3a4eT.

CamocrositenbHass pabora — 108 wyacoB: 6 camocroATenbHbIX pabor, 1
KOHTpOJIbHas pabora, 1 kypcoBas pabora.

Crpykrypa u coaepkaHue JUCUUILUINHBI «MeXaHuKa KUJKOCTU U ra3ay Mo cpokam
U BUJaM pabOThI OTPAKEHBI B IPHIIOKEHUH 1.

Conepmam/le pa3acjgaoB TUCHAIIINHDbI

BBenenue. OcHoBHBIEC pU3MUYECKHE CBOMCTBA *KUIKOCTH U rasa.

[Ipenmer u 3amaun kypca. MosekyssipHasi CTpPYKTypa U OCOOCHHOCTH KHJKOTO U
razoo0pa3Horo coctosHus. l'unoresa o CIUIOMHOCTH cpenbl. OCHOBHBIE CBOWCTBA
JKUJIKOCTH M Ta3a: COKUMMAaeMOCTh, INIOTHOCTD, BI3KOCTh. 3aBUCHUMOCTh CBOMCTB KUIKOCTH



M rasa OT JaBJI€HUsS W TeMmmeparypbl. 3akoH HbIOTOHA MJisl BSI3KOTO TpeHUs. Pexumbl
teueHusi. Yucno PeitHonpaca. Omnpenenenune uyucna PeiliHonapaca s kaHana
MPOU3BOJIBLHOIO CEYEHHUS.

OcHoBHBbIE YPABHEHHSI COXPAHEHUS: HEPA3PHIBHOCTH, IBHKEHHUSI B HATIPSKEHUSIX.

OcCHOBHBIE 3aKOHBI COXpaHEHHUS. 3aKOH COXPAaHEHHS MacChl — YpaBHEHHUE
HEPa3pbIBHOCTHU (CIUIOMIHOCTH) B AuddepentmanbHoit hopme. HampsikeHHOE cocTOsHME
KUJKOCTU: CHUJIBI, NEHCTBYIOIIKME B KHJKOCTH, CBOMCTBA €IMHUYHBIX MOBEPXHOCTHBIX
CHJI. 3aKOH COXPAaHEHHUs KOJMYECTBA JBIKEHUS — YPABHEHHUS JIBIKCHUS B HAIPSKEHUSX
(ypaBHenust Komm). 3akoH cOXpaHEHUS MOMEHTA KOJIMYECTBA ABMXKEHUS — CUMMETpPHS
TeH3opa HanpspbkeHud. OO000meHHbI 3akoH HploToHa. VYpaBHeHUsS JBHXKEHUS
HECKUMAEMbIX JKUJIKOCTH U raza (ypaBHeHus Hasbe-Crokca). 3akoH COXpaHEHHUS
DHEPrMU — YpPaBHEHHME OHHEPrMU M IepeHoca Teria. YpaBHeHUs PenHonpaca miid
pa3BUTOTO TYpPOYJIEHTHOTO JABIKEHUS HECKMMAEMOHN KUAKOCTH. HEKOTOphIe THITOTE3HI O
TypOYJCHTHBIX HAMpsDKEHUSX. MoJleinb HICabHON >KUIKOCTH. YPaBHEHUS JBMKCHUS
HeaIbHOM KUIKOCTU B T depeHnnanpHoi ¢dopme (ypaBHEHUs Ditnepa).

I'mapocraTuka. AOGCOJIOTHBIM U OTHOCUTEIbHBIN MOKoi. 3akon Ilackans.

l'unpocraruka. duddepennnansHoe  ypaBHEHHWE  TOKOSIIEUCS — KUIAKOCTH.
AOCOIOTHBIA TOKON. 3aKOH pachpeliesieHHus] JaBJICHUS B HECKUMAEMOW KUAKOCTU
(3axon Ilackans). EquHuIiiel gaBiieHHMsSs W METOJbI ero u3Mepenus. Cuia JaBJIeHUS
JKUJKOCTH Ha IUIOCKHE€ W KPUBOJUHEWHBICE MNOBEPXHOCTH. OTHOCHUTENBHBIM MMOKOM
YKUJIKOCTH BO BPAIAOIIEMCSI COCY/IE.

Kunemartuka. Ilosie ckopocreii, TMHUAA U TPYOKA TOKA, yPABHEHHUE MOCTOSTHCTBA
pacxona.

Kunematuka >xuakoctu. [IBa merona omnucaHusi JBWXEHHS >kuakoctu. Ilome
ckopocted. KuHemaTuueckue XapakTEpUCTHKW TMOJs: JMHUS TOKa, TpyOKa ToOKa,
TpaeKTOpHUs, D3JIEMEHTapHasi CTpyHKa. YPaBHEHHE HEPA3pPbIBHOCTU B HWHTErPAIBHOM
dbopme (ypaBHEHUE TOCTOSHCTBA pacxoja). CKOPOCTHOE TBUKEHUE CILIONIHON CPelbl B
OKPECTHOCTSIX TOYKHU. -1 Teopema [enpmromnsiia. BuxpeBble iuHMUM U TPyOKH. 2-5
Teopema ['enpMmrosnbiia. MHTEHCHBHOCTh BUXpEBOUM TpyOku. Llupkymsiius CKOpoCTH.
Teopema Crokca. [TonsiTue 0 6€3BUXPEBOM JABUKECHUH.

YpaBHenue bepHy/uin 1J15 HAeaIbLHON M peajibHOM KUAKOCTH.

OnHOMEPHOE JABMIKEHUE HEC)KUMAEMOM KHUJKOCTU. YpaBHEHHE bepHyinu s
JIMHUA TOKAa M MOTOKAa WACAJBbHOM M BA3KOM HEC)KUMAEMOM JKUIAKOCTA. MeEToIbl
W3MEpPEHUs JUHaAMU4Yeckoro u TnoyiHoro HamopoB. Koaddumment Kopuomnuca.
['uapaBnuyeckue MOTEpH 1o JIuHe TpyoborpoBoaa. 3akoH Ilyaseitns u popmyna Jlapcewu.
3aKoHBI CONMPOTHUBICHHUS B IIaJKUX M IepoxoBaTbix TpyOax. Kpussie Hukypanse.
[ToTrepu B MeCTHBIX cONpoOTUBIEHUsX. [Ipumenenne ypaBHeHus bepHymim s pacuera
MPOCTBIX M CJIOXKHBIX TpyOorpoBonoB. [Ipubopsl st ompeneneHus pacxojna: TpyOa
Benrtypu, pacxonomepssie quadparmMbl U COILIA.

Hcteyenune 3 orBepcTuil M HacaAKOB. ['uapasianyeckui yaap.



Hcreyenne XKUAKOCTH M3 OTBEPCTHS] B TOHKOM CTEHKE MPU MOCTOSHHOM Harlope.
KoadduimenTs! cxaTtust cTpyu, CKOpOCTH, pacxoja. Mcreuenue sKUIKOCTH U3 HACaKOB
Ipy TOCTOSIHHOM Hamope. Tumbel HacagkoB M HMX HpuMeHeHue. Mcreuenue mnpu
NEepeMEHHOM Hamope. SBieHue THApaBIMYECKOro yaapa B TpyOompoBoae. Popmyia
KykoBckoro. Metoasl 60pb0bI ¢ THAPOYIAPOM.

ITonsiTe rUAPABIMYECKOM MALIUHBI.

[Ipuanun  oOparumocTu. OCHOBHBIE IapaMETphl, XapaKTepu3ymomme padboTy
Hacoca: Hamop, rnojaya, MOIIHOCTb, KIJI. [loHAaTHe HAacocHO# ycTaHOBKHU. OnpeaeneHue
Haropa o napameTpam HaCOCHOM YCTAaHOBKH U IO MOKa3aHUsIM MPUOOPOB.

Kaaccuduxanusi rugpaBInd4ecKuX MalIUH 110 JHEPreTHYEeCKOMY IIPHHIMITY.

Knaccudukanus rugpaBivyecKuX MalIMH MO HHEPreTHYecKOro MNpUHUHUIY (IO0
ypaBHeHUI0 bepHymin). KOHCTpYKTHUBHBIE CXeMBbI HEHTPOOEKHOTO HAacOca, yCTPOHUCTBO U
npuHIMNI padoThl. [IpenmyiiiecTBa U HEJOCTATKU LIEHTPOOEKHOTO HAacoca.

OcHOBHbIE KOHCTPYKTHBHBbIE THIIbI JIOMIACTHBIX HACOCOB.

JIBuKeHue KUAKOCTH B pabodeM koiiece. TpeyroidbHUKH ckopocTed. OCHOBHOE
ypaBHEHHE JIOMACTHBIX MamuH (ypaBHeHHe Oiliepa). CraTuyeckas U JAUHAMUYECKas
COCTaBJISIIOIIME Haropa. /[eliCTBUTENBHBINA HAIOP HACOCA.

BiinsiHMe yrjia yCTAaHOBKHM JIONacTell HA pa3in4yHble NapaMeTphbl.

BnusiHue yria HakioHa JIONATOK Ha BBIXOJE HA BEJIMYMHY CO3/1aBA€MOI0 HAIopa.
CreneHb pEaKTUBHOCTH Kojieca. TEOpeTHYECKHe U JCHCTBUTEIbHBIC XapaKTEPUCTUKH
LHEHTPOOEKHBIX HAcOCcOB. Tumbl padouux kojec. [logobue HEHTPOOEKHBIX HACOCOB.
3aKOHBI MPOMOPIIMOHATBHOCTH. Y HUBEpPCAIbHAS XapaKTePUCTHKA.

PaboTa Hacoca Ha ceTb.

PabGouas Touka. CoBmecTHass paboTa aByx HacocoB. [logpeska pabouero koJeca.
Bri6op Hacoca mo karanmory. OceBoe ycuiue. [lpudumHbl, pacder OCeBOro ycCwiaus
METOJIbI €T0 yCTpaHeHus. PerynupoBanue paboThl Hacoca.

JIBH2KEeHME JKUTKOCTH 32 KOJIECOM.

Ha3znauenue u Tumbl OTBOASIIMX YCTPOWCTB. SBIICHME KaBUTAMM B HACOCAX.
Onpenenenne MakCMMaldbHOM W JIOIYCTHMOW BBICOT BCACBIBaHUA. | HMIpaBInYecKUn
pacyeT OJIHOCTYIIEHYATOr0 IIEHTPOOEKHOI0 HAacoca.

OcHOBHBbIE€ KOHCTPYKTUBHBbIE TUIbI OPIIHEBbLIX HACOCOB.

KoHcTpykTHBHAsI cxema, yCTPOMCTBO U MPUHIUN PadOThl HACOCAa C KPUBOIIUITHO-
[IATYHHBIM MEXaHU3MOM. 3aKoHbl U rpaduku mnonay. CreneHb HEPABHOMEPHOCTH U
Mepbl 60psOBI ¢ Hell. PaGouwii mporiecc.

XapakTepucTHKa MOPLIIHEBOT0 HACOCA.

NunukaropHas nuarpamma, omnpeneieHue pabouedt Touku. PerymupoBanue

MOPIITHEBOTO Hacoca. KiamaHbl: OCHOBHBIE THUIIBI, NX HA3HAYCHUE U IPUHITUT PaOOTHI.

OcHoBHBIE KOHCTPYKTUBHBIC TUIILI POTOPHBLIX HACOCOB.



[IpuHIMT 1 0OCOOEHHOCTH PabOTHI POTOPHBIX HACOCOB. XapaKTEPUCTUKU POTOPHBIX
HacocoB. CreneHb HEpaBHOMEPHOCTH Mojaauu. KOHCTpykKuMH W 0COOEHHOCTH PabOThI
HIECTEPEHYAThIX HACOCOB, OMNpEJIEJIECHUE HMX IMOJaYd W OCHOBHBIX T€OMETPHUYECKHUX
pazMepoB. KoHcTpykuuu u 0coOEHHOCTHM PAOOTHI POTOPHO-IIACTUHYATBIX HACOCOB.
OnpeneneHue 1noJadyd M OCHOBHBIX TI'€OMETPHUYECKHMX pa3MepoB. KoHCTpykumm u
ocobeHHocTH pabothl. [lonaya u ompezeneHne OCHOBHBIX N€OMETPUUYECKHX pPa3MEpOB
BUHTOBBIX HACOCOB.

S. Oobpa3oBaTe/ibHbI€ TEXHOJIOTHH

Meroauka mnpenoaaBaHusl JIUCHMIUIMHBL «MeXaHUKa KUIAKOCTA M Traza» u
peanu3aiusi KOMIETEHTHOCTHOTO TOJAXOJa B M3JI0KEHUM W BOCIPUSITUU MaTepualia
npeaycMaTpUBaeT HCIOJIb30BaHUE CIEAYIOIIMX AKTUBHBIX M HHTEPAKTUBHBIX (HOpM
MPOBEJICHUS TPYIIOBBIX, WHAWBUIYAIbHBIX, AYJIUTOPHBIX 3aHATHH B COYETaHUU C
BHEAYJIUTOPHON paboTON C 1eiblo (GOpMHUPOBAHUS W Pa3BUTHS MPOGHECCHOHAIBHBIX
HABBIKOB 00YyYaIOLUXCsl:

— 3alllUTa U UHAUBUIYaTbHOE 00CYKICHHE BBIMOIHAEMBIX 3TAMoB J1ab0paTOPHBIX

pabor;

— OpraHu3aiys U MPOBEICHHE TEKYIIEro KOHTPOJS 3HAHHWM CTYIAEHTOB B (opMme

OJIaHKOBOT'O TECTUPOBAHMUS;

— TIPOBEJICHNE CAMOCTOSITEIIbHBIX U KOHTPOJIbHON PaboT;

— MHJMBUAYaIIbHOE 00CYKJICHHUE U 3allliTa KypCOBOU pabOThI;

— IIPOBEJCHNE MHTEPAKTUBHBIX 3aHATUU I10 IPOLEAYpPE MOATOTOBKM K MHTEPHET -
TECTUPOBAHMIO;

— HCIOJIb30BaHME MHTEPAKTUBHBIX (OpPM TEKylIEero KOHTpoist B ¢opme
ayIUTOPHOTO U BHEAYAUTOPHOI'O UHTEPHET - TECTUPOBAHUS.

VYienbHbIA BEC 3aHATHM, MPOBOAUMBIX B HHTEPAKTUBHBIX (opMax, ompeneseH
[JIAaBHOW  LENbI0  00pa3oBaTelIbHOW  MPOrpamMMbl, OCOOCHHOCTHIO  KOHTHHIEHTa
OOy4JaromIMXCcs U COJIepKAaHUEM TUCIUIUIMHBI «MeXaHuKa KUIAKOCTH U ra3a» U, B IEJI0OM
[0 AUCUUIUIMHE, COCTaBISIET 25% ayAUTOPHBIX 3aHATUU. 3aHATHUS JIEKIMOHHOIO THUMA
coctaBisioT 50% OT o0beMa ayTUTOPHBIX 3aHATUI.

6. OuneHnoyHble CpeacrBa AJsl TEKYIIECIro KOHTPOJIsA yCIIeBaeMOCTH,
HpOMe)l(yTOqHOﬁ aTreCrTalli 110 uToraMm OCBOCHMUA JUMCHUIIJIMHBI U yqeﬁﬂo-
MeToAu4YecKoe o0ecrnmeuyeHue CaMoOCTOATEIbHOM paﬁoTbl CTYACHTOB

B mpomecce 00ydeHHs HCMONB3YIOTCS CIEAYIONIUE OLIEHOYHBIE (POPMBI

CaMOCTOSITETTLHOU PabOThI CTYICHTOB:

- BBITIOJTHEHUE CAMOCTOSATEIBHBIX U KOHTPOJIBHBIX PadoT;

- TOATOTOBKA K BBITIOJHEHUIO JTA00PATOPHBIX padOT M UX 3aIUTA;

- TECTUPOBAHMUE;

- BBITIOJHEHHUE M 3aluTa KypcoBOW paboOTHI (M0 MHAWBUIYAIBHOMY 3aJIaHUIO IS
KQKJIOTO 00YJaroIIerocs).

KypcoBasi pabora — 3TO0 camocTosTeNnbHas paboTa CTyJEHTa, BBITIOJIHSIEMAs B
TEYCHUE CEMEeCTpa TOJl PYKOBOJCTBOM IMpEIOJaBaTelNisl, HANpaBlICHa Ha 3aKpEIICHHUE



3HaHMM 10 AaHHOW juciuiuinHe. Llens KypcoBoid pabOThl — KOHTPOJIb 3HAHUU
CTYJIEHTOB, Pa3BUTHUE Yy HHUX HABBIKOB T'HAPABIMYECKUX PACUYETOB C NPUMEHEHHEM
CHPaBOYHOM JINTEPATyphl. TeMa KypcoBoil paboThl: «PacueT HeHTPOOEKHOTO HacOCa».

OneHOYHbIE CpPEJCTBAa TEKYLIEro KOHTPOJS YCIEBAEMOCTH U IMPOMEKYTOUHBIX
aTTeCTAallMil BKJIIOYAIOT BOMPOCHI W 3aJaHHs JUISI CaMOCTOATEIBHBIX M KOHTPOJBHBIX
pabot, Bompockl B (hopme OJIaHKOBOTO U (MIJIM) KOMITBIOTEPHOTO TECTUPOBAHUS, 3AIIUTY
71a060paTOPHBIX U KYpCOBOM paboT, BOIIPOCHI K 3a4ETy.

OOpa3Iel TECTOB, 3aIaHUN I KYPCOBBIX padoT, 3adaHUi JJIsI CAMOCTOSTEIBHBIX U
KOHTPOJIBHBIX PabOT, BOMPOCOB K 3a4€Ty MPUBEICHBI B IPUIIOKEHUU 2.

6.1. ®oH/I O1IEHOYHBIX CPEICTB /ISl NPOBeIeHUs MPOMEKYTOUHOI aTTeCTAIMU
00y4arIuxcs no JUCUUIINHE (MOIYJIIO)

6.1.1. IlepeyeHb KOMIIETEHIIMU C VKAa3aHWEM DTANOB HX (OpPMHUDOBAHHUS B IIPOIIECCE
OCBOEHUS 00Pa30BATEIbHON MPOrPAMMBI

B pesynbrare OCBOEHUS IUCHUUILIUHBI (MOIYJsl) (POPMUPYIOTCS CIEAYIOIIHE
KOMIIETEHIHU:

Kon . .
KOMITETeHIH B pe3yabTare ocBOeHUs 00pa30BaTeIbHON MPOrpaMMbl 00y4aOIIHIACA
" J0JIZKeH 00/1a1aTh
OIIK-1 Crnioco0eH Hcrop30BaTh (PyHIaMEHTAIbHbIE 3aKOHBI IPUPOIBI U
OCHOBHbIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIMIUIAH B MTPOPECCUOHATILHOM
JeATebHOCTH

B npouecce ocBoeHusi oOpazoBaTeIbHON MPOrpaMMbl JaHHBIE KOMIIETCHIUU, B
TOM YHUCJI€ UX OTACJIbHbIE KOMIIOHEHTHI, (DOPMUPYIOTCS MOATAITHO B XOJE OCBOCHUS
0Oy4YaromMUMHCs JUCIUILIUH (MOJyJei), TPAaKTUK B COOTBETCTBUU C YUEOHBIM IJIAHOM U
KaJICHIapHBIM IpadukoM ydeOHOTo mpoliecca.

6.1.2. Onucanue nokasarenei u KpUTCPUCB OIICHHWUBAHUA KOMHGTCH!!I/If/'I, g]}O[zMI/IpyeMBIX
IO UToraM OCBOCHHUA JUCITHUITIIMHBI !MOZ!yHH ), OTTMCAHMNE IIIKAJ OICHUBAHUS

[Toka3aresleM  OLEHMBAHMS  KOMIETEHUMH HA  Pa3jIM4HbIX  J3Talmax  UX
dbopMupOBaHUs SBISETCS JOCTHXKEHUE OOYYalOUIMMHCS IJIAaHUPYEMBIX pPE3yJIbTaTOB
o0yueHus N0 JUCHUILTUHE (MOAYIIO).

OIIK-1
Crioco6eH ucnoap30BaTh PyHIAMEHTABHBIE 3aKOHBI TPUPOIBI U OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTUCIHUILTAH B IPOPECCHOHATBHON JCSITETEHOCTH

Iloxa3aTtenasn Kpurepun onennBanus




2 3 4 5

3HATH: OO0yyarommuiics OO6yuaromuiics OO0yyarommuiics OO0yyvarommuiics
® OCHOBHEIE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
3aKOHBI IIOJIHOE OTCYTCTBHE HEIIOJIHOE YaCTUYHOE IIOJIHOE
TUIPOAMHAMUKH U | yiiyp geocTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
THIPOCTATHKH; .. o
i COOTBETCTBUE CIICYIONIUX 3HAHUM: | CICAYIOIIMX 3HAHUMN: | CICIYIOIINX

H3UYECKUE . .
CBONCTRA CNICAYIOIINX 3HAHH: OCHOBHEIX 3aKOHOB OCHOBHEIX 3aKOHOB 3HAHHN: OCHOBHBIX

JKUJKOCTEN U
ra3oB U PEKHUMBI
TEUECHHUS BI3KOMI
JKUIKOCTH,

® 3aKOHBI
COIPOTHUBJIEHUS
MpY JBUKEHUU
JKUJIKOCTEH B

OCHOBHBIX 3aKOHOB
THUAPOCTATHKH H
TUAPOAUHAMUKH,
(hM3UUECKUX CBOMCTB
SKUJKOCTEH U ra3zos,
PEXKUMOB TEUCHUS
BSI3KOW KHUIKOCTH,

TUJPOCTATUKU U
TUJPOJIMHAMUKH,
(hM3UYECKUX CBOWCTB
JKHIKOCTEH 1 Tra30B,
PEXHUMOB TEUECHUS
BSI3KOM JKUJIKOCTH,
3aKOHOB

TUAPOCTATUKHU U
TUJIPOIMHAMUKH,
(hU3NYECKUX CBOWICTB
JKHIKOCTEH 1 ra3oB,
PEKUMOB TEUCHHUS
BSI3KOM JKHJIKOCTH,
3aKOHOB

3aKOHOB
TUAPOCTATHKA U
TUIPOIUHAMHUKH,
(hr3IIeCcKuX
CBOMCTB JKUJIKOCTEH
Y Ta30B, PEXHMOB
TCUCHUS BA3KOH

TpyGOMPOBOJIAX; 3aKOHOB COMNPOTHBIIC- | CONPOTHBIICHUS MPH | CONPOTHBIICHUS MPU | KHUIKOCTH, 3aKOHOB
® OCHOBBI Ta30BOM | HYSI IPH JIBHKCHUU JIBIKEHUHT JIBIKEHUN COMPOTHUBJICHUS IIPU
JUHAMUKH, JKUJIKOCTCH B JKUIKOCTEH B JKUIKOCTEH B JIBHKEHUN
® KJIACCU(DUKAIMIO, | TpyGONpOBOIAX, TPyOOIIpOBOIaX, TpyOOTIpOBOIaX, JKUJIKOCTEN B
YCTPOHCTBO, OCHOB Ta30MHAMUKH, | OCHOB ra30JUHAMH- OCHOB Ta30JIMHaMK- | TPyOOIpPOBOAAX,
TpUHLAI paGoTEL KJ1acCH(pHKAIIHIO KM, KJacCu(UKANU0 | KM, KIaCCH(HUKAIIMIO | OCHOB ra30IMHAMHU-
¥ OCHOBBI pacyera . . .
- YCTPOMCTB, YCTPOUCTB, YCTPOMCTB, KH, KJ1acCU(DUKALIUIO
MAITHH. MPUHIIMITOB PabOTEI M | IPUHITUIIOB pabOThl | MPHUHITUIIOB paOOThI | YCTPOWCTB,
OCHOB pacuera 1 OCHOB pacuera 1 OCHOB pacueTa MIPUHIIMIIOB PadOThI
THIPABIMYCCKUX TUIPABINYCCKUX THIPABIMYCCKUX W OCHOB pacueTa
MaIIIiH. MalIIIiH. MaruH. J[omycKarT- | TUApaBIMYECKUX
JonyckaroTcs cs He3HauuTeNnbHble | MammuH. CBOOOIHO
3HAYHUTEIbHBIC OIHOKH, onepupyeT
OIITNOKH, HETOYHOCTH, MPHUOOPETCHHBIMU
MPOSIBIIAETCS 3aTpyHCHUS TIPH 3HAHUAMU.
HEJ0CTATOYHOCTH aHAJTMTHYECKHUX
3HAHWM. omnepanusx.
yMeEThb: OO0yyarommuiicst He OO0yuaromuiics OO0yyaromuiics OO0yyaromuiics
® OIpeeNATh yMEeT WIH B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

PEKUM  TeUCHHUS
BSI3KOU
KHUJIKOCTH;

® BEHITIOJTHATH
pacueTsl
CJIOXHBIX
TpyOOIIPOBOIOB;

® paccyuTaThb
HACOCHYIO
YCTaHOBKY;

® BpIOpaTh  HacoC
IO KaTajory;

® OMpE/ICIUTh
JIOILyCTUMYO
BEICOTY
BCAChIBaHHUS

HEIOCTAaTOYHOM
CTETIeHN yMeeT
OIPENIEIIATh PEKUM
TEUCHHUS BA3KOU
JKHUIKOCTH, BBIIIOJTHATH
pacyeThl CIOXKHBIX
TpyOOTIIpOBOOB,
pacCUnThEIBAaTh
HACOCHYIO YCTaHOBKY,
BBIOMpATh HACOC T10
KaTaJory, ONpeensiTh
JTOITYCTHMYO BBICOTY
BCAChIBaHHUs Hacoca,
MEPECUYUTHIBATH

HETIOJIHOE COOTBETC-
TBUE CIEAYIOIINX
YMEHH:
OTIPENENATh PEKUM
TEUYEHUS BA3KOU
XKHUJIIKOCTH,
BBITIOIHSTH PACUETHI
CIIOKHBIX TpyOoTpo-
BOJIOB, PACCUUTHI-
BaTh HACOCHYIO
YCTaHOBKY,
BBIOMpATH HACOC TI0
KaTajory,
OIIpENEIATh

YaCTHYHOE COOTBET-
CTBUE CIEAYIOIINX
YMEHUH: ONpPEeeIIaTh
PEKHAM TEUEHUS
BSI3KOM JKHIKOCTH,
BBITOJIHATE PacyeThI
CIIOJKHBIX TpyOompo-
BOJIOB, PACCUUTHI-
BaTh HACOCHYIO
YCTaHOBKY,
BBIOMPATh HACOC TI0
KaTajuory, onpese-
JISITH TOITYCTHMYIO
BBICOTY BCaChIBaHHUS

MIOJIHOE COOTBETC-
TBHE CIIEAYIOLINX
YMCHHMN:
OTIPEIEIATh PEKUM
TEUYECHUS BA3KOU
KHUJKOCTH, BBINIOJI-
HATh PacdeThl
CJIOKHBIX TPyOOTIpO-
BOJIOB, PACCUHUTHI-
BaTbh HACOCHYIO
YCTaHOBKY,
BBIOMpaTh HACOC IO
KaTaJory, onpeze-
JSTh TOIYCTUMYIO




Hacoca; XapaKTepPUCTUKU JOITyCTUMYIO BBICOTY | HAacOCa, IEPECUYUTHI- | BHICOTY BCAaCHIBAHUS
¢ nepecunTaTh Hacoca Ipu BCACBIBAHUA HACOCA, | BaThb XapaKTEPUCTU- | HACOCA, IEPECUUTHI-
XapaKTCPUCTHKH | epemeHHON YacTOTE | MEPECYMTHIBATE KM Hacoca Tpu BAaTh XapaKTEPUCTH-
Hacoca pn BpaLICHUS. XapaKTEPUCTUKU MEepEMEHHON YacToTe | KM Hacoca mpu
EZE S(I:ITZHHOH Hacoca Inpu BpallcHUs. YMEHUSI | IIEPEMEHHOU
BpATIEHNS,; [IEPEMEHHON 4aCTOTe | OCBOCHBI, HO AOIYC- | YacTOTE BPAILECHUS.
BpalicHusl. KaroTCs HE3HA4H- CBobo1HO omepu-
JHormyckaroTcst TeJbHBIE OMINOKH, pyeT npuobpere-
3HAYNUTENIbHBIE HETOYHOCTH, HBIMH YMEHUSIMH,
OILINOKH, 3aTpyIHEHUS TIPU NPUMEHSET UX B
MIPOSIBJISIETCS AHATTMTUYECKUX CUTyauusx
HEJ0CTaTOYHOCTh ornepanusix, MOBBIIIEHHON
YMEHU, 10 psTy MepeHoce yMEHNH Ha | CIIOKHOCTH.
MoKa3areeH. HOBEIE,
HECTaHJapTHBIE
CUTYyaLuH.
BJIA/IETh: OOyuatomuiicst He OO0yuaromuiics OOyJaromuiics OOyuatomuiics B
® HaBBIKAMHU BJaJeeT WIH B BJIaJIceT METOIAMH YaCTUYHO BIajceT MOJHOM 00BeMe
THAPaBIMYCCKUX | HEAOCTATOUHOM TUJIPABINYECKUX METOJAMU THJIPABIHU- | BIAJAECET METONAMU
pacteTos ¢ CTETEHH BIAJIEET PacyeToB, OKCIIEPU- | YECKHMX PACUETOB C TUIPABIMYECKUX
TIPUMCHCHHCM METO/aMH THIPaBIH- | MEHTaIbHBIMHU MIpUMEHEHHEM CIIpa- | pacueToB, FKCIEpPH-
;ﬁg:;gj;;ﬁ; YECKHUX PacyeTos, METOANKAMHU ) BOYHOH JIUTEPATYPHl, | MEHTAJIbHBIMU
® skcrepuMenTany | PKCTIEPUMEHTATBHBIME | HCCIIE0BAHM 9KCTIIEPUMEHTAIbHBI- | METOAMKAMU
HBIMH METOIUKaMHU THJPOMEXaHUYECKUX | MU METOJUKAMH WCCIIeZIOBaHU I
METOUKaMHU UCCIIeI0BaHUM U TEIUIOBBIX UCCIIeIOBaHUM THIIPOMEXaHu-
HCCIIeIOBaHUI THAPOMEXaHNYCCKUX M | XapaKTe-PUCTHK THAPOMEXAaHNMYCCKUX | YCCKHMX U TCIIOBBIX
TUNIPOMEXAHIIEC | remroBpIx pabouux cpe B ¥ TEIJIOBBIX XapPaKTe- | XapaKTEPHUCTHUK
KHX H TCTLIOBBIX XapaKTEepPUCTHK HETOJIHOM 00beMe, PHUCTHK pabounx paboumx cpefn,
XapaKTEepPUCTHK

pabouux cpex,
HaAXOJSIINXCS B
COBPEMEHHOM
TEXHOJIOTUYEC-
KoM 000pyI0Ba-
HHUU.

paboumux cpen.

JTOTTYCKAFOT-CSI
3HAYNUTEIIbHEIC
OIIMOKH,
MIPOSIBIISIETCSI
HEJIOCTaTOYHOCTh
BJIaJICHHS HAaBBIKAMU
0 pany
MOKa3aTeseH.

cpen. HaBbiku
OCBOEHBI, HO
JTOTTYCKAIOTCS
HE3HAYNTEIIbHBIC
OIIIMOKH, HETOYHOC-
TH, 3aTPyTHEHUS TIPH
aHAITMTUYECKUX
oTIepaIusX,
nepeHoce yMeHui Ha
HOBEIE,
HECTaHJJAPTHBIC
CUTYaIIHH.

CBOOOTHO TTPUMEHSI-
€T TOJTy4YEHHbIe
HABBIKH B CUTYallU-
SIX TIOBBITIICHHOM
CIIOKHOCTH.




[[Ixanpl OLIEHUBAHHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALIUH U UX ONMCAHMUE:
DopMa NPOMEKYTOYHOM ATTECTALMHU: 3a4eT.

[IpomexyTouHast aTrTecTanus oOydaromuxcs B ¢dopme 3auéra MPOBOIUTCS IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHJIOB YUEOHOUM pabOThI, MPEIyCMOTPEHHBIX YUCOHBIM
IJJAHOM TI0 JAaHHOW JWCIUIUIMHE (MOJYJII0), TPH STOM YUYHUTHIBAIOTCS PE3YIbTaThl
TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH B TeueHHue ceMecTpa. OlieHKa CTENeHU JOCTHKECHUS
OOyYarOMIMMUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOYy4YEHHUS M0 JUCITUIUIMHE (MOIYJIIIO)
MPOBOAUTCS TIpENnoAaBaTeleM, BeAyLIUM 3aHSATUS MO JUCHMUILUIMHE (MOIYII0) METOJI0M
DKCIEPTHOW OLEHKU. [lo wToraM mnpoMeKyTOUYHOM aTTecTalud MO0 JIUCUUILIMHE
(MOZ1yJTI0) BBICTABJISIETCSI OLIEHKA «3aYTEHO» WIIH «HE 3a4TCHO.

K npomesxcymounoti  ammecmayuu  OONYCKAOMcsi  MOAbKO — CMYOEHMmbl,
BbINONHUBUIUE BCE BUObL YUEOHOU pabombl, npedycCMompenHvle padboydell npocpammor no
oucyuniune «Mexanuka dHcuoKocmu u 2azay (bINOIHUIU U 3AUWUMUIU 1AOOPAMOPHbBLE
pabomwl, HANUCATU CAMOCMOAMETbHbLE U KOHMPOIbHbIE pAOOmMbL, MeCmbl, 8bINOIHUIU U
3aUUMUIU KYPCOBYI0 pabomy).

Mxana
OLICHUBAHUSA

Onucanue

BrinmonHeHs! Bce BUbI y4eOHOM paOOThI, MPe1yCMOTPEHHBIE
y4eOHbIM Tu1aHOM. CTYyZEHT IeMOHCTPUPYET COOTBETCTBHE 3HAHUH,
yMEHUH, HABBIKOB IPUBEACHHBIM B TaOIHUIaX MMOKA3aTENECH,
orepupyeT NpuoOPETEHHBIMU 3HAHUSAMH, YMEHUSMHU, HABBIKAMH,
IIPUMEHSET UX B CUTYALUSX MOBBILIEHHOW CIIOXKHOCTH. [Ipu sTOM
MOTYT OBITh JOMYIIEHBI HE3HAYUTEIbHBIE OIMNOKH, HETOUHOCTH,
3aTPYAHEHUS IPU AHATUTUYECKUX ONEPALUSIX, IEPEHOCE 3HAHUM U
YMEHUW Ha HOBBIE, HECTAHJAPTHBIC CUTYallHH.

3a4TeHo

He BoimonHen oauH wiv 6oJiee BUIOB yueOHOM paboThI,
IPEeIyCMOTPEHHBIX Y4eOHBIM T1aHOM. CTYJIEHT AEMOHCTPUPYET
HEIOJIHOE COOTBETCTBHUE 3HAHWN, YMEHUI, HABBIKOB MIPUBEJICHHBIM B
Ta0JIMIIaX TTOKA3aTeIsIM, JJOIMYCKAIOTCS 3HAUUTEIbHBIC OIITHOKH,
MIPOSIBIISIETCS] OTCYTCTBUE 3HAHWM, YMEHUMN, HABBIKOB TIO PSTY
MOKa3aTeliel, CTYICHT UCIIBITHIBACT 3HAYNTEIILHBIE 3aTPy THCHUS
P OTIEPUPOBAHKUY 3HAHUSIMH U YMEHUSMH TIPH MX TIEPEHOCE HA
HOBBIC CHTYAIlUU.

He 3aureno

@OHJIbI OLEHOYHBIX CPEACTB MPEACTaBICHbl B NPWIOKEHUH 2 K pabouei
IIporpaMMme.



7. YueOHO-MeTOAN4YecKoe U MH(POPMALIMOHHOE o0ecriedeHUe TUCHUITIMHBI

a) OCHOBHAas JiUTeparypa:
1.Moprynog, K.II. 'uapasnuka [DaeKTpoHHBIN pecypc] : yuel. — DIEKTpOoH. AaH.
— Cankr-IletepOypr : Jlawp, 2014. — 288 c. — Pexum nocrymna:
https://e.lanbook.com/book/51930. — 3aru. ¢ skpana.

0) 1oMoTHUTEIbHAS JJUTEepaTypa:

1. [Ta6noBckuii, A.C. BrimonHeHNe DOMANTHUX 33JaHUN M KYypCOBBIX paboOT 1O
qucuumuiniHe «MexaHuKa JKUJIKOCTH U Ta3a»: yuel. mocobue: B 2 uv. —Y. 2:
['uaponunamuika [DNEeKTPOHHBIN pecypce] : yued. mocoOue — DIIEKTPOH. JIaH.
— Mocksa : MI'TY um. H.D. baymana, 2012. — 65 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/58555. — 3ari. ¢ sxpaHa.

B) IPOrpamMMHoOe odecrneyeHre 1 HHTEPHeT-PeCypPChbl:

[IporpammHuoe obecrnieueHre He MPeayCMOTPEHO.

HUuTepHeT-pecypchbl  BKIIOYAIOT  JOCTYN K  3JEKTPOHHBIM  OMOIMOTEKaM
yHuBepcuteta (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog), k 31exTpoHHBIM
KarajoraM  BY30BCKMX  OWONMMOTEK W  KpynmHedWmmx  Oubnuorek  MOCKBBI
(http://window.edu.ru).

8. MarepuajibHO-TeXHHYECKOE o0ecnedeHue TUCIUIIIMHBI

[Ipy w3ydYeHWH NaHHOW JUCHMIUIUHBI HCIOJIB3YIOTCS CIEIUATH3UPOBAHHBIC
yueOHbie jJabopaTtopun kadenpsl «IIpomeccsl u anmaparbl XUMUYECKON TEXHOJIOTUM,
OCHAIIIEHHbIE JIA0OPATOPHBIMU YCTAHOBKAMH, HEOOXOAUMBIMH JJIi TPOBEICHUS
71a60paTOPHOTO MPAKTUKYMA.

9. MerToauuecKkue peKOMEHIANUM JIJIsl CAMOCTOSTEIbLHON padoThl
CTYJAE€HTOB

- OOs3arenbHOE MOCEIIEHUE JIEKIMHA Beayllero mpenogasarensd. Jlekuuum -
OCHOBHOE METOJMYECKOE PYKOBOJACTBO TMpPH M3YYEHUHM JUCUMIUIMHBI, Hauboiiee
ONTUMAJIbHBIM 00pa30M CTPYKTYPUPOBAHHOE M CKOPPEKTUPOBAHHOE HA COBPEMEHHBIN
MaTepuai; B JEKUUAX IIyOOKO M MOAPOOHO, apryMEHTHPOBAHO U METOAOJIOIMYECKU
CTPOr0 paccMaTpUBAIOTCS TJaBHbIE MPOOJEMBbl TEMbl; B JIEKIMAX HArOTCS pa3HbIe
HOJIXOJbl K HCCIEIYyEeMbIM IpobiieMaM; B pabOuMX KOHCHEKTaX JIEKIMH JKelaTeIbHO
OCTaBJIATH I10JIs, HA KOTOPBIX BO BHEAYIUTOPHOE BPEMs MOXKHO CIE€JIaTh IIOMETKU U3
y4e0HO-METOIMYECKOr0 O0eCHeueHus: JUIsi CaMOCTOSITENIbHOM paldoThl  CTYJIEHTa,
JIOTIOJIHAIOIIETO MaTepHual JEeKIUH, a TaKKe IMOMETKH, MOAYEepPKUBAIOIIUE OCOO0YIO
BAJKHOCTH TE€X MJIM MHBIX TEOPETHUUECKUX MOJIOKECHHM.

- IlonroroBka u akTuBHas paboTa Ha MPAKTHYECKUX 3aHATUAX. [loaroroBka k
NPAKTUYECKUM  3aHATHUSM  BKJIIOYAeT NOpOpadOTKy  MaTepuagoB  JIEKUMA U
PEKOMEHJOBaHHOM y4eOHOM TUTEepaTyphl.



- IloaroroBka k nabopaTopHbiM paboTaM. JlabopaTopHble 3aHATHS — 3TO
aKTUBHas (opMa y4eOHOro Impoliecca, MpU MOJATOTOBKE K KOTOPOH OOydaromiemycs
HEOOXOJMMO H3YyUYUTh OCHOBHYIO JIUTE€pATypy, O3HAKOMUTHCA C JOIMOJHHUTEIbHON
JUTEPATYPOU, 03HAKOMUTHCS C TEXHUKON MIPOBEICHUS TA0OPATOPHBIX padoT.

- BaxxHOll YacThiO €aMOCTOATENBHOW pabOTHl SBIACTCS UYTEHHE Yy4eOHOU U
Hay4HOU juTeparypbl. OcHOBHAsA (PYHKIUSI y4eOHUKOB — OPHUEHTHPOBATH CTYACHTOB B
CUCTEME 3HAaHWM, YMEHUW U HaBBIKOB MO JAHHOM JUCIMIUIMHE, KOTOPbIE HEOOXOAMMBI
OyIyILIHUM CIIeIIMaIuCTaM.

10. Meroauuyeckue peKOMEHAAUUHM JJIs1 MIPernoaBaresis

- FJ'Iy6OKOC OCBOCHHEC TCOPECTUUCCKUX ACIICKTOB TCMAaTUKHU KypCa, O3HAKOMJICHUC U
Hepepa60TKa JIUTCPATYPHBIX HCTOYHHUKOB, COCTABJICHUC CIIMCKA JIMTCPATYPHI,
00s13aTeIbHOU JJIA1 NU3YUYCHUA U ﬂOHOHHHTCHBHOﬁ JINTCPATYPBHI.

- Pa3paboTka METOOMKH H3J0KEHUA Kypca: CTPYKTYpbl M IOCIEI0BAaTEIbHOCTH
W3JIOKEHNsI MaTepuaina; COCTaBJIICHHE TECTOBBIX 3aJaHWM, KOHTPOJIBHBIX
BOIIPOCOB.

- PazpaboTka METONMKM TPOBENCHHS U  COBEPIICHCTBOBAHHUE TEMATUKH
MPAKTUYECKUX padOT; UCTIOIB30BAHKE B MPAKTUKYME PEAIbHBIX TAHHBIX.

- PazpaboTka METOOMKH CaMOCTOSITENIBHOW pPabOThl CTYJEHTOB; IOCTOSHHAS
KOPPEKTUPOBKA CTPYKTYPbI, COJIEPKaHUs Kypca.

[Iporpamma cocraBieHa B cooTBercTBuM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHJIAPTOM BBICHIETO OOpa30BaHUs IO HAMPABICHUIO MOATOTOBKU
OakamaBpoB  16.03.03 Xojoam/jbHasi, KPHOTeHHAss TEXHUKA M  CHCTEMbI
JKM3HeoO0ecnmeYeHusl.

IIporpammy cocraBu.:

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

IIporpamma yTBep:xkaeHa Ha 3acenannu kadenpol «Ilpomeccsl M anmapartsl
XHUMHYECKON TEXHOJOTHI» « _ » 2021 r., mpotokoi Ne

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



ITpunoxxenue 1.

CTpyKTypa U coiep:KaHue TMCHUNINHBI «MexXaHuKa KUJAKOCTH U Ta3a» M0 HANPABJIEHHUIO MOAT0TOBKHU
16.03.03 XoJ1oanjibHasi, KPHOTE€HHAS] TEXHUKA U CHCTEMBI KH3Heo0ecnevyeHus (0akaaasp)

n/n

Pa3zgen

Cemectp

Heneas

cemecTpa

Buabi yueOHo# padoThl,
BKJIKOYasi CAMOCTOSATEIbHYIO
padoTy CTy1EeHTOB,

U TPY10eMKOCTh B Yacax

Buabl camocTosiTe1bHOM PadoThI
CTY/1€HTOB

Dopmbl
arrecTauu
"

J | I/C | Jab |CPC | KCP

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

1.1

Beenenue. [Ipenmer u 3agaun
Kypca. MosekyispHas CTpyKTypa u
0COOEHHOCTH KHJIKOTO U Ta3000pa3-
HOI'0 cOCTOAHUA. I 'mmoTe3a o
CIUIOMHOCTH cpefibl. OCHOBHBIC
CBOICTBA KUIKOCTH U ra3a:

CXKNUMAEMOCTh, IINIOTHOCTD, BA3KOCTbD.

3aBHCUMOCTH CBOMCTB JKHUJKOCTH U
rasa OT JIaBJICHHS U TEMIIEPATypBbl.
3akoH HproToHa 1151 BA3KOTO
TpeHust. Pexxumsl Teuenus. Yucio
Peitnonpaca. Onpenenenue yncia
PeitHonbaca misg kaHaiza
MIPOU3BOJIBHOI'O CEYEHUS.

1.2

Cemunapckoe 3anamue
«OmnpeneneHue BI3KOCTU U
MJIOTHOCTH KUJAKOCTH U rasa Mnpu
pa3IUYHBIX TEMIIepaTypax 1
naBieHusx. OnpeneneHue pekuMoB
TEUECHHUS BI3KOH HECKIMaeMOH
JKHIKOCTH




1.3

OcHOBHbBIC YyPABHEHHSA
COXpaHeHHs: HePa3pPbIBHOCTH,
JBUKEHUSI B HATIPSIKEHUSIX.

3aK0H COXpaHEHUS MACChI —
ypaBHEHHE HEPa3PHIBHOCTH
(crmomrHOCTH) B 1 depeHnanbHoM
dbopme. HanpskenHoe cocTosiHue
KUJKOCTHU: CUJIBI, IEHCTBYIOIINE B
KHUJIKOCTH, CBOHCTBA €MHUYHBIX
MOBEPXHOCTHBIX CHJI. 3aKOH
COXpaHECHHS KOJIMIECTBA JIBIKCHUS —
YpaBHEHUS JIBUKCHUS B
HanpsukeHusX (ypaBHeHus Komm).
3aKOH COXpaHEHHsSI MOMEHTa
KOJIMYECTBA JIBHXKEHUSI — CHMMETPHUS
TeH30pa HanpspkeHud. O000IeHHBIN
3akOH HprotoHa. YpaBHeHUs
JBUKCHHSI HEC)KUMACMBIX JKUKOCTH
u ra3a (ypaBHenus HaBbe-CToKCa).

1.4

BBogHoe 3ansatue no
71a060paTOPHOMY MPAKTUKYMY

1.5

3aKOoH COXpaHEHUs YHEPTUU —
YpPaBHEHHUE SHEPIUU U MIEPEHOCa
Temia. YpaBHeHus PeliHonbaca nis
Pa3BHUTOTO TYpPOYJICHTHOTO JBYKCHUS
HEC)KMUMAEMOM KUJIKOCTH. Mozenb
WJICaTIbHOW KUJIKOCTH. Y PaBHEHUS
JBIKEHUS UJ1€aTTbHOM )KHIKOCTH B
nuddepennmanbaon hopme
(ypaBHeHus Ditnepa).




1.6

Cemunapckoe 3anamue
«OmpeneneHne pe>KMMOB TEUCHUS
KHUJIKOCTH U ra3a B TPYOHOM M MEX-
TpyOHOM IIPOCTPAHCTBAX KOXKYXO-
TPYOHBIX TETTIOOOMEHHHUKOBY

1.7

I'mapocraTtuka. AOGCOJIOTHBIN U
OTHOCHTEJBbHBIN NMOKOI. 3aK0OH
ITackans.

I'unpocraruka. Juddepennuansrnoe

YpaBHEHUE TOKOSIIEHCS )KUIKOCTH.
AOCOIIIOTHBIN OKOH. 3aKOH
pacmpesieieHus 1aBJICHUS B
HEC)KUMAEMOH KHIKOCTH (3aKOH
[Tackans). Cuna naBiaeHUs KUIKOCTH
Ha TUTOCKUE ¥ KPUBOJIMHCHHBIC
noBepxHOCTU. OTHOCUTENBHBIH
MOKOM JKMJIKOCTH BO BPAILIAFOIIEMCSI
cocye.

1.8

Jlabopamopnas paboma «OnbIT
Peitnonbacar.

1.9

Kunemaruka. Iloje ckopocrei,
JIMHUS M TPYOKA TOKA, ypaBHEeHHE
NMOCTOSIHCTBA pacxoja.
Kunemaruka sxugkoctu. [[Ba Mmetoma

OTIMCaHUS JBUKEHUS KUIKOCTH.
ITone ckopocteii. Kunemaruueckue
XapaKTePUCTHUKU TOJIS: JINHUS TOKa,
TpyOKa TOKa, TPaeKTOPHs,
3JIEMEHTapHas CTpyilka. Y paBHEHHE
HEPa3pHIBHOCTU B UHTETPAILHOM
dbopme (ypaBHEHHE MTOCTOSHCTBA
pacxoja).




1.10

Cemunapckoe sauamue
«I'mppocratuka»

1.11

YpaBHenune bepuysim ais
H1eAJIbHOM U pPeajbHOMN KUAKOCTH.
OmHOMEpHOE ABMKEHUE HEC)KIMAeE-

MO KUAKOCTU. Y paBHEHUE
bepHymnu U1 AMHUM TOKA U MOTOKA
UIeaIbHON U BSA3KOIM HECKUMaeMOM
KUAKOCTU. MeTo/1bl U3MEPEHUs
JUHAMUYECKOTO U MOJHOTO HAMOPOB.
Koadpumument Kopromuca.
I'mapaBnuueckue notepu Mo JIuHE
TpyOonpoBoja. 3akoH Ilya3zeitis u

dopmyna Jlapcu.

1.12

Jlabopamopnas paboma «OnbIT
PeiiHonbacay (3ammmra)

1.13

3aKOHBI CONIPOTUBJIEHUS B IIIaIKUX U
IepoxoBaThIX TpyOax. Kpuseie
Hukypanze. [lotepu B MECTHBIX
compoTuBieHUsX. [Ipumenenue
ypaBHeHus1 bepHyum uis pacuera
HPOCTBIX U CIOXKHBIX TPyOOIpPOBO-
noB. [Tpubops! 15 onpeneneHus
pacxona: Tpy6a Bentypu,
pacxoJoOMepHbIe 1uadparmbl 1

CoOI11a.

1.14

Cemunapckoe 3anamue
«Ormpenenenye noTepb Haropa B
TpyOompoBoje. [Ipsimas 3amaua
bepnymm»




1.15

Hcredyenne U3 oTBEpCTHI U
HacaakoB. ['uapaBiauyeckuii yaap.
I/ICTG‘-IGHI/IC KUIKOCTHU U3 OTBepCTI/ISI

B TOHKOH CTCHKE IIpU NMOCTOSAHHOM
Hanope. Ko dummentsr cxxaTust
CTpYH, CKOPOCTH, pacxoja.
HcredeHne KUIKOCTH U3 HACAIKOB
IIPU MIOCTOSIHHOM Harope. THurib
HaCaJlKOB 1 UX IPUMCHCHHE.

1.16

Jlabopamopnas paboma
«Pacxonomep Bentypn»

1.17

Hcreuenne nmpu nepeMeHHOM
Hanope. SIBieHue ruipaBInyeCcKoOro
yaapa B TpybomnpoBojie. @opmyina
XKyxoBckoro. MeTozs! 60pbObI C
TUIPOYAApOM.

1.18

Cemunapckoe 3anamue «O0OpatHas
3amaya beprymm»

1.19

IHonsTHe ruapaBIHYeCcKON
MALIMHBI.
[Tpunnun obpatumoctu. OCHOBHBIE

napameTpbl, XapaKTepU3yIOIIHe
paboTy Hacoca: Hamop, mojaua,
MOILHOCTbG, KIi. IToHATHE HacoCcHOM
ycTaHoBKH. OmpeniereHue Haropa 1o
napameTpaM HaCOCHOM YCTaHOBKHU U
IO MTOKa3aHUsM MPHOOPOB.

10

1.20

Jlabopamopnas paboma
«Pacxonomep Bentypu» (3amura)

10




1.21

Knaccudukanus ruipaBindecKux
MAIIMH 110 SJHEPreTHYeCKOMY
NPUHIAILY.

Knaccudukanus ruapaBindeckux
MAII{H [0 SHEPTeTHIECKOTO
NPUHLHUITY (110 YPaBHEHHIO
bepnymnn). KoHCTpyKTUBHBIE CXEMBI
HEHTPOOEKHOTO HAacoca, YCTPOMCTBO
U npuHIUn pabotel. [IpenmyiecTBa
Y HEJIOCTATKH IEHTPOOEKHOTO
Hacoca.

11

1.22

Cemunapckoe 3anamue «Pacuet
CJIO’KHOTO TPyOOTpOBOA»
Brigaua 3amanus Ha KypcOBYIO
paboty

11

1.23

OcHOBHBIE KOHCTPYKTHBHbBIE
THIBI JIONIACTHBIX HACOCOB.
JIBu>KeHHE KUAKOCTH B pabodeM

KoJiece. TpeyroJbHUKH CKOPOCTEH.
OcCHOBHOE ypaBHEHHE JIOMACTHBIX
ManvH (ypaBHeHue Jiiepa).
CraTtnueckas 1 JUHaAMHUYCCKas
COCTABJISIONIHE HATIOPA.
JlelicTBUTENBHBIN HAIOP HACOCA.

12

1.24

Jlabopamopnas paboma
«HccinenoBanue ypaBHeHUs
bepnyinmy.

12

1.25

Biusinue yriia ycTaHOBKH
Jionacreil Ha pa3JIHYHbIe
napaMeTpsl.

BrnusiHue yriia HakJIOHa JOMATOK Ha
BBIXO0/I€ HA BEJIMYMHY CO37aBa€MOI0

Hariopa. CreneHb PCAKTHBHOCTHU

13




KoJieca. TeopeTnueckue u
JEHCTBUTEILHBIC XapaKTePUCTHKU
HEHTPOOEKHBIX HACOCOB. THIIbI
pabouux konec. [TogobOue
[EHTPOOEIKHBIX HACOCOB. 3aKOHBI
TIPOTIOPITUOHATILHOCTH.

yHI/IBepcaHLHaﬂ XapaKTCpUCTUKaA.

1.26

Cemunapckoe 3auamue «Vcteuenue
JKUJIKOCTH U3 OTBEPCTHUI M HACaJKOB
P TIOCTOSTHHOM yYPOBHE»

13

1.27

PadoTa Hacoca Ha ceTb.
PaGouas Touka. CoBmMecTHast paboTa

IByX HacocoB. [lonpeska pabouero
KoJieca. Bbibop Hacoca 1o karanory.
OceBoe ycunue. [Ipnunnsl, pacyer
OCEBOT'0 YCHUJIUSI U METO/IbI €T0
ycTpaHenus. Perynuposanue paboTbl
Hacoca.

14

1.28

Jlabopamopnas paboma
«HccnenoBanne ypaBHeHUs
bepuymmmy (3ammTa)

14

1.29

I[BI/DKeHI/Ie KHJIKOCTH 3a KOJIECOM.
HaznadeHnue u TUIIBI OTBOISAIINX

YCTPOMCTB. SIBIICHHE KaBUTAalUU B
Hacocax. OnpejeneHre MaKCuMab-
HOM U I0IIyCTUMOMU BBICOT
BCcachIBaHusl. ['napaBinueckui
pacyer OJHOCTYIIEHYaTOro
HEHTPOOEIKHOTO HAcoca.

15

1.30

Cemunapckoe 3anamue «Vcreuenne
JKUJKOCTU U3 OTBEPCTUI U HACAKOB
IIPU [IEPEMEHHOM YPOBHE»

15




1.31

OcHOBHbIC KOHCTPYKTHBHbIC
THIbI IOPIIHEBBIX HACOCOB.
KoHcTpykTuBHas cxema, yCcTpolcTBO

¥ TIPUHIIUT pabOTHI Hacoca ¢
KPHUBOIIMITHO-IIATYHHBIM
MEXaHU3MOM. 3aKOHBI U rpauKu
nojay. CrerneHb HEPaBHOMEPHOCTH U
MepsI 00pbOBI ¢ Hel. Paboumit
nporiecc.

16

1.32

Jlabopamopnas paboma
«HccnenoBanne UCTEYEHUSD.

16

1.33

XapakTepucTHKA MOPIIHEBOT0
Hacoca.
WNunukaropHas quarpamma,

omnpezeneHue paboyeit TOUKy.
PerynupoBanue nopiuHeBoro
Hacoca. KiamaHbl: OCHOBHBIE TUIIBI,
WX Ha3HaYeHHUE W MPUHIIUI PaOOTHI.

17

1.34

Cemunapckoe sauamue
«Omnpeznenenue Harnopa 1o
napaMeTpaM HaCOCHOM yCTaHOBKHU U
10 [TOKa3aHUsAM IIPHUOOPOB»

17

1.35

OcHOBHBIE KOHCTPYKTHBHBIE
THIIBI POTOPHBIX HACOCOB.
[Tpunun u ocobeHHOCTH paboTHI

POTOPHBIX HACOCOB. XapaKTEPUCTH-
ku. CTeneHb HEPaBHOMEPHOCTHU
nogaun. KoHCTpyKIuu u ocoOeH-
HOCTHU paOOTHI IIECTEPEHYATHIX
HACOCOB, OIPeIeJICHUE UX MOAaYU U
OCHOBHBIX T€OMETPHUIECCKUX
pa3zmepoB. KoHCTpyKIuu u

18




0Cc00EeHHOCTH paboThl pOTOPHO-
MJIACTUHYATHIX HacocoB. Ompenerne-
HHE 0124 U OCHOBHBIX
TreOMETPHUUECKUX Pa3MEPOB.
KoHucTpykiuu u 0cOOCHHOCTH
paboThl BUHTOBBIX HacocoB. [lomgaua
U ONpeieNICHHe OCHOBHBIX

TCOMCTPUUCCKUX PA3MCPOB.

Jlabopamopnas paboma

1.36 | «HccnenoBaHue UCTSUEHUS 18 2 8 3amm-
Ta KP.
(3amuTa)
dopMa aTTecTanum 19-21
B
Cero 4acos 110 JUCIHTIINHE 36 18 18 108 +




[Tpunoxenue 2
K pabodeii mporpamMme

MMHUCTEPCTBO OBPA3OBAHMS M HAYKH POCCUMCKOM OEJIEPALIMN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHWE BBICIIEI'O OBPA30BAHVA

«MOCKOBCKHUH NOJIUTEXHUYECKUII YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

Hanpasnenue nodcomosxu: 16.03.03 XonoaunpHasi, KpHOT€HHAs TEXHUKA U CUCTEMBI
AKHU3HEeoOecneueHNs
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Cocmasumenu:
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Taobnuua 1

IIOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUH

MEXAHUKA KUIKOCTU U T'A3A

OI'OC BO 16.03.03 X0/10111bHUKH, KPUOTEHHAS] TEXHUKA U CHCTEMBI KU3Heo0ecnedeHus

B mpoiiecce ocBOeHUS JAHHOUN TUCIUTUIHHEI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CIICTYIOIINE
o0menpogeccnoHaJ bHble KOMIIETEHIIUM:

TpyOOIIpOBOAX;

® OCHOBBI Ta30BOM JHHAMUKH;

® ki1acCUUKAIINIO, YCTPOUCTBO,
NPUHIHAI PaOOTHI U OCHOBBI
pacucTa ruJpaBJIMYCCKUX MAlllUH

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texnosoruss | @opma CTeneHu ypoBHeil 0CBOCHUS

MNH- OOPMYJINPOB- (popMuUpOBaH (OLEHOYHOIO0 |[KOMIIETEHLUI

JTEKC KA us cpencrBa**

KOMIIeTeH Uil
OIIK-1 |Crocoben 3HATh: TIEKIIUH, C/P, Ba3oBblii ypoBeHb
MCIIOJIb30BATh ® OCHOBHBI€ 3aKOHBI U MIOHATHS CEMUHApHhI U K/P - BJIaJICET HaBbIKAMU THJIPABIUYECKUX
(dyHIaMeHTaIbHbBIE TUAPOAMHAMUKU U TUAPO- npaktuyeckue | KP, pacyeToB C MPUMEHEHHEM CIPAaBOYHOMN
3aKOHBI IPUPOJIBI U CTaTHKU; 3aHATHS, T JUTEPATYPHI U OCHOBHBIMH METOIMKAMU
OCHOBHBIE 3aKOHBI * (huzmueckue CBOICTBA naboparopueie | 3auer UCCJIEI0BAHUM THIPOMEXaHUYECKHUX U
€CTECTBEHHOHAYYHBIX | KUAKOCTEH U ra3os; 3aHATHS, TEIJIOBBIX XapaKTEePUCTUK PaboUmnX
ITACLUILIIUH B ® peXKUMBI T€UEHUS BSI3KOU CaMOCTOSITEITb- Cpell, HaXOIAILUXCS B COBPEMEHHOM
npodeccuoHanbHOM KUJKOCTH; Has pabora, TEXHOJIOTHYECKOM 000pYyI0BaHUH.
esATeTbHOCTH ® 3aKOHBI COMPOTUBIICHUS TIPU KypcoBast IloBbllIeHHBI YPOBEHD
JBUKEHUHU KUJKOCTEN B paboTta - crioco0eH MPOBOAUTH THIPABINYECKUE

pacdeTsl 000pYIOBaHHSI TOBBIIICHHOM
CJI0’KHOCTH.




yMeTh:

® OIIPENEIIATh PEKUM TEUCHUS
BSI3KOM KHJIKOCTH;

® BBITIOJIHATH PACYETHI CIIOKHBIX
TpyOOIIPOBOIOB;

® PaCCUUTHIBATH HACOCHYIO
YCTaHOBKY;

® BEIOMpATh HACOC T10 KaTajory;

® OMPEIEIATh JOMYCTUMYIO BBICOTY
BCACBIBAHMSI HACOCA;

® [IEPECUYUTHIBATh XaPAKTEPUCTUKU
Hacoca MpHy MepeEMEHHON 4acToTe
BpaIeHUs

BJIA/IeTh:

® HaBBIKAMU THIPABINYECKUX
pacyeToB C MPUMEHEHHEM
CIIPAaBOYHOM JIMTEPATYPBHI;

® SKCIEPUMEHTAIbHBIMU
METOJMKaMHU UCCIIEI0BAaHUI
TUAPOMEXAHUYECKUX U TETUIOBBIX
XapaKTepUCTHK paboyuXx cpe,
HaXOJISAIIUXCS B COBPEMEHHOM
TEXHOJIOTUYECKOM
000pyTI0BaHUN.

- COKpalcHus (POPM OLCHOYHBIX CPEACTB CM. B IIPHUIIOKCHHUHU Z K .
**.C 2 x PIT



Tabmuia2

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

Haumenosanue [IpencraBnenue

Ne OLIEHOYHOTO Kpartkas xapakteprucTruka OLleHOYHOTO OLICHOYHOTO CPE/ICTBA B

0C CpeJicTBa CpeacTea dOC
CpencTBo NpoBEepKH YMEHUM IPUMEHSTh

CamocrosiTenbHas
[IOJIyYEHHBIE TEOPETUUECKUE 3HAHUS JUIS .
1 pabora [Tpumepsl 3aganuii
(C/P) peLIEHHs TPAKTUYECKUX 3a/1a4 110 pa3aesiamMm

MUCUMITIAHEL

Konrponbnas padora
(K/P)

CpenctBo NpoBEPKU YMEHUI IPUMEHSATh
MOJTy4YE€HHBIE TEOPETUUECKHUE 3HAHUS [Tt
pelIeHns MPAKTUUECKUX 3a1a4 110
JTUCLUILIMHE B LIETIOM.

[Tpumepsl 3agannii

Kypcosas pabota

CpenctBo NpoBEPKU YMEHUI PUMEHSATh
[IOJIyYEHHBIE 3HAHUA JUI pELICHUS 3a1a4

[Tpumep 3ananuii s

2 (KP) WJIM 33JJaHUH 110 3apaHee ONPEeECIICHHOU BBIIIOJIHEHMSI KypCOBOU
METOJIMKE IO MOAYJII0 WIN JUCLUIIIIMHE B paboThI
LEJIOM.
Cucrema cTaHJapTU3UPOBAHHBIX 3a/1aHUH,
Tecr MIO3BOJISAIOILAs aBTOMAaTU3UPOBATh .
3 9 @DOoHJ TECTOBBIX 3aJaHUN
(T) IIpOLIeIyPY U3MEPEHMS YPOBHS 3HAHUM U

yMeHHUI 00yYaroImerocs.




KYPCOBAA PABOTA
PACYHET HEHTPOBEXHOI'O HACOCA

[lenTpoOexHBIM Hacoc mMojaeT Boay c Temmeparypod °C M IUIOTHOCTBIO p U3
anmapata | B ammapatr 2. [laBnenwe B ammapate 1 — P, B anmapate 2 — Ps.
['eoMeTpudeckasi BpICOTa MObEMA KUAKOCTH — /.. JITMHA BCachIBArOIIETo TpyOOmpoBoaa
— [1, margerarenbHoro - />. lllepoxoBaTtocTs Bcex TpyOONpoBoa0B NMpuHATh 4 = 0,5 MM.
MecCTHBIMM ~ CONIPOTHUBIICHUSIMM ~ BCAachIBAIOLIET0  TPyOOIpoBOJa SBJISIFOTCS:
BCachIBaoIas KopoOKa ¢ OOpaTHBIM KJIamaHOM C
& = 4,5; nmea mmaBHeIXx moBopora Ha 90° ¢ d/R = 1. MeCTHBIMHM CONPOTHBJICHUAMH
HATHETATENLHOT0 TPYOOIIPOBOA SBISAIOTCS: JBa IUIABHBIX 1OBOpoTa Ha 90° ¢
d/R = 1,2; BHe3anHoe pacumpenue c f/f> = 0. IloTepsiMu B mepexogHBIX KOHHUYECKUX
naTpyOKax Ha BCACHIBAIOILEM M HArHETATEJIbHOM TPYOONpOBOAaX MpeHeOpeyb.

Onpeneaurs:

. HEOOXOJMMBII HAIOP HACOCA;

. BBIOpaTh TUI HAacoca IO KaTajory M OIpeAeiuTh JAuaMeTp padouero koJjeca,

o0ecrneurBaoIni oTyuYeHUuEe TpeOyeMoro Haropa;

NOCTPOUTH XaPAKTEPUCTUKY BBIOPAHHOIO HACOCA;

4. mepecuuTaTh XapaKTEPUCTUKY HAcOoca HA YacCTOTY BpalleHMs], cocTaBistonyto 80,
90 u 110% ot pacueTHOM 1= n/n, U TOCTPOUTH MOJYUYEHHBIE XapAKTEPUCTUKH;

5. OCHOBHBIE T€OMETPUUYECKHE pa3MepPbl KOJIECA U CIUPAIBHON KaMepbl BEIOPAHHOTO
Hacoca;

6. JOIyCTHMYIO BBICOTY BCACBIBAHUS Aqc;;

7. MOILHOCTb 3JEKTPOABUTATENS U TUI 3JIEKTPOJBUTATENS IO KATaJOry.

N —

(O8]

BapuanT 3amanus npuBe/ieH B TaOJIUIIE

Bapu- | JlaBnenue B | [laBnenue B | ['eomerpu- Jnna Jaa Temne- | Ilona-
aHT | ammapare 1, | ammapaTte 2, | 4eckas BBICOTa | BCACHIBAIOIIETO | HarHETaTe | parypa | 4a,
P,, MIla P;s, MIla BCAChIBaHMS, TpyOOIIpOBO/A, | JIBHOTO BOJIBI, 0O, m/c
h., M L, M Tpybompo- | #C
BOMQ, [, M
| 0,10 0,135 10 10 12 10 0,0025
2 0,11 0,116 11 9 13 20 0,0040
3 0,22 0,150 24 15 30 40 10,0450
4 0,13 0,165 12 15 30 30 0,0208
5 0,14 0,205 13 18 20 50 0,0700
6 0,20 0,150 40 20 20 20 0,2000
7 0,22 0,185 55 22 45 10 0,0500
8 0,15 0,225 35 17 16 30 0,1000




TecTnl Nel.

1. Kak Ha3bpIBaroTCS pa3ieibl, Ha KOTOPHIC ICITUTCS THApPaBIUKa?
a) TUAPOCTATUKA U THAPOMEXaHUKA;
0) rugpoMexaHuKa M THIPOIMHAMUKA,;
B) THAPOCTATHKA U THAPOINHAMUKA,
I') TUJPOJIOTHS U THAPOMEXaHHKA.

2. Pazgen ruapaBivku, B KOTOPOM pacCMaTpPUBAIOTCS 3aKOHBI pABHOBECHS KHJIKOCTH,
Ha3bIBAETCS

a) TUAPOCTATHKA;

0) TUIPOIMHAMUKA;

B) TMJIPOMEXAHHKA,;

I') TUAPABIIMYECKAsI TEOPHUSI paBHOBECHS.

3. Uto Takoe XUAKOCThL?
a) pu3nyeckoe BEUIeCTBO, CIIOCOOHOE 3aMOIHATh TyCTOTHI;
0) pusmyeckoe BeMIeCTBO, CIOCOOHOE U3MEHSTH (POPMY TI0]T IEHCTBUEM CHJT;
B) (hm3nueckoe BEIIECTBO, CIIOCOOHOE U3MEHSTh CBOM 00BEM;
r) pusudeckoe BEMIeCTBO, CIIOCOOHOE TEYb.

4. PealbHOM JKUIKOCTHIO HA3bIBAETCS JKUIKOCTH
a) HE CYIIECTBYIOIIAs B IPUPOJIE;
0) HaxoAIIAsACA MIPU PEATIbHBIX YCIOBHSIX;
B) B KOTOPOW MPUCYTCTBYET BHyTPEHHEE TPEHHUE;
r) criocoOHas ObICTPO UCHAPATHCS.

5. UneanpHOM KUIIKOCTBIO HA3LIBAETCS
a) )KHJIKOCTh, B KOTOPOM OTCYTCTBYET BHYTPEHHEE TPEHUE;
0) )KUJIKOCTh, TIOJAXOAAIIAs ISl IPUMEHCHHS;
B) KHJKOCTbh, CIIOCOOHAS C)KMMAThCS,
I') )KUJIKOCTh, CYIIECTBYIOIIAs TOJIBKO B OMPEJAEICHHBIX YCIOBHUSX.

6. BsI3KOCTB KHIKOCTH 3TO?
a) CHOCOOHOCTb COMPOTUBIISATHCS CKOJIBXEHUIO WU CABUTY CJIOEB JKUJIKOCTH;
0) crmocOOHOCTh IPEOI0JIEBATh BHYTPEHHEE TPEHUE JKUJIKOCTH;
B) CIIOCOOHOCTH MPEOA0JIEBATh CUITY TPEHUS KUIAKOCTH MKy TBEPIBIMHU
CTEHKaMHU;
I') CIOCOOHOCTH TepeTeKaTh M0 MOBEPXHOCTH 32 MUHUMAJIbLHOE BpeMsl.

7. BA3KOCTB )KUJIKOCTH HE XapaKTEPU3yeTCs
a) KHHEMaTUYECKUM KOd(PPUITUEHTOM BS3KOCTH;
0) TMHAMUYECKUM KO(DPUITUEHTOM BS3KOCTH;



B) IpaJycamMu DHIJIEepa;
I') CTAaTUYECKUM KO3(PPUIIUEHTOM BA3KOCTH.

8. Kunematnuecknii koapuimeHT BA3KocTH 0003HAYAETCS TPEUECKOM OyKBOMA
a)v;
0) w;
B) 1;
)T

9. lunamMuyeckuit KO3PPHUIIMEHT BI3KOCTH 0003HAYAETCs TpeuecKoil OyKBO
a)v;
o) W;
B) 1;
r)T.

10. BA3KOCTb KMAKOCTH TIPU YBEIUYCHUN TEMITEPATYPBI
a) YBEIIMYMBACTCS,
0) yMeHbIIIaeTCs;
B) OCTA€TCsI HEU3MEHHOM;
') CHayaja YMEHBIIIAETCs, a 3aTeM CTAHOBUTCS MOCTOSTHHOM.

11. Maccy &HAKOCTH 3aKIIOYEHHYIO B €TUHUIE 00beMa Ha3bIBAIOT
a) BECOM;
0) yJeIbHBIM BECOM;
B) YJI€TIbHOM MIIOTHOCTHIO;
I') IJIOTHOCTBIO.

12. Ilpu yBenM4YEeHUHU TEMIIEPATYPhI INIOTHOCTD KUJIKOCTH
a) YMCHbBIIIAETCS;
0) yBeIMurBaeTCs;
I') CHauajia yBeJIMYMBACTCS, a 3aTEM YMEHBIIAETCS;
B) HE U3MEHSETCS.

13. C:xuMaeMOoCTh 3TO CBOMCTBO JKUAKOCTH
a) U3MEHSATH CBOIO (hOpMY MO IEUCTBUEM JIABJICHHUS;
0) U3MEHATH CBOM 00BEM IO/ ICHCTBUEM JIaBJICHUS;
B) CONIPOTUBJIATHCS BO3JICUCTBUIO JIaBJICHUS, HE U3MEHSSI CBOIO (popMy;
') U3MEHSAThH CBOM 00beM O€3 BO3CHCTBUS JaBICHUS.

TecTnl Ne2.

1. Ha xakue BUbI pa3iesisitoT IEMCTBYIONINE HA )KUJKOCTh BHEIITHUE CUIIBI?
a) CHJIbI MHEPLIMH U TTIOBEPXHOCTH HATSHKEHUS;
0) BHyTPECHHHUE U TTOBEPXHOCTHBIE;



B) MAaCCOBBIC U ITOBCPXHOCTHELIC,
F) CHJIBI TAXKECTU U OJAaBJICHHA.

2. B kakux euHUIIaX U3MEpseTcs aBjieHue B cucteme usmeperus: CI?

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

') B CTOKCax.

3. Eciun JaBJICHUEC OTCUHUTHIBAIOT OT a0COJIFOTHOTO HYJIs1, TO €0 HAa3bIBAIOT!

a) 1aBJICHUEM BaKyyMa;
0) atMochepHBIM;

B) U30BITOYHBIM;

) a0COTIOTHBIM.

4. Eciu JaBJICHUC HUXKC aTMOC(I)CpHOI‘O, TO €TI0 Ha3bIBAIOT.

a) aOCOJIIOTHBIM;

0) HEIOCTaTOYHBIM;
B) U30BITOYHBIM;

T') IaBJICHUE BaKyyMa.

5. Kakoe maBieHre 0OBIYHO MTOKA3bIBAET MAHOMETP?

a) aOCOIOTHOE;

0) U30BITOYHOE;

B) atMocdepHoe;

I') IaBJICHUE BaKyyMa.

6. Uemy paBHO aTMoc(epHOE 1aBlieHHE TP HOPMATIBHBIX YCIOBUSX?

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

7. [laBiieHue onpenensercs

a) OTHOLIEHUEM CHWJIbI, JEHCTBYIONIEH Ha KUIAKOCTh K TUIOLIAU BO3ICHCTBUS;

0) Mpou3BEJCHNUEM CUJIbI, AECHCTBYIONICH Ha )KUAKOCTh Ha IJIONIab BO3ICHCTBUS;
B) OTHOIIICHUEM ILJIOIIAAX BO3JECHCTBUS K 3HAYEHUIO CUJIBI, IEHCTBYIOIIEH Ha
KUJIKOCTb;

') OTHOIIIEHHWEM PAa3HOCTH JICHCTBYIOIMIMX YCUJIUHN K IUIONIAAN BO3ICHCTBUSI.

8. FH,ZIpOCTaTI/I‘IGCKOG HaBJICHUC - OTO JABJICHUC IIPUCYTCTBYIOHIICC

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



B) B JKUJIKOCTH, HAXOJISAIIEUCS 1101 U30BITOYHBIM JaBIICHUEM;
T') B )KHJIKOCTH, TTIOMEIIEHHOHN B pe3epByap.

9. Kakuie yacTHIIBI )KUIKOCTH UCIIBITHIBAIOT HAUOOJIbINIEE HATIPSHKEHUE COKATHUS OT
JEUCTBYSI TUAPOCTATUYECKOTO TaBIICHUS?

a) HaxOoJISIIIHUECs HA JTHE Pe3epByapa;

0) HaxoAIMeCcss Ha CBOOOTHOM TTOBEPXHOCTH;

B) HaXOJsIIMeCs] y OOKOBBIX CTEHOK PE3epByapa;

10. OcHOBHOE ypaBHEHHE TUIPOCTATUKH MO3BOJISET
a) OTpeeNATh JaBJICHUE, ICUCTBYIOIIee Ha CBOOOIHYIO TOBEPXHOCTD;
0) ompeeNAaTh JaBJIEHUE HA JIHE pE3epBYyapa;
B) ONIPECIISATH AaBJIEHUE B JIIOOOW TOUKE paccMaTpUBaeMOro o0heMa;
T') OIPEeATh JaBJICHHE, ISHCTBYIOINIEE Ha TTOTPYKEHHOE B KHUIAKOCTH TEJIO.

11. "/laBreHue, MpUIOKEHHOE K BHEITHEN MTOBEPXHOCTH KHUIKOCTH, TIEPEAeTCs BCEM
TOYKaM 3TOU KUJKOCTH IO BCEM HAIPaBJICHHUSIM OJMHAKOBO"

a) 370 - 3aKkoH HpI0TOHA;

0) aTo - 3akoH [lackans;

B) 9TO - 3aKkoH Hukypanze;

T) 3TO - 3aK0H JKyKOBCKOTO.

TecTnbl Ne3.

1. [1nomanb MOMEpeyHOro CeUeHUs MOTOKa, MEPIEHIUKYJIIIpHAs HAIPaBICHUIO
NIBHOKEHUS HA3bIBAETCS

a) OTKPBITHIM CEUCHHEM;

0) )KUBBIM CCUCHHUEM;

B) ITOJTHBIM CECUCHHUEM;

I') IJIOIIA/Ib pacxo/a.

2. Yactp nepuMeTpa )KMBOI0 CEUECHHSI, OTPaHUYEHHAs! TBEPABIMH CTEHKaMU Ha3bIBAETCS
a) MOKpBII EpUMETD;
0) mepuMeTp KOHTAKTa;
B) CMOYEHHBIN IEPUMETP;
I') TUAPABIUYECKHUI IEPUMETP.

3. O0BEM KHUAKOCTH, MMPOTECKAIONINN 32 SIUHUILY BPEMEHH Yepe3 KUBOE CEUCHHE
Ha3bIBaCTCS

a) pacxoJI MOTOKa;

0) 00BEMHBIN TTOTOK;

B) CKOpPOCTb ITOTOKA;

I') CKOPOCTh Pacxoja.



4. OTHOIIIEHUE )KUBOT'O CEUCHHSI K CMOUYEHHOMY MEPUMETPY HA3bIBACTCS
a) TUJIpaBiInyecKasi CKOPOCTh MOTOKA;
0) TUIPOIMHAMUYECKHI pacXo] OTOKA;
B) pacxo/i MOTOKa,
I') TUAPABINYECKUIN PaJNyC IMOTOKA.

S. Ecnu ipu ABM>KEHUH )KUAKOCTH B JAHHOW TOUKE PyCia JABJIEHUE U CKOPOCTh HE
U3MEHSIOTCSA, TO TAKOE IBUYKEHNE HA3bIBAECTCS

a) YyCTAaHOBUBIIUMCS;

0) HEYCTaHOBUBILUMCS;

B) TYpOYJIEHTHBIM YCTaHOBUBILIUMCS;

I') JaMUHAPHBIM HEYCTaHOBUBIIUMCH.

6. J[BrxeHue, mpyu KOTOPOM CKOPOCTh U JIaBJICHUE U3MEHSIFOTCS] HE TOJIBKO OT KOOpAUHAT
IIPOCTPAHCTBA, HO M OT BPEMEHU Ha3bIBACTCS

a) JJaMUHAPHBIM;

0) cTalMoOHapHBIM;

B) HEYCTAaHOBHBILHMMCS;

) TypOyJIECHTHBIM.

7. Pacxon noToka 0003HayaeTcst JaTUHCKON OYKBOM
a) 0;
0) V;
B) P;
r) H.

8. TpyOuarasi moBepXHOCTh, OOpazyeMasi JIMHUSAMHU TOKa ¢ OECKOHEYHO MaJIbIM
MOTIEPEYHBIM CEUCHHUEM, Ha3bIBACTCS

a) TpyOKa ToKa,

0) TpyOKa MmoToKa;

B) JIMHUS TOKA;

T) 3JIEMEHTapHasl CTpyiika.

9. DnemeHTapHas CTpyHKa - 3T0
a) TpyOKa MOTOKa, OKPY>KEHHas TUHUSMHU TOKA;
0) 4acTh NOTOKA, 3aKJIFOUEHHAs! BHYTPH TPYOKH TOKa;
B) 00bEM MOTOKA, ABMXKYLIUICS BIOJIb TMHUM TOKA;
I') HEpa3pbIBHBIN MOTOK C IPOU3BOJIBLHON TPAEKTOPUEH.

10. TeueHue XKUAKOCTH CO CBOOOTHOM MOBEPXHOCTHIO HA3bIBACTCS
a) yCTaHOBUBILIEECS;
0) HaMmopHOE;
B) OE3HANOPHOE;
T') CBOOOJIHOE.



11. Teuenue xuakoctTu 6€3 cBOOOIHON MOBEPXHOCTU B TPYOONPOBOAAX C MOBBIILIEHHBIM
WUTA TTOHIDKEHHBIM JIaBJICHUEM Ha3bIBACTCSI

a) 6e3HaINopHOE;

0) HamopHoe;

B) HEYCTaHOBUBILICECS;

I') HECBOOOTHOE (3aKPBITOE).

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

TecTnbl Ned.

1. Unen ypaBuenus: bepuyim, o603HauaeMblii OyKBOM z, Ha3bIBaCTCS
a) TeOMETPHUUYECKOM BBICOTOM;
0) Mbe30METPHUUYECKON BBICOTOM;
B) CKOPOCTHOM BBICOTOM;
') HOTEPSIHHOUN BBICOTOM.

o p
2. Unen ypaBHenus bepnyiuin, 0003HayaeMbIi BbIpaXKEHUEM EHCBH@aETCSI

a) CKOPOCTHOM BBICOTOM;
0) reOMETPUYECKOU BBICOTOM;
B) Ib€30METPUUECKOI BBICOTOM;

T') IOTEPSIHHOM BBICOTOM.
2

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

a) MbE30METPUUECKOM BBICOTOM;
0) CKOpPOCTHOM BBICOTOM;

B) T€OMETPUYECKOU BBICOTOM;

I') TAKOI'O YJeHa HEe CYIIECTBYET.

4. YpaBHeHnue bepHyIu [uisi ABYX pa3IMuHbIX CEYEHUH MTOTOKA JAE€T B3aUMOCBS3b
MEKTY

a) IaBJIEHUEM, PACXOJIOM U CKOPOCTHIO;

0) ckopocThio, naBieaneM u kodddurmentom Kopronuca,

B) JABJICHUEM, CKOPOCTBIO U T€OMETPUUYECKON BBICOTOM;

I') TEOMETPUUYECKOUN BBICOTOU, CKOPOCTBHIO, PACXOIOM.

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



B) BUCKO3UMETD;
r) Tpyoka Bentypu.

6. [l m3MepeHwust pacxoaa KUAKOCTH UCTIONb3YETCs
a) Tpyoka Iluto;
0) pacxogomep Iluto;
B) pacxoaomep Benrtypu;
T') IbE30METP.

7. Iloka3aHue ypoBHs KUAKOCTH B TpyOke IIuto oTpaxkaer
a) pa3HOCTh MEXK]Iy YPOBHEM TOJHON U MbE30METPUUECKON SHEPTUEH;
0) U3MEHEHHUE MbE30METPUUECKON SHEPTHH;
B) CKOPOCTHYIO SHEPTHUIO;
I') YPOBEHb MOJTHOW SHEPTHUU.

8. JIuneliHble MOTEPU BBI3BAHbI
a) CUJION TPEHUSI MEXKIY CIOSIMU >KUJIKOCTH;
0) MECTHBIMU COTIPOTUBJICHUSIMU;
B) JUTMHOM TPyOOINPOBOIA;
T') BA3KOCTBIO )KUIKOCTH.

9. MecTHbIE MOTEPU SHEPTUU BBI3BAHBI
a) HAJIMYUEM JIMHEWHBIX COMPOTHUBIICHHI;
0) HaJIMYMEM MECTHBIX CONPOTUBIEHUI;
B) MacCOM JIBHXKYILIEUCS )KUIKOCTH;
') UHEPIUEH ABMIKYIIEHCS KUKOCTH.

10. Yposens xuakoctu B TpyOke [Iuto moausics Ha Beicoty H = 15 cM. YUemy paBHa
CKOPOCTb KHUIKOCTH 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) nudgdy30p ¢ MIaBHO CONMPSIKEHHBIMU HWJIUHIPUYECKUMU U KOHUYECKUMHU
YJacTsIMU;
0) moCTeneHHOe CyKEHUE TPYObl, y KOTOPOro BXOAHOM JUaMeTp B JBa pas3a
OOJIBIIIE BEIXOJHOIO;
B) KOH(Y30p C IJIABHO COMPSHKEHHBIMU IIMIMHIPHYECKAMU U KOHHYECKUMU
JaCTSAMU;
') KOH(Y30p C TIaBHO CONPSKEHHBIMU MWIMHAPUYECKUMH U TapadOoTuIeCKUMU
YJacTsIMHU.



12. Yto sBNsI€TCSI OCHOBHOM IPUYMHON MOTEPU HANOPA B MECTHBIX TMAPABINYECKUX
COIIPOTUBIICHUAX
a) HaJIM4yKre BUXpeoOpa3oBaHUil B MECTaX U3MEHEHHUs KOHPUTypalui MOTOKa;
0) TpeHue )KUJIKOCTH O BHYTPEHHHUE OCTPbIE KPOMKH TPyOOIIpOBOA;
B) U3MEHEHHE HAIIPaBJICHUS U CKOPOCTH JIBUKEHUS KUKOCTH;
I') HIEpOXOBATOCTh CTEHOK TPYOOINPOBOJIa U BSI3KOCTh JKUIKOCTH.

TecTnl Ne5.

1. JlTamuHapHBIN PEXUM ABUKEHHUS )KUIAKOCTH ITO
a) peXHUM, PU KOTOPOM YaCTHUIIbI KUIAKOCTH NEPEMEIIAIOTCSI 0ECCUCTEMHO TOJBKO
y CTEHOK TPyOOINpOBO/a;
0) pexxuMm, MpU KOTOPOM HACTHUIIBI )KUIKOCTH B TPYOOIIPOBO/JIE IEPEMEIIAIOTCS
0ECCHUCTEMHO;
B) PEXKHM, [P KOTOPOM >KHJIKOCTh COXPaHSET ONPENEICHHBIN CTPOIl CBOUX
YaCTHILI;
I') PEXUM, IIPU KOTOPOM YACTHIIBI KUIAKOCTH JIBUTAIOTCS MOCIOMHO TOJIBKO Y
CTEHOK TpyOOIpoBOa.

2. TypOyneHTHBII peXUM IBUKEHUS KUIKOCTH 3TO
a) peXUM, IPU KOTOPOM YaCTHIIbI KUIKOCTH COXPAHSIOT ONPEIEICHHBIN CTPO
(IBMXKYTCS IOCJIOMHO);
0) pexxuMm, MpU KOTOPOM YACTHUILIBI )KUIKOCTH IEpEMENIAOTCs B TPyOOnpoBoIe
0eCCHUCTEMHO;
B) PEKUM, ITPU KOTOPOM YaCTHUILIbI )KUIKOCTH JIBUTAIOTCS KaK MMOCIOWHO TaK U
0ECCHUCTEMHO;
I') PeKUM, P KOTOPOM YaCTULIbI )KUJKOCTH JBUTAKOTCS MOCIONHO TOJIBKO B

HEHTpe TpyOoIrpoBo/Ia.

3. [Ipu mamMmuHApHOM JBUKEHUU KUIAKOCTH B TPYOOIIPOBOJI€ HAOIIOAAIOTCS CIIEAYIOIINE
SABJICHUS

a) MyJibCalusi CKOPOCTEN U JaBIICHUI;

0) OTCYTCTBHE MYJbCALIMU CKOPOCTEH U AaBICHUN;

B) MyJIbCAIIUS CKOPOCTEHW U OTCYTCTBHE MyJIbCAIIUU JaBICHUIA;

T) MyJibCalus JaBJICHUNU U OTCYTCTBUE MYJIbCAIIMU CKOPOCTEH.

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

a) MyJIbCaIusl CKOPOCTEH U JaBJICHUH;

0) OTCYTCTBHE ITyJIbCAIIMU CKOPOCTEH U JaBJICHUH;

B) MyJIbCAIlUS CKOPOCTEH M OTCYTCTBUE MYJIbCAIlUU JaBICHUM;

T') IyJIbCAIIMS TaBJICHUA U OTCYTCTBHE IMyJIbCAIUU CKOPOCTEH.



5. I'te ckopoCTh IBMKEHHMSI )KUIKOCTH MaKCHUMaJIbHA MPU TypOYJICHTHOM pPeKuMe?
a) Y CTEHOK TpyOOmnpoOBO/Ia;
0) B LIECHTpE TPyOONPOBOJIA;
B) MOXET OBITh MaKCHUMaJIbHa B JIIOOOM MECTE;
I') BCE YaCTHIIbI IBHKYTCS C OJIMHAKOBOW CKOPOCTHIO.

6. ['1e ckopoCTh IBHIKEHHMSI )KUJIKOCTH MaKCUMaJIbHA MPU JJAMHUHAPHOM pEXUME?
a) y CTEHOK TpyOOIIpOBOIa;
0) B LIeHTpe TPyOOIIPOBOIA;
B) MOXKET OBITh MaKCUMaJIbHA B JTIOOOM MECTE;
') B Hayajie TpyOOomnpoBo/Ia.

7. OT KakuX nmapamMeTpoB 3aBUCUT 3HaUCHUE yucia PeliHonbaca?
a) OT JUaMeTpa TpyoOoNnpoBoOIa, KWHHEMATUYECKOU BA3KOCTH KUJIKOCTH U CKOPOCTH
JIBUOKEHUSI )KUJKOCTH;
0) OT pacxojia KHUAKOCTH, OT TEMIIEPATYPHI KUAKOCTH, OT JJIMHBI TPyOOIIPOBOJIA;
B) OT TUHAMUYECKOHN BA3KOCTH, OT IUIOTHOCTH U OT CKOPOCTHU JBUKEHUS
KUJIKOCTH,
') OT CKOPOCTH JBMXCHUS KHJIKOCTH, OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBO/Ia,
OT BA3KOCTH KHUJIKOCTH.

8. IIpu Re < 2300 pexxum OBHKEHUS KUIKOCTH
a) KaBUTAllMOHHBIN;
0) TypOyJIEHTHBIN;
B) NIEPEXOJIHBIN;
I') JaMUHAPHBIM.

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

10. Ykaxxute B OPSAIKE BO3pACTaHUS a0COIFOTHOM MIEPOXOBATOCTH MAaTEPUAIIBI TPYO.
a) Mellb, CTallb, YyT'YH, CTEKJIO;
0) CTeKJ10, MeJlb, CTAJlb, YyTYH;
B) CTEKJIO, CTajlb, ME/b, YYTYH;
I') CTallb, CTEKJIO, YyTYH, M€/Ib.

11. C nomMonIpto 4€ro ONpeeisieTCa PeKUM JBHXKEHUS )KUIKOCTH?
a) no rpaduxy Hukypanse;
0) mo Homorpamme Konbpyka-VYaiira;
B) 1o uuciy PeitHomnbaca;
r) o ¢popmyre Beticbaxa-/lapcu.



12. Jnsa gero ciyxut hopmyna Belicoaxa-/lapcu?
a) I onpejiesieHus yucia PeliHomnbca;
0) s onpeesieHust Kod(PuIMeHTa ruipaBInuecKoro TPeHUs;
B) JUTsI OTIpeJIeNIEeHUs OTEePh HAIopa;
T) U1 onpeiesieHus Kod(PUIMeHTa MoTepb MECTHOTO COITPOTHBIICHUS.

TecTbl Ne6.

1. Yto Takoe KOpoTKuil TpyOonmpoBoa?
a) TpyOOnpoBOJ, B KOTOPOM JIMHEWHBIE TOTEPU HANIOpa HE MpeBbILAOT 5...10%
MECTHBIX MOTEPb HATIOPA;
0) TpyOOmnpoBOA, B KOTOPOM MECTHBIE TOTEPU Haropa npesbimaroT S...10%
NoTeph HAMopa Mo AJINHE,;
B) TpyOONpPOBOI, JITMHA KOTOPOTO He MpeBbimaeT 3Hadenus 100d;
I') TpyOOIIPOBO MOCTOSIHHOTO CEUEHUS], HE NMEIOLUI MECTHBIX CONPOTHUBIICHUH.

2. YUro Takoe AIMHHBIN TpyOOonpoBoa?
a) TpyOOIpoOBO/I, AJTMHA KOTOPOTO TpeBbImaeT 3HaueHue 100d;
0) TpyOOmIpoOBO, B KOTOPOM JIMHEWHBIE TIOTEPU HAMopa He MpeBbImaoT 5...10%
MECTHBIX TOTEPH HAIOPA;
B) TpyOOIIpOBOJI, B KOTOPOM MECTHBIE OTEPU Hanopa MeHbiue 5...10% norepb
HaIopa 1o JJIMHE;
) TpyOOIIPOBO/] MOCTOSIHHOTO CEYEHUSI C MECTHBIMH COITPOTHUBIICHUSMH.

3. Ha kakue BUJIbI I€NATCSA JUIMHHBIE TPYOOIPOBOABI?
a) Ha MapajuieJIbHbIE U MOCJIEeI0BATEIbHBIC;
0) Ha IPOCTHIE U CIIOKHBIE;
B) Ha NPSIMOJIMHEHHBIE U KPUBOJIIMHEWHBIE;
I') Ha pa3BETBIICHHBIE U COCTABHBIE.

4. Kakue TpyOOnpOBOIbI Ha3BIBAIOTCS MTPOCTHIMU?
a) MOCJIeI0BATEIHLHO COSTUHEHHBIE TPYOOITPOBOIBI OJJHOTO WITH PA3TUIHBIX
ceueHHi 0e3 OTBETBIICHUM;
0) mapanienabHO COEIMHEHHBIE TPYOOIIPOBOIbI OJJHOTO CEUECHUS;
B) TpyOOIIPOBO/IBI, HE COAEPKAIINE MECTHBIX COMPOTUBIICHU;
T') MOCJIEIOBATENILHO COEIMHEHHbBIC TPYOOIPOBOIBI COJIepkKaIue He 00JIee OJTHOTO
OTBETBJICHHSI.

5. Kakue TpyO6onpoBoabl Ha3bIBAIOTCS CIIOMKHBIMU?
a) MocJjen0BaTeIbHbIe TPYOOIIPOBO/IbI, B KOTOPHIX OCHOBHYIO JIOJIIO IOTEPh
SHEPIUH COCTABJISIOT MECTHBIE COIIPOTUBIICHUS;
0) mapayuienbHO COeAMHEHHBIE TPYOOTIPOBOIBI PA3HBIX CEUCHUN;
B) TpyOOIIPOBO/IbI, UMEIOIIE MECTHBIE COMTPOTUBIICHHUS,;



') TpyOONpPOBO/IbI, 0Opa3YIOIINE CUCTEMY TPYO C OJHUM WU HECKOJIBKUMHU
OTBETBIICHHUSMU.

6. Koo durmeHT cxatus ctpyn 0003Ha4aeTCs rpeuecKoi OyKBOM
a) g
0) w;
B) ¢;
r) &

7. KoaddummenT pacxoma 0603HavaeTcs rpedeckoil OyKBon
a) €
0) W
B) 0;
r)¢&.

8. Pe3koe noBblillIeHUE JaBICHUS, BO3HUKAIOIIEE B HAIOPHOM TPYyOOIPOBOIE MPU
BHE3aITHOM TOPMOKEHHUH pabouel KUJAKOCTH HA3bIBACTCS

a) TUJIPABIMYECKUM yAapOM;

0) TUAPaBINYECKUM HATIOPOM;

B) TUIPABJIMYECKUM CKAYKOM;

T') TUAPABIAYECKUN MPHDKOK.

BOITPOCHI IJIA ITIOAT'OTOBKE K 3AYETY

1. OcHOBHBIE CBOMCTBA JKUIKOCTH

2. IlonsTtue mnotHocTu. OnpeneseHne MIOTHOCTH ISl )KUIKOCTH U Tasa.
3. 3axoH HeroToHa ajis1 BA3KOTO TPEHMUSL.

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

6.  IlpuGopsl mist onpeneneHus BA3KOCTH. [IpuHIMNI X IeHCTBUS.

7.  PexXuMbl TEUCHUA.

8. Kputepuii olieHKM peKuMa TCUCHUS

9. ®wusmnueckuii cmbIca kputepus PeliHombaca.

10. Omnpenenenne PeitHonbaca i1 MPOU3BOJIBHOTO CEYEHUS.

11. Cunsl, IEACTBYIONINE B KUJIKOCTH.

12. VYpaBuenue Komu B HanpsoKEHUSIX.

13. VYpaBHeHus Hepa3pbIBHOCTHU B qudpepeHunansHoil popme.

14. VYpaBHeHus Dunepa 15 UI€AUTbHON KUJIKOCTH.

15. Ilonsarue abCOMOTHOTO TTOKOSI.

16. IloHsATHE OTHOCUTEIBHOTO MOKOSI.

17. . Cunbl, AEHCTBYIOIIME B MOKOSIIECUCS KUJIKOCTH.

18. OcHoBHOE ypaBHEHHE THAPOCTATHKHU B qudepeHnnansuoit popme.
19. SIBneHue rugpOCTaTHUYECKOTO MapaIoKca.



20.
21.
22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

JIBa MeTO1a penieHus 3aaa4 ruIpoIUHAMUKH.

Ornpenenenue monisi CKOPOCTEN U €r0 XapaKTEPUCTHKHU.

[Tonsitue nuuuii Toka. TpyOKH TOKA, TPAEKTOPUU JTBUKEHUS.
Huddepennmanbubie ypaBHEHUS TMHUU TOKA U TPACKTOPHUH JIBH>KCHHUS.
OnnomepHoe Teuenue. uddepennnansnoe ypaBHeHUE yCTaHOBUBIIETOCS
OJHOMEPHOI'O JBMKECHUS UJICATBbHOMN KUJIKOCTH.

VYpaBHeHre HEPA3pPBIBHOCTU B UHTETPAILHON (hopMe (ypaBHEHHE TOCTOSHCTBA
pacxojoB).

VYpaBHeHne bepHyun U1 naeanbHOU KUJIKOCTH.

OU3NYECKUIA CMBICT COCTaBIAIOMUX ypaBHeHus bepaymmm. /[uddepennmansaoe
YPaBHEHHME YCTAHOBUBILIETOCS OJHOMEPHOTO

®opmynMpoBKa ypaBHeHUs bepHyun.

YpaBHeHue bepHynnum i BA3KOU JKUIKOCTH.

DONIOpBI CKOPOCTEN IS PA3JIMYHBIX PEKUMOB TEUEHUS.

Koaddumment Koppuonuca.

Kpussie Hukypanze.

Buasl noteps npu KUIKOCTH 110 KaHAITY.

3akoH Ilyazeiins.

®opmyna lapcewu.

Onpenenenre K03QPUIUEHTA THAPABIMYECKOTO COTPOTUBICHUS.
duznueckass HHTEPIIPETAIUS 3aBUCUMOCTH KO3(PPHUITMEHTA THAPABIUIECKOTO
COIIPOTHUBIIEHUS OT PEKUMOB TCUCHUSI.

[Torepu B MECTHBIX CONPOTUBIICHUSX. THUIBI MECTHBIX COTPOTUBIICHUM.
[Tpubops! 111 onpeAesieHns pacxo/a.

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

[Tonsitue mpocroro Tpyoonposoaa [Ipsmast 3agada rnpu pacuere mpocToro
TpyOoIpoBoOa.

OOpatHas 3a1a4a Mpyu pacyeTe MPOCTOro TPyooIrpoBoia.

Omnpenenenue auameTpa TpyoonpoBoa.

Pacuer cnoxxHoro Tpybornpososa.

HcTtedenue uepe3 Manoe OTBEPCTHE B TOHKOM CTEHKE B aTMOC]epy.
Hcreuenne yepes manoe OTBEPCTUE B TOHKOW CTEHKE 110 YPOBEHb.
Hcreuenne yepes manaoe OTBEPCTHUS B TOHKOW CTEHKE B 3aKPBITOM allllapare.
OCHOBHBIE THIIBI HACAIKOB.

Hcreuenue yepes Haca ki B aTMocdepy.

Hcreuenne yepes3 HaCaKu MO YPOBEHb.

HcreueHne uepes3 HaCaaKy B 3aKPBITOM aIlapare.

Hcreuenue uepes cucremy TpyOOnpoBoAOB B aTMochepy.

Hcreuenue uepes cucremy TpyOONpOBOAOB MO YPOBEHb.

Hcreuenue uepes cucremy TpyOONpOBOAOB B 3aKPHITOM arlrapare.
Hcreuenne XuaKoCTU IPU IEPEMEHHOM HAIOpE.

Onpenenenue BpeMsi ONOPOKHEHMS LIWIIMHIPUIECKOTO COCya.

SIBneHne TUIPABINYECKOTO yapa B TpyOOIpOBOIE.



58.
59.
60.
61.
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67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
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89.
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93.
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95.
96.
97.
98.
99.

VYpasuenue H.E.XKykoBckoro.

CrniocoObl Ipe1oTBpallleHus THAPOoyAapa.

[TonsATHE TUIPABINYECKON MAIIVHBI.

Krnaccuduxkanuys HacocoB MO SHEPTETUYECKOMY TPUHIIHITY.
OcHoBHBIE TapaMeTphl paOOTHI HACOCOB.

Tunel noTepb B THAPABINYECKUX MAITUHAX.

[ToHsiTME HACOCHOM YCTaHOBKH.

Ornpenenenue Haropa rupaBiIndecKOi MallluHBI.
[TpunumnuamsHas cxema IeHTPOOeKHOro Hacoca.
OCHOBHBIE 3JIEMEHTHI IIECHTPOOEKHOTO HACOCA.

OCHOBHOE Ha3HAYEHNE MOJABOJAIIEIO YCTPOMCTBA.
[Tpunnun neiictBus neHTpodexxHoro Hacoca (I[H).
Knaccuduxanuu pabounx kosec.

JIBI>KEHME )KUIKOCTH B paboueM KoJiece.

[TonsiThe yria aTaku M yriia OTCTaBaHUS MMOTOKA.
OCHOBHOE Ha3HAYEHHUE OTBOJHOIO YCTPOMCTBA.

OcHOBHBIE TUIIBI pA0OYHX KOJIEC.

JelnictBurenbHble xapakTtepuctuku [[H.

VYpaBuenue Ditnepa aist [TH.

JIelCTBUTENBHBIN HAOP CTYIICHHU.

Crarnueckas 1 TMHaMHUYECKasi COCTABIISIOIINE [TOJIHOIO HAIopa.
BiusHue yriia BbIX0J1a IOTOKA HA BEJIMYMHY HAMopa.
Bimsinue yria BeIX0Aa Hanopa Ha BEIUYMHY CTATUYECKON COCTABIIAIONIEN
MOJIHOTO Haropa.

BnugHue yria BbIxoJa NOTOKA HAa BEJIMYUHY IMHAMHYECKOW COCTABIISIOLIEH
MOJIHOTO HaIopa.

CrerneHu peakTUBHOCTHU ISl pa3JIMYHBIX TUIIOB KOJIEC.
CoBMecTHast paboTa Hacoca U CEeTH.

XapaKkTepUCTUKA CETH.

PabGora n1ByX HacOCOB Ha CETb.

[TocnenoBarenbHOE COEUHEHUE KOMITPECCOPOB.
[TapamtenbHOE COEUHEHUE KOMITPECCOPOB.

Teopuro mogo0us TONACTHBIX MAIIHH.

Tpu ycnoBust mogoOusi.

YHuBEpcanbHas XapaKTepUCTHKA HACOCA.

[Tapabona noapesku. [IpuMeHnenue, mocTpoeHue.
Onpenenenue quaMeTpa MoAPE3aHHOTO KOJIECa.
PerynupoBanue paOoThl TOMACTHBIX MAIIKH.

CyTb MeTO/1a IPOCCETUPOBAHMSL.

UTo Takoe KaBUTALUA JJIs JONACTHBIX MAIIUH.

Br16op Hacoca no karasnory.

[ToHsiTHE OCEBOM CHIIBL.

[Tpunaiun paboThl KPUBOLITUITHO-IIATYHHOTO MEXaHU3MA.
3aKkoHbI ¥ TpaduKy 1014 A1 MHOTOIIMIIMHPOBBIX HACOCOB.



100.
101.
102.
103.
104.
105.
106.
107.
108.

109.
110.

111.

CrerneHb HEPaBHOMEPHOCTH MOJay MOPIIHEBBIX HACOCOB.

NunukaropHas auarpamma, onpeesneHre paboueid TOUuKH.
PerynupoBanue mopurHeBoro Hacoca.

Kramnanbl, OCHOBHBIE THIIBI.

[Tpuniun 1 0co6eHHOCTH PAOOTHI POTOPHBIX HACOCOB.

XapaKTEPUCTUKHU POTOPHBIX HACOCOB.

CreneHbp HEpaBHOMEPHOCTH MMOJAa4YH POTOPHBIX HACOCOB.

KoHcTpykiuu mecrepeHyaTbix HaCOCOB.

Onpenenenue nNo1avyy U OCHOBHBIX T€OMETPUUECKUX PAa3MEPOB LIECTEPEHYATHIX
HAaCOCOB.

KoHcTpyKkmy poTOpHO-IIACTHHYATHIX HACOCOB.

OnpenenexHue noiavyu ¥ OCHOBHBIX T€OMETPHUECKUX Pa3MEPOB POTOPHO-
IUTACTUHYATHIX HACOCOB.

OmnpeneneHrne OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB BUHTOBBIX HACOCOB.
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