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1. Heau u 3aaa4u AMCIUILITHHBI

]_IGJ'IBIO HU3YUCHUA OJHUCHUILINHBI ((FI/I,HpaBJ'II/IKa» SABJIACTCS

dhopmMupoBaHue, HEOOXOIUMOI

HAYaIbHOW 0a3bl, 3HAHWK O 3aKOHAX PABHOBECHS M JBIKCHUS JKHUIKOCTEH W Tras3a, mpuoOpeTeHue
CTyJICHTaMH HaBBIKOB pacyeTa CW, JACUCTBYIOIIMX Ha CTEHKH PE3EpBYapoOB, TMAPABINYECKOrO pacyeTa
TPYOOIIPOBOJIOB PA3TMYHOTO HA3HAUEHUS ISl CTAlMOHAPHBIX M HECTAIIMOHAPHBIX PEKUMOB TCUCHHUS
KUJKOCTEH, pEeHIeHHs] TEXHOJIOTMYECKHUX 3aJad He(TerazoBoro IMpoU3BOJICTBA, 3ahady OOpbObI C
OCJIO)KHEHUSIMU U aBAPUSIMU, KOTOPBIE MOTYT BO3HMKHYTh B TMAPOJMHAMUYECKHX cucTeMax. M3yueHue
JUCIUIUIMHBI TTO3BOJIAET CPOPMHUPOBATH Y CTYACHTOB KOMIUIEKC 3HAHUN, HEOOXOIUMBIX JJISl PEIICHUs
MIPOU3BOACTBEHHO-TEXHOJIOTHYECKNX, HAYYHO-UCCIIEIOBATENBCKUX, MPOEKTHBIX W 3KCIUTyaTalMOHHBIX
3aJa4 OTpaciu, B TOM YHCJIE CBSI3aHHBIX C MOCTPOCHHUEM IIPOEKTOB Pa3padOTKH MAIIMHOCTPOUTEIHHBIX
MPOU3BOACTB M PEMOHTHBIX LIEXOB M YYaCTKOB pa3JIMYHBIX OTPACICH IPOMBIIUICHHOCTH, OLEHKHU
[IapaMeTPOB TEYEHUS B TEXHOJIOTMYECKUX MPOLECCaX MAIIMHOCTPOUTEIBHOIO MPOU3BO/ICTBA.

2. MecTO IMCHMILTHHBI B CTPYKTYpe 00pa3oBaTeIbHOM POrpaMMbl:
YyeOnas aucuumuinHa «[ uapaBiukay OTHOCUTCS K 00s3aTenbHON YacT B yueObHom muiane OI1
HarnpaBieHuss 15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00SCTICUCHUE MAIIIMHOCTPOUTEIIBHBIX
MIPOU3BOJICTBY» U MPETyCMOTPEHA ISl U3yueHust B / ceMecTpe. B TeopeTuko-MeTo10JI0rH4eCKOM U
MIPaKTUYECKOM HaIlpaBJICHUH OHA TECHO CBSI3aHa CO CICAYIOIIMMU JUCIUIINHAMYU y4eOHOTO TUIaHa:
Maremaruka, ®usnka, MHpopmaruka, Mexannka, TeXHOIOTHYECKHE ITPOIIECCHI B MAITMTHOCTPOSHUH,
TexHo10rHsI MAaITMHOCTPOCHUS U JIP.

3. IlepeyeHp NIUIAHUPYEMBIX Ppe3yJbTATOB O00y4YeHHMs MO JHCHUIUIMHE (MOAYJIIO),

COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKeHUs1 KomnereHumii (Tabmuma 1)

Taoauna 1

IInanupyemsle pe3yJibTaThbl 00y4eHHs 110

OIIK.1.3. "MeTb HaBBIKU:
TEOPETUIECKOTO U
AKCIIEPUMEHTATILHOTO
HCCIIEA0BaHU O0BEKTOB
npodeccnoHanbHOM
JIEATETLHOCTH.

Koa no ®1oC NHIuKaTOpbI 10CTHKEHUS aucuuninne (3YB)

Oo0menpodeccuoHaIbHbIE

OIIK-1. Cnocoben OIIK.1.1 3HaTh: OCHOBBI 3HATh:

MIPUMEHSATH XUMUH, (PU3HNKH, - OCHOBHbIE (PM3NYECKUE CBOWCTBA )KHUJIKOCTH;

COBpEMEHHBIE HYKOHOMUYECKOU Teopuu; - OCHOBHBIE 3aKOHbl IIOKOSI U JBUKCHMUSI

JKOJIOTUYHBIE u OIIK.1.2. ymeTs: pemarb JKUJIKOCTH;

Oe3omacHble METOJbl | CTaHJApTHBIE - CWJIBl JABJIEHUS XHUJAKOCTU Ha IUIOCKUE U

palMoOHaIbHOIO npodeccuoHaNbHBIE 3a/1a4H C KPUBOJIMHEWHBIE CTEHKU;

HCIOJIb30BAaHUS IPUMEHEHUEM - o0mue cBeIeHUs O TUIPABINYECKUX

CBIPBEBBIX U | €CTeCTBEHHOHAYYHBIX U HOTEpPSIX;

SHEPreTUUECKUX OOLIEMH)KEHEPHBIX 3HAHUM, - 3aKOHBl pacHpeleNeHUs] CKOpPOCTeH H

pecypcoB B | METOJ0B MaTEMaTHYECKOIO CONPOTUBIIEHUA  TpPU  JIAMHUHAPHBIX U

MalIMHOCTPOEHUH. aHaJIM3a U MOJIETTUPOBAHUS; TypOyJEHTHBIX TEUEHUSX B TpyOax.

yMeTh:
- IpUMeHsATh TuddepeHInanbHoe YpaBHEHHE
JOBUXXCHUS HI[eaHBHOfI KUIKOCTU.

- IPOBOJIUTh  MPAKTHUYECKHE PACUETHI
pa3IMYHBIX  PE3EpPBYapoOB, M  E€MKOCTEH
NPUMEHSIeMBIX sl cOopa, XpaHEHUs W
IIOATOTOBKHN paanqHHx )KI/I)IKOCTGﬁ
MalIMHOCTPOUTEIbHBIX TPOU3BOCTB;

- HpOBO)II/ITB pacquH HpOCTI)IX " CJIIOXKHBIX
TpyOONPOBOJOB, THUAPABIUYECKHX CHUCTEM U
HAaCOCOB;

- TMPOBOJUTH pacueThl KOJeOaHUI TaBICHUS
[IPU THAPABIMYECKOM yAApPE;

- MPOBOJUTh MPAKTUYECKUE PaCUEThl
CHJIOBOTO BO3JEHCTBHUSI MMOTOKA Ha




OTPAaHMYMBAIOLINE €TO CTEHKU;

-  TNpPUMEHATh (GOpPMYJIbl  TOAOOHMS  JUIs
mepecyera  XapakTEPUCTHK  OOBEMHBIX,
HEHTPOOESIKHBIX U JJONACTHBIX HACOCOB.

BJAJ1€Th.

- PEKUMaMu JBHKCHUA KHNIKOCTH n
OCHOBaMH r'uIpOAUHAMUYICCKOT O HOI[O6I/ISI;

- METOJUKAMHU THUAPABIUYCCKHUX PaCUYETOB

THAPOANHAMHUYCCKUX CHUCTEM u
THApaBINYCCKUX MAlllWH,
- METOJaMU OIITUMH3 ALl

T'MJIPOANHAMHUYECKUX IIPOLIECCOB;

- TUIPOJMHAMHYECKMMH METOJAaMHU pacuera
u aHanm3a PEKUMOB paboThI
TEXHOJIOTUYECKOTO 000pyIOBaHUs u
aBapUIHBIX CUTyallMi MaIIMHOCTPOUTEIbHBIX
IIPOU3BOJICTB.

4. O0beM IMCHUIJIMHBI M BUbI Y4eOHOH padoThl

Taoauma 2
Bcero Cemectpsl
Buj yueOHoii padoThl yacos/3a4.e/. 6 7
(01010 300 101010 300

KonrakTHasi padora (Bcero) 48 14 48 14
B ToMm uucne:
Jlexuun 32 8 32 8
[IpakTrueckue 3aHATUS
CeMuHapbl
JlaGopaTopHble paboThI 16 6 16 6
CamocrosiTesibHas padoTa (Bcero) 96 130 80 130
B ToMm uuce:
Kypcogas pabota (ipoekT)
Pacuetno-rpaduueckue paboTsl
UTP
Pedepatst
Jloknasst
U(unu) opyaue 6uovl camocmosmenvHou pabomol.
[TonroToBka k 1abopaTopHbIM paboTam 64 90 64 90
[ToarotroBka K MPaKTUYECKUM 3aHATUSIM
ITonroroBka k 3a4eTy, FK3aMEHY 32 40 32 40
Bup oruerHocTn 3auer 3auer 3auer 3auer
Obmas Bcero B uacax 144 144 144 144
TPY10€MKOCTh
AHCIANIHALL Bcero B 3a4. exmHnnax 4 4 4 4

5. Conep:kanue TUCUUIJINHBI




5.1 Pa3aesansl IMCHUIINHBI M BUALI 3aHATHHA

Ta0auna 3
Yacel
No HaunmeHoBaHue pa3zzieia Hacer ——— Yacer
JIEKIIMOHHBIX J1a60paTOPHBIX Bcero uyacos
n/n M CHMILTHHBI sansTHii (cemunaperin) sansTit
3aHATHHA
OPO | 300 | OPO | 30 | ODPO | 390 | ODPO | 39O
OcHoBHBIE (PU3HUYECKUE CBOMCTBA
1 ¢ 4 2 6
JKUJIKOCTH
2 I'uapocraTuka.
4 2 6
CHIIBl TaBIEHUS KUIKOCTH 3 2 5
3 Kunematuka n MexaHuka
JKUIKOCTHU 4 2 6
4 | I'mapaBnndecKkue noTepu
PexuMbl IBMXKEHUS KUIKOCTH U
5 OCHOBBI THAPOAMHAMUYECKOTO 4 2 6
noxoous.
Hcreuenne sKUAKOCTH Yepes 3 2 5
OTBEPCTHUS Y HACAIKHU.
6 p . b | 4 5 6
Iunpasmuueckuii ynap. Cratuka u
IIMHAMHUKA Ta30B.
JIBrOKEHUE KUIKOCTH B OTKPBITHIX 4 5 5
7 MMOTOKax
BIDKEHUS TPYHTOBBIX BOJI.
8 | pyH i 4 2 2 2 6 4
OuIbTPAIIMOHHBIE TCUCHHUS.
9 IM'uppaBnuueckuii pacyeT 4 2 6
Tpy6onpoBo10B. ['nuapomMalinHel
BCEI'O: | 32 8 16 6 48 | 14

5.2 JlekninoHHBIC 3AaHATHSA




Taoauna 4

HaumeHoBaHue pa3jaesa
JUCIHUILINHBI

Coaeprxanue pasnena

2

3

OcHoBHbIE pU3NYECKUE
CBOMCTBA KUAKOCTU

IIpeamer rugpaBnuku W ruapomaimvH. I[IpumeHeHue u
3HAYEHWE TUJIPABIMKA B COBPEMEHHOM CTPOUTENIHCTBE.
OcHOBHbBIE (PU3UUYECKHE CBOMCTBA JKUIKOCTEH | Ta30B.
[ToBepXHOCTHOE HATSIKEHUE.

Nneanpuas xxunkoctb. HEIOTOHOBCKHE KUAKOCTU. 3aKOH
BsI3KOTO TpeHust Hprotona. KanviuisipHbie sBIEHUA.
Hanpsixenus u cuibl, JEMCTBYIOIUE B KUAKOCTIX U raszax.

I'mppocratuka.
Cuiibl 1aBiIEHUS KUIKOCTH

I'mppocratuka. CBOWCTBO J1aBJ€HUS B  HEMOJABMYKHOM
)kuakoctd. OOmuMe 3akoHbBI W YpaBHEHUS pPaBHOBECHS
JKHJIKOCTEH W ra3oB. JlaBieHWE >KHUIKOCTH Ha IIOCKHE H
KPUBOJIMHEHHBIE CTCHKH.

VYpaBHeHue Diepa paBHOBECHS >XKHIKOCTH. IloBepxHOCTH
paBHOro naBiieHus. (OCHOBHOE ypaBHEHHE THIPOCTATHKHU.
3akon Ilackans.

Cwibl fJaBiIeHUS KUIAKOCTH HA TUIOCKHUE U KPUBOJUHEHHBIE
cTeHKU. 3akoH Apxumena. [lnaBanue ten.

Kunematuka u MexaHuka
JKUIKOCTH

Bunpr nemxeHus skuakocti. OCHOBHBIC TOHITHS
KUHEMaTHKH KHUAKOCTH OCHOBHBIC KHHEMAaTHYECKHUE
XapaKTePUCTUKHU MOTOKOB XKHUJIKOCTH U Ta3za. MeTo bl
HUCCIICIOBAHUS JBMKCHUS KUAKOCTH. Y CIIOBHE CIUIOIIHOCTHU
Y YPaBHEHHUE HEPA3PBIBHOCTH. Y CTAHOBUBIIEECS U
HeyCTaHOBHBIIEecs ABMKeHne. OCHOBHOE ypaBHEHHE
HEYCTAHOBUBILIETOCS JBH>KEHUS JIJIS1 SJIEMEHTAPHOU CTPYHKHU
U JUIS TIOTOKA )KUAKOCTH. [ToHsATHE O IepexoaHbIX
[poLeccax.

[ToTok xkuakoctu. CpenHsst CKOPOCTb. Y pPaBHEHUE pacxojia.
HuddepenunansHoe ypaBHEHHE JBIDKEHUS HJCAIbHOMN
JKUJIKOCTU. YpaBHeHUe bepHymnum s uIeanbHOUM U
peanbHOM )xunkoctu. Koaddurment Kopuomnuca.
PaBHOMEpHOE 1 HEpAaBHOMEPHOE ABUKEHUE KUIKOCTH B
OTKPBITBIX KaHAJIAX.

I'mppaBnnueckue norepu

OO6mue cBeeHHs O TUIPABINYECKUX MOTepsAx. Buabl
THJIpaBIMYecKuX motepb. TpyoOka [Iuto, pacxogomep
Benrypu.

OCHOBHOE ypaBHEHHE PABHOMEPHOTO ABUKEHUS B OTKPBITHIX
pycnax. [lomyammupudeckast Teopus TypOYJICHTHOCTH.
Huddepennmanbaoe ypaBHEHHE HEPABHOMEPHOTO JIBHYKEHUS
U €r0 UHTETpUpOBaHKE. 3aKOH COXPAaHEHHs KOJTMYECTBa
JIBIDKCHHSL.

OcHOBHOE ypaBHEHHE paBHOMEPHOTo ABMKeHus. [lotepu
JIaBJICHUS Ha TPEHUE NPU JBUKEHUU KUJKOCTEN U T'a30B.

3




Pesxumbl nBHOKEHUS
JKUJKOCTH I OCHOBBI
TUJIPOIMHAMUAYECKOTO
noxoous.

PexxuMbl OBMKEHHSA KUIOKOCTEHM M ra3oB. IloTreHnmanbHOE
nBwkeHue. JlamMuHapHBIE W TYpOYJCHTHBIH  PEXHMBI
JBWKEHUS KUAKOCTH. Hucno PeliHonbiaca. OCHOBBI T€OpUHU
ruapoauHaMuyeckoro moaodus. Ilorepu Hamopa B TpybOax.
@®opmyna. IllepoxoBaTocTh  CTEHOK, aOCOJIOTHAs H
oTHocutenbHas. ['paduku Hukypanze u Mypuna.

OcHOBHBIE BHIBI MECTHBIX conpoTuBieHuid. Koadduument
MECTHBIX I10TePh. JIMHAMKKA BA3KON U HEBA3KOU KUIAKOCTH.
Cucrema  muddepeHIMATBHBIX  JBIKEHUS  HEBS3KOU
xuakoctu (Oinepa) u Bsazkon xkuakoctu (HaBre—Crokca).
VYpaBHeHUE SHEPTHH B HHTETPAIBHOU Popme.

MecTHble TOTEpH HANOpPa MPH OOJBLIMX YHCIaX
Peiinonnca.

BreszanHoe pacmpenue TpyOs! (Teopema bopra).
Hduddyzopsr. Konena.

JIByxda3zuble moTokH KuAKOCTH. CHIIOBOE BO3/ICHCTBHE
[IOTOKA Ha TBEP/IbI€ YaCTULIBI.

Pa3mpbiBaroiiass CKOpocTb.

JIBuKeHMe JOHHBIX U B3BEILIEHHBIX HAHOCOB B BOJIHOM
oToKe. ['napaBinnyeckas KpymHOCTb YaCTHII.

Teopus TypOynentnoctu [Ipanaris.

I'paduk Hukypanze.

MecTHbIE COITPOTUBIICHHUS.

Hcteuenne KuaKoCTH yepes
OTBEPCTHSI M HACAIKH.
I'mapaBnuueckuit yaap.
CraTHKa U JUHAMHKAa ra3os.

Hcredenne KuIKOCTH Yepe3 OTBEPCTUS B TOHKOW CTEHKE.
Koadduuments! cxxarus, ckopoctH, pacxona. Micreuenne
4yepe3 HacaJKy pa3InyHoro TUIA.

Hcreuenune ;xMIKOCTEN U ra3oB U3 HacaakoB. McTeuenue
IIPYU IEPEMEHHOM Harope.

HeycranoBuBLieecs IBUKEHUE HECKUMAEMON KUJIKOCTH B
KECTKHUX TPyOax C yueTOM MHEPIIMOHHOTO Haropa. OCHOBBI
TEOPHUH CTPYHHBIX TeueHui. MicTteuenne B atmocdepy depes
MaJsioe ¥ OO0JIbIIIOE OTBEPCTHUS B TOHKOU cTeHke. MHBepcus
CTpYHU.

SBnenune ruapaBianyeckoro ynapa. @opmyna KyKoBCKOTro
JUIS IpSMOTo yapa.  ['mapaBnudeckuii yaap B TpyOax.
Craruka u JMHaMUKa ra3os.

AbsponrHamMuuecKuil K03 UIMEHT.

AbdpanMoHHBIE pacueThl 3JaHUI U COOPYKEHUI.

Omnropskl 1aBiaeHui raza. [1ockocTh paBHBIX AaBJIeHUN
(HeHTpaTbHBIE 30HBI)

I'paBUTAIIMOHHBIN HAIIOP COCY/1a 3aIIOJIHEHHOIO Ta30M.
Vpasuenue /[l. bepHymiu 11 uaeaabHOro U peaibHOro
MIOTOKA rasa.




JIBr>keHuE  KUIKOCTH B
OTKPBITBIX MOTOKAX

®opmbl cBOOOIHOM MOBEPXHOCTHU MOTOKA. McTeuenne usz-nox
muta. BogocnuBel, X BUIBI U IPOITYCKHASL CIIOCOOHOCTb.
[TpakTrueckuit mpoduss BogocauBa. TedeHue BOIbI 4epes
BOJIOCJIMBBI U IOHHBIE BOAOCOpOCHL. [ napapnuyeckue
PEXKUMBI padOThI IIAXTHBIX BOAOCOPOCOB.

I'mapaBnnueckuii NpeLKOK, €ro BUAbl. CONpsKEHHBIC
riyounsl. [loTepu sHEPrum B ruipaBIndecKoM IPbIKKE.
Bono6oiiabie coopyKeHus1, IPUHIUIBI UX PA0OTHI U pacuéTa.
Comnpsixenre 0beoB CBOOOTHOMAIAIONICH 1 OTOPOIIICHHON
cTpyeil. ' napaBiriecKkue pacueTsl IEPEnaioB U
ObICTPOTOKOB. DUIIBTPAIIIOHHBIE TEYCHHS Yepe3 IPYHTOBBIE
IUIOTUHBI U POHUIIaeMble OcHOBaHUs. [IpUTOK BOJBI K
CKBa)KMHaM U JipeHakaM. OCHOBBI TEOPHH BETPOBBIX BOJIH.
Bubl 1 OCHOBHBIE 3JI€MEHTHI PEryJIsIpHbIX BOJIH. JIMHaMuKa
BETPOBBIX BOJIH Ha IIyOOKOM BOJIE.

BoustHbl Ha MeNIKO# BOJIE, UX paspylieHue. Bo3aeicTere BOIH
Ha TUIPOTEXHUYECKUE COOPYIKEHUS.

JIBUKEHUs TPYHTOBBIX BOJ.
OuUIbTPALIMOHHBIE TEUYCHHUS.

JIBuxkenus rpyHTOBbIX BOJ. [IoHsATHE O MUHUMAJIBHON
riyOuHe noj3eMHoro 6e3HanopHoro noroka. [Ipurox
Oe3HaIOpHBIX U HAMOPHBIX BOJ K KojoAawny. OcobeHHocTH
IUIABHO U PE3KO U3MEHSIOIIET0Cs IBUKEHHUS TPYHTOBBIX BOJI.
JuddepennnanpHoe ypaBHEHHE yCTAaHOBUBIIETOCS
HEPAaBHOMEPHOTI'O IUIABHO U3MEHSIOIEr0Cs ABUKEHUS
IPYHTOBBIX BOJI IPY JINHEHHOM 3aKOHE (PHIIbTPALIUH.
DuibTpanys U3 KaHaJIoB.

dunbTpaloHHbIe TeUeHuss. Moaenb GuiabTpanuu. 3aKoH
Japcu. Buas! ABM>KEHHS TPYHTOBBIX BOJL.

Kpussie nenpeccun. dusndeckoe MoAEIUPOBaHNE
THIPOAIPOJUHAMUYECKHX SBICHUM.

OcHOBBI TeOpUH OO0 THIPOAIPOAMHAMUUECKUX
npoueccos. [Tu-teopema. Kpurepun nonodus.

Cxopocts (unbrpanuu. JIMHEHHBIM 3aKOH (QUIBTpaIUU.
Koadunment punprparmu.

@unbTpanysi 4Yepe3 OJHOPOJHYIO 3EMIISIHYIO IUIOTHHY.
3aKoH Hapcu. @unpTpanus 4Yepe3 HEOJHOPOIHBIN
M30TPONHBIA IpyHT. [IpocaunBaHue BOABI C NOBEPXHOCTH
3eMid  (MHQuUIbTpanys). OuiabTpanys BOJbl U3 KaHAJOB.
TypOynentHas punbTpanus.




I'mppaBnnyeckuii  pacuer
TpyOOIPOBOIOB.
I'mppomarnmabl

I'mppaBinueckue  pacy€rbl  NPOCTBIX U CIIOXKHBIX
TpyOOnpoBOJOB.  JIBM)KEHHE IKHMIKOCTH B  HANOPHBIX
TpyOompoBosax. KopoTkue TpyOONpOBOABI MOCTOSHHOTO
JuaMeTpa.

OCHOBHOE pacueTHO€ ypaBHEHHME MPOCTOro TPyOOIpOoBOJA.
['opu3oHTanbHass M BepPTUKAIbHAs BOJIOCIYCKHBIE TpPYOBI.
Cucdonnslii TpydbonpoBo.

ITocnenoBarensHOE 51 [apajuIeIbHOE COCIMHEHHE
TpyOOTIPOBOIOB.

CrnoxHbele TpyOOompoBonbl. TpyOoOmpoBoJ C HACOCHOM
nonavyeil. BzaumonencTeue cTpyn ¢ TBEpABIMM NpPErpagamH.
Cuipl BO3JEHCTBHA INOTOKA HAa CTEHKHM. Pacuer mJIMHHOrO
TpyOonpoBoJa. MaructpaibHble HEPTETPOBOIBI.

OOume cBemeHus o rugpomammHax. Hacocel
runpoasuratenu. Kiaccudukamus HacocoB. [IpuHumn
JeMCTBUS TUHAMUYECKUX U 00bEMHBIX HACOCOB.

OcHoBbl Teopuu 1noaoOus HacocoB. OCHOBHBIE MapaMeTphl
HacocoB. JlomacTHbIE HACOCHI.

SBnenne  kaBurtauu. Ko3pdumueHT ObICTPOXOIHOCTH.
Tunb! nonacTHeIX HacocoB. Ilpumenenue Gopmyn nogodus
JUIsl TIepecdeTa XapaKTepUCTHK HacocoB. PerynupoBanue
NOJIa4H.

[TocnenoBarenbHOE U MapajIEIbHOE COEJUHEHUE HACOCOB.
KaButanuas B  jomactHeIx  Hacocax. KaBurtanumonsHas
xapakrepuctuka. Kapurannonssii 3anac. @opmyna Pynnesa
u ee npuMmeHeHue. LleHTpoOexHbIE HAcOCHL. YpaBHEHHE
Ditnepa.

CxemMbl ~ OJHOCTYNEHUYATBhIX  LIEHTPOOEKHBIX  HACOCOB.
Teopernueckuii Hamop Hacoca. Ilonesnenii Hamop. Ilorepu
HEPIUU B Hacoce. XapaKTepUCTUKAa IIEHTPOOEKHBIX
HacoCOB.

OO6nemublie Hacockl. [IpuHnun aeicTBUA, 00IIMe CBOMCTBA U
KJIacCHU(pUKaIUs.

IlopmiHeBble U IIIyH)KEpHbIE Hacocsl. MHaukaropHas
quarpamma.  ['papukyn  ujgeanbHOM — Mmojayd U €e
HEPABHOMEPHOCT.

JuadparmMeHHsle  HacOCHI. PotopHele  Hacocel U
THJIPOJBUTATEIIN.




5.3 JlabopaTopHble 3aHATUA

Taoauna 5

Ne
n/n

HaumenoBanme pa3jaena
JTUCIHHUIIINHEI

HanmenoBaHue 1a00paTOpHBIX padoT

1

OcHoBHbIE (U3HYECKHE CBOWMCTBA
KHUJIKOCTH

BJIP*. I3mepeHnne ruipoCcTaTUYECKOro JaBICHUs U
AKCIIEPUMEHTANIbHOE MOJTBEpxkAeHUE 3akoHa [lackans

I'mapocraTuka.
CHuIIbl JABIEHUS KUIKOCTH

BJIP. Cuita naBieHus KUJIKOCTH Ha IJIOCKYIO MOBEPXHOCTh
BJIP. I'mapasinueckuii npecc.

BJIP. Onpenenenue mioTHOCTEH HECMENINBAIOIIUXCSI
JKUJIKOCTEN B COOOIIAIOIINXCS COCYIaX

BJIP. OTHOCUTENIBHOE PABHOBECHE KUIAKOCTH BO
BpaIllaroeMcs Cocyie

Kunemaruka u MexaHuka
JKUIKOCTH

BJIP Onpenenenue ONbITHBIM ITYTEM CJIAraéMbIX YPaBHEHUS
. bepnyinu.
VYpaBuenue bepnyinu. TapupoBka pacxonomepa Bentypu.

(Peanvhas)

I'mppaBinueckue norepu

Omnpenenenne korhUMeHTa THAPABINIECKOTO TPEHUS B
tpybompoBoae (Peanvras)

BJIP. “IlocTpoeHue HamOpHOW U MbE30METPUUECKON JTUHUM
JUIsl TpyOOIIpOBO/IA CONIPOTUBIIEHUS

BJIP. 3yueHue ruipaBiIu4eCcKux IOTeph IO JUIMHE
TPYOOIIPOBOJIa 1 B MECTHBIX CONMPOTHUBIICHUSX.

BJIP. Onpenenenue K03QPUIMEHTOB pacxoia APOCCETLHOTO
npubopa (nuadparmel) u Bogomepa Bentypu

PG)KI/IMI)I OBUXXCHUA ) KUIKOCTU U
OCHOBBI THAPOTUHAMUYECKOTO
momoous.

BJIP. DxcniepuMeHTanbHas WIIIOCTPALNS JAMUHAPHOTO U
TypOYJIIEHTHOTO PEKMMOB JIBUKECHHUS KHUIKOCTH,
olpeieIeHue 3aKOHOB COIPOTUBIICHUS KPUTHYECKOIO YUCIia
Pelinonbaca.

HccnenoBanue pexxuma ABMKEHUS KUAKocTH» (PeanbHas)
BJIP. “Onpenenenue 3aBUCUMOCTH MEXAY THPABINYECKUM
YKJIOHOM M CpeJTHEH CKOPOCTbIO MPU TypOyJI€HTHOM
JBUKEHUH BOJIBI

HUcteuenne  KUIOKOCTH  4yepe3
OTBEPCTHS U HACAJKHU.
I'mppaBnuuecknii ynap. Cratuka

1 JUHaMHKa ra3oB.

BJIP. “UccnenoBanue mporecca NCTEUCHUS YEPE3 MAJIOe
KpYIJI0€ OTBEPCTHE U BHEIIHUHN WJINHAPUIECKUI HACaJOK
Hcredenne uUIKOCTH U3 MaJbIX OTBEPCTUN B TOHKOW CTEHKE
cocyna B atMmocdepy. McreueHue >KUAKOCTH M3 OOJBLIMX
OoTBepcTUil B aTMochepy.

IIpoxoxkaeHne XUAKOCTH YEpe3 CYXKaIlee YCTPOHCTBO -
muadparmy (Pearvnas)

BJIP. OKCIEpUMEHTAILHOE H3y4YEHHE
TUIPABIMYECKOr0 yJapa B HaIOPHOM TpyOONnpoBoie

IPSIMOTO

JIBrKEHNs TPYHTOBBIX BOJI.
OuIbTPALIMOHHBIE TCUCHHUS.

BJIP. 3yuenue ¢puibTpaiii B IecCyaHOM I'PYHTE Ha
ycraHoBke [lapcu

I'mppaBinueckuii pacyer
Tpy6omnpoBo10B. ['HapoManInHel

BJIP. [TapameTpuueckre UCTIBITAHUS LIEHTPOOEKHOTO
Hacoca.

BJIP. KaBuTaiimoHHbIE HCTIBITAHUSI LIEHTPOOEIKHOTO
Hacoca.

BJIP. VcniplTanue HeperyaIupyemMoro o0beMHOro Hacoca.

*BJIP — BuptyanbHas abopaTopHas padbota




5.4. IlpakTuyeckue (ceMUHApPCKHe) 3aHATHUS (HE MPETyCMOTPEHBI)

6.

CamocrosiTesibHasi padoTa CTYAEHTOB IO JUCHUILINHE

6.1 TembI 1J1s1 CAMOCTOSITEILHOTO U3YyUYeHUSsI

Ne
wn TeMbl 1J1s1 CAMOCTOATEIbHOI0 H3YYeHHU s
I'mapocratuyeckne 3aKOHBI ST JKUAKOCTH, HAaXOJSIICHCS B OTHOCHTEIBHOM IOKOE.
1 HuddepeHunanbHple  ypaBHEHHE  IOBEPXHOCTHM  PAaBHOTO  JaBI€HUS B JKUIKOCTH
OTHOCHTENBbHBIN MTOKOH KUAKOCTH HaXOASILEHCS B pe3epByape, ABUKYLIEMCS 110 HAKIIOHHON
IJIOCKOCTHU C YCKOPEHUEM.
2 | [InaBanwme Ten. 3akoH ApXuMmena.
3 | l'umpocraTudeckre ManiuHblL.
I'mapaBnuka ra3oB. YpaBHEHUE paBHOBECHS ra30B. YpaBHeHUE bepHysun Juist aieMeHTapHOR
4 | cTpyHKH HMIlealbHOIO ra3a. YpaBHEHUE Hepa3pblBHOCTU. CKOpOCTh 3ByKa B rase. Mcreuenue
rasa yepes HacaJoK.
5 JlaBneHue XHUJIKOCTH Ha IUIOCKHE CTeHKH. LleHTp naBieHus. DHiopbl THMAPOCTATUYECKOTIO
JTABJICHHUS.
6 | MecTHble moTepH Hamopa npu 0oJIbIMX Yrcaax PeifHonbca.
7 [Torepu Hamopa MO AJMHE TpPU TYpOYICHTHOM YCTAaHOBHUBILIEMCS JBIDKEHHH KHIKOCTH IS
KBaJpaTU4HOM o0nactu conporusieHus. ®opmyna Illesu.
8 | Mcreuenue yepes HaCaIKU Pa3IUIHOTO TUNA VIcTeueHne mnpu mepeMeHHOM Harope.
9 OuibTpoBaHue KuAKocTH. DunbTpanus yepe3 OAHOPOIAHYIO 3EMIISIHYIO IUIOTHHY. 3aKOH
Hapcu. @unbTpaiys yepe3 HeOAHOPOAHbIH H30TPOITHBINA TPYHT.
10 | YcranoBuBIIEECS U HEYCTAHOBHUBINEECS IBUKECHUE JKUAKOCTH B HATIOPHBIX TPYOOIIPOBOIAX.
11 OcHoBBl Teopuu mojo0usi HacocoB. OCHOBHBIE NapamMeTpel HacocoB.  JlomacTHble U
MOPIITHEBBIC HACOCHI. THIIBI JIOMACTHBIX U TIOPITHEBBIX HACOCOB
SIBnenne xaButauuu. Kosgpoumuent o6sictpoxonHoctu. [Ipumenenue Gopmyn noxolust 1is
12 | mepecuera xapakTepucTHK HacocoB. OObeMHBIe Hacochl. [lpuHIMN neicTBus, oOmUe
cBOMcTBa U Kiaccu¢ukanus. [TopiiHeBble U IITyHKepHbIE HACOCHI.

6.3 YueOHO-MeTOANMYECKOE 00eceYeHue /I BHIMOJTHeHUA CaAMOCTOATEIHLHOM

padoThI

1. Tnyxom B.C. OcHOBBI THApaBIUKH U TeTUIOTeXHUKHU: Pazaen 1. OcHoBbl [ mapaBiuku
[DnexTponHbIi pecypc]: yauebnoe mocodue/ ['myxos B.C., lukoit A.A., lukas 1.B.— DnexTpoH.

TEKCTOBBIE JaHHBIE.— ApMaBHp: ApMaBUPCKUIl TOCYAapCTBEHHBIH NeIarornueCcKuii
yHuBepcureT, 2019.— 293 ¢.— Pexxum nocryna: http://www.iprbookshop.ru/82447 html.— 2bC
«IPRbooks»

2. CaBunoBckux A.I'. ['uapasiuka [DnekTpoHHBIH pecypc]: yuebHoe nocooue/ CaBunoBckux A.l'.,

Kopoo6eiiankosa 1.10O., HoBukoBa JI.A.— DIEeKTpOH. TEKCTOBBIE JaHHBIE.— UesiOnHCK,

CapatoB: IOxxHO-Ypanbckuii MHCTUTYT yrpaBiieHus: U 3koHoMuku, Al [Tu Op Menua, 2019.—
168 c.— Pexxum nocryma: http://www.iprbookshop.ru/81474.html.— DBC «IPRbooks»




3. babaeB M.A. I'uapasnuka [DneKTpoHHBIH pecypc]: yueoHoe nocodbue/ babaes M. A.—
DJeKTpoH. TeKCTOBbIE nanHble.— CapaToB: Hayunas kuura, 2019.— 191 ¢.— Pexwum goctyna:
http://www.iprbookshop.ru/81004.html.— 3BC «IPRbooks»

4. T'yces B.I1. OcHoBBI ruapaBIvKu [ DNEeKTpOHHBIN pecypc]: yaeoHnoe nocodue mis CI1O/ IN'yces
B.II., I'yceBa XK.A.— DnekTpoH. TekcToBble qaHHble.— CapatoB: IIpodobpazoBanue, 2017.—
221 c.— Pexxum pocryna: http://www.iprbookshop.ru/66394.html.— 9bC «IPRbooks»

7. OueHoYHbIE CPeACTBA

7.1 Bonpochl K NePBOii pY0eKHOM aTTecTalluu

1. PeasnbHble 1 uaeanbHble KUIKOCTH, OCHOBHBIE IOHATHUS U ONPEIEICHNUS.

2. dusznvecKue CBOMCTBA KUAKOCTEH. [IIOTHOCTD, YIenbHBIN BEC, 00bEM, YIETbHBIN 00BEM.

3. CxumaeMocTh XuaKocTd, Koaddument 00beMHOro CkaTHsl, TEMIIEPATYPHOTO PACIIHPEHHS.
Yrpyrocrts napoB *KUJIKOCTH.

4. HazoBuTe pe:KUMBI JBUKEHUS KUJKOCTH U YKA)XKUTE UX XapaKTepHble 0COOEHHOCTH.

5. Iosicaute, 4TO Takoe KpuTepuii PeliHonbaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBHCHT.

6. [ToBepxHocTHOE HaTskeHue. Popmyna Jlamnaca.

7. I'mppocratuka. ['mapocraTiuueckoe AaBieHue (CpeaHee, HCTUHHOE). ENMHUIBI u3MepeHUsl JaBIIeHUsL.
[TosicHuTe, 4TO Takoe aOCOIIOTHOE U U30BITOYHOE I'MIPOCTATUYECKOE JaBICHHE U KaKOBa CBSI3b
MEXAY HUMH?

8. IlosicHuTe, 4TO TaKOe KpUTHUYECKOE Yncio PeiiHonbaca?

9. IlosicauTe, KaKuM 00pa3oM MPH THIPABINYECKUX pacdETax OMpPEACISIOT PEKUM IBHKCHUS KHUIKOCTH
U, C KAKOH IEC/IbI0?

10. 'mapocraTryueckoe AaBieHne U ero cBorcTBa? OOBSICHUTE, YTO IIOHUMAIOT 1I0]] TEPMHHAMHU:
«BHEIIHEE JIaBJICHUE» U «BECOBOE JaBieHne»?UTo Takoe TeXHUYecKas U pu3ndeckas arMocdepa,

B KaKUX €JMHULIAX BBIPA)KACTCSL.

11. OcHoBHOE ypaBHEHHE TUAPOCTATHKU. HanuImmTe U MOsSCHUTE OCHOBHOE YpaBHEHHE I'MJIPOCTATUKH.
Cdopmynupyiite 3axon [Tackans.

12. TlosicHUTE, 4TO TaKOE KPUTHUYECKAsI CKOPOCTh, OT KaKuX (PAKTOPOB OHA 3aBHCHUT H KaK €&
onpenenstor?

13. Harnumvte ¥ MOSICHATE aHATUTUYECKHE 3aBUCHMOCTH MTOTEPh HATIOPa MO JUTMHE OT CPeIHEH
CKOPOCTH MOTOKA MPH JIJAMUHAPHOM U TYpOYJIEHTHOM PEXKHUMaXx JIBHKEHUS KHUIKOCTH.

14. YpaBHenue Ditnepa.

15. Coobmaromuecs cocyasl. Onpenenenue ypoBHS KUAKOCTH B cocyne.OnpeaeneHne mIoTHOCTH
XKHUJIKOCTH B coobmiaromuxcs cocynax.OnpeaeneHue aBaeHs Ha TOBEPXHOCTH KUIKOCTH B
cooOmiamuxcs cocyaax.

16. Hanumwre u nosicaure Gpopmyisl [lapcu-BeiicOaxa u Beiic6axa.

17. TlosicHuTe, KaK ONBITHBIM ITyTE€M ONPEAEIAIOT BETUYUHBI KOAPPHUIUEHTOB A U &,

18. HazoBute npubOphI 11 M3MEPEHUsT U30BITOYHOTO THAPOCTATUYECKOTO JIABJICHUS U MOSICHUTE
IPUHIMI UX JeicTBUS,0CHOBHBIE (hopMynbl.IlosicHUTE, UTO Takoe Mbe30MeTpHUEcKasi BbIcoTa?

19. Tlpubops! 11 u3MepeHus AapneHus. [IpuHImn aelicTBUs Mbe30MeTpa, Ha YeM OCHOBaH.
Onpenenenue qaBieHNs KUAKOCTU B IbE30OMETPE.

20. Yo xapakTepu3ytoT KO3pGUIHEHTH A 1 & OT KakuX (aKTOpPOB B OOIIEM CIyyae OHM 3aBUCAT U KaK
UX ONPEIENSIOT MPU TUIPABINYECKUX pacueTax?

21. O0bsacHUTE, 4TO Takoe A, 1 A,/d, kKak HaliTH BeMHMUHHY A, IPH THIAPABIHYECKUX pacyeTax.

22. OnpeneneHue TIIyOHMHBI TIOTPYKSHUS TOYKHU U €€ TapaMeTpHhI.

['uapocraTudeckue MamuHbl. [IpuHIATT 1EeHCTBUS OCHOBHBIE (POPMYITHI.



23. JlaBneHune ®KUAKOCTH HA CTeHKH TPpyO. PaspeiBaromue ycunus (Tpyda, peepByap).
24. HazoBuTe 001aCTH THAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOZOB U OOBACHUTE, KaK
OTIpeNeNAI0T 001aCTh CONPOTUBIICHHS ITPU THIIPABIMUECKUX  pacyerax.
25. M300pa3nTe cXeMbl IBUKEHHS KUIKOCTH IIPH PE3KOM TToBopoTe Tpyosl Ha 90°, a Takke IpH pe3koM
pacUIMpPEeHNH U PE3KOM CY>KEHUH TPYOOIIPOBOJIa U JJaiiTe MOACHEHUs K HUM, yKa3aB, YTO XapaKTEPHO
JUIs ABMDKEHMSI [TOTOKA MPY MPOTEKAHUU €r0 Yepe3 J00e MECTHOE COIIPOTUBIICHHE.
26. Kakue npubops! 1151 M3MepeHus naBieHus Bam u3BecTHbI?
27.ChopmynupyiiTe MOHATUS THAPABIMYECKOTO yaapa.
28.11psiMOit ¥ HENPAMOM THIPABIUYECKUH yaap.
29. Uem oTnuyaeTcs IO Ha3HAYEHUIO MBE30OMETP OT PTYTHOTO MaHOMeTpa?
30. Yro Ha3BIBAIOT OTHOCUTEIBHBIM [IOKOEM KHUIKOCTHU?
31. Yro Takoe daza ygapa?
32. O0bscHUTE MPOLECC U3MEHEHMS JaBJIEHHsI B TPyOOIPOBO/E, TUTAEMOM U3 Pe3epBYyapa,
IpY IPSIMOM I'MJIPABINYECKOM yIape.
33. Uro Ha3bIBalOT MOBEPXHOCTSAMHU PABHOTO JaBIEHUA?
34. ChopmynupyiiTe 3aK0H Apxumesa.
35. Harmmmure u mosicaute popmyny H. E. XKypaBckoro aiist onpesesieHus MOBBIICHUS
JIaBIICHUS TIPH yIape.
36. Harmmmre u nmosicaute GopMymy Ui OIpeAeTIeHUs CKOPOCTH PacIpOCTPaHEHHsI YAapHO BOIHBL. 37.
[Tpuniun pabotel ruapaBiuyeckoro npecca. KITJ ruapasianueckoro mpecca.
38. [lo kakoit (opmyie onpenenseTcs: cCuiia IaBIeHUs >KUIKOCTU Ha IUIOCKUE FOPU30HTAIbHBIE
IIomagky ?
39. UTo MOHMMAIOT MO/ MAJIbIM OTBEPCTHEM B TOHKOM CTEHKE NMPH UCTEUEHUH KHUJIKOCTH U3 OTBEPCTUI?
40. Cxxaroe ceueHue, IPUIMHBI CKATUS CTPYHU, YEM OLICHUBAIOT BEIMYMHY CXKaTUs CTpyH?
41.00mbscHATE, TIOYEMY TIPHU UCTEYCHUU M3 HACAZAOK PACXO] KUAKOCTH OOJbIIE, YeM pu

HCTEYCHUH U3 MAJIOTO KPYTJIOTO OTBEPCTHS B TOHKOM CTEHKE?
42.Tlo xakod Qopmyliie Ompenensercs CHiia TaBJICHUS JKUAKOCTH Ha IJIOCKHWE HAKIIOHHBIE CTEHKH.
LenTp naBneHus.
43. YUto Ha3bIBAIOT HACAAKOMU, TUIIBI HACAJIOK, UX Ha3HAUYeHUe?
44. KosppumueHnt ckopocTd. YTo OH yUUTHIBAET, KaK onpeaessercs?
45. Tlo kakoit Qopmylie ompenenseTcs Cuja JaBIEHUS KUIKOCTH HAa KPUBOJUHEHHYIO MOBEPXHOCTH?
46. Koa¢ppumment pacxona. UTo OH yUUTHIBAET, KaK ONpeessercs?
47. KoapdunueHt conpoTuBieHus (0TBepcTHs, Hacaaka). Kak oH onpezensercs o ONbITHBIM JaHHBIM?
48. UTo Ha3pIBAIOT TEIIOM JIaBJICHHS?

Buier k nepBoii py0exxHoi aTTecTanuy no fucuuivinne «'uapaBiauka»

MUMHHCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS PO
T'PO3HEHCKMI TOCYIAPCTBEHHBI HEDTSHON TEXHUYECKHNIA YHUBEPCUTET
MHCTUTYT OHEPI'ETUKI
KADEJIPA "TEIIVIOTEXHUKA U I'MJ]PABJINKA

buner Ne 1
Ovcumnamna: T'uapaBianka | aTTectaumna
1. 'mapocraTtuka. ['mapocraTuueckoe AaBieHue (CpeHee, UICTUHHOE) €r0 eMHHIIBI H3MEPEHHUs
2. YrpyrocTb napoB xxuakoctu. [loBepxHocTHOE HaTsbkeHue. @opmyia Jlamaca.
3. Onpenenenue riyOUHBI IOIPYKEHUSI TOUKU U €€ ITapaMeTphl.
4. OCHOBBI THIPOAMHAMUKHU. [ MapOCTaTUYECKHE IIEMEHTHI TOTOKA (CMOUYEHHBIN MEPUMETp, HAIIOPHOE

JBHUXXCHUC, FI/II[paBJII/I‘-IeCKI/Iﬁ pa;uzlyc) .



3aB. Kadeppon «TennoTEXHUKA U TMAPABAMKAY», O0L. P.A-B. Typnyes

Bonpochl KO BTOpoil py0e;KHOI aTTecTAIlMHU

1. OcHoBbI ruApOIMHAMUKH. [ HApOCTaTHUECKUE 3TIEMEHTHI IOTOKA (CMOYEHHBIH IEpUMETP, HAIIOPHOE
JBYDKEHUE, THJIPABIINYECKUI pajnyc).

2. CxeMa JBIKEHHS KHUJIKOCTU. DJIeMEHTapHas CTpyiika. JInHus Toka. Y craHoBUBIIEeCS U
HEYCTaHOBMBIIIEECS JBUKEHHUE )KUAKOCTU. CpenHsas CKOpOCTh NOTOKA. Pacxos ®uaKocTu.

YpaBHEHHE pacxoa Il 2JIEMEHTAPHOM CTPYMKH, ITIOTOKA. Y PaBHEHUE HEPAZPBIBHOCTH.

3. O0BsicHuTE, UTO TaKkoe A, 1 A,/d, Kak HaiiTH BeNU4UHYy A, IIPU THIPABINYECKUX pacyeTax.

4. JlaBneHue KUAKOCTH Ha CTeHKH TpyO. PaspeiBatomue ycunus (Tpyda, pesepByap).

5. HazoBuTe 00s1acTH THAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOJOB U OOBACHUTE, KaK
OTIpeeIsAI0T 00JaCTh CONPOTUBIICHUS MTPU TUAPABINYECKUX  pacyeTax.

6. M306pasuTe cXeMbl ABHKEHHUS KUIKOCTH IIPK PE3KOM HoBopoTe TpyOs! Ha 90°, a Takske mpu peskom
pacIIMPEHUH U PE3KOM CYKEHUH TPyOOIpoBoJia U JaliTe MOSACHEHUS K HUM, YKa3aB, YTO XapaKTepHO
JUTSL IBMYKEHUS TIOTOKA MPU MPOTEKAHUU €ro yepes3 JIto00e MECTHOE COMPOTHUBIICHHUE.

7. IlpssMO¥ 1 HENPSAMOM TUApaBIMYECKUI yap.

8. CchopmynupyiiTe HOHITHUS TUAPABINYECKOTO yaapa.

9. Uto Takoe KaBUTALWs, KAKOBBI €€ BHEIIHUE TPU3HAKHU?

10. Yro Ha3bIBacTCsl KABUTAILIMOHHBIM 3ariacoM AN U Kak ero onpeesuTh Mpy UCIbITAHHUX?

11. Yro Ha3bIBaeTCsl KPUTHUECKUM KaBUTAIMOHHBIM 3ariacoM Ahy,?

12.BriBoj ypaBHenust beprymm. YpaBHenue bepHymum asist o1eMeHTapHOM CTPYHKH peabHOU
JKUJIKOCTHU. ['€OMETPUYECKHUII 1 SHEPreTUYECKUN CMBICII cllaraeMbIxX ypaBHeHus 1. bepuymin.

13. Kak Ha3piBaeTcst K03 (UIHMEHT o, BXOJAIUN B ypaBHeHue Jl. bepHym i noToka peaabHOR
KHUJIKOCTH, YTO OH YUUTBIBAET U OT YEr0 3aBUCHUT €ro BeJIMYMHA?

14. Yto Ha3bIBACTCS JOMYCKAEMBIM KaBUTAIIMOHHBIM 3amacoM AN yon?

15. ®opmyna PynneBa 1uist onpeeneHns KpUTHYECKOro KaBUTallMOHHOTO 3anaca’?

16. Yto Takoe BbICOTa BCAaChIBAaHMs U KaK OHA CBSi3aHa C KaBUTAIMEn?

17. OObsicuuTe, 4TO OOYCIOBIEHBI MOTEPH IMOJHOIO HANMOpPAa U KAKOB UX HHEPreTUUECKUH CMBbICT?
[TosicauTe, 4TO MOHUMAIOT IO TEPMUHOM "ynienbHas SJHeprus'?

18. O6BsicHUTE TEPMUHBI "MeCTHasI CKOPOCTH" U "CpeAHsst CKOPOCTh' M YKaXKUTE, KaK OMPEACIISIOT
3TH CKOPOCTH?

19. CkopoctHas TpyOka u Tpyoxa [Iuto?

20. [TosicHuTe, YTO TaKOE JTMHHS MTOITHOTO HAIOPa M MMbE30METPHUECKas JIMHUSA, YTO OYIyT
IPEJICTaBISTh COOOM ATH JTMHUM TPU PAaBHOMEPHOM  JIBUYKEHUU peabHOM KUIKOCTH?UTO
MOHMMAIOT 110/l TEPMUHOM <OKUBOE CEYEHHE ITOTOKA KUIKOCTH?

21. HazoBuTe pexXHMBbI IBUKEHUS )KUIKOCTU M YKOKUTE UX XapakTepHble ocobenHoctu.llosicaure, yto
Takoe KpuTepuii PeifHomnbaca, 1 Ha30BUTE (PaKTOPBI, OT KOTOPBIX OH 3aBUCHUT.IlosicHuTe, 4yTO Takoe
KpuTHYecKoe uncio PeliHonbaca?

22. TlosicHuTe, KakuM 00pa30M MPH THAPABINIECCKUX PACUETaX OMPEIEIISTIOT PEKUM JIBIKECHUS
KUJKOCTHU U, ¢ Kakoi 1enbto? [losicHuTe, 4TO Takoe KpUTHYECKask CKOPOCTh, OT KaKUX (GaKkTOpOB

OHa 3aBHCHT U Kak e€ onpezaensator? Hanummre v NosCHUTE aHAIUTUYECKHE 3aBUCUMOCTH TIOTEPh
Haropa 1o JJIMHE OT CPeJHEN CKOPOCTH MOTOKA MIPU JAMUHAPHOM U TYpOYJIEHTHOM pexuMax
JBUKEHUS JKUJKOCTH.

23. Hanumute u nosicaure ¢popmyinsl Jlapcu-BeiicOaxa u Beiic6axa. [TosicHuTte, Kak ONBITHBIM IIyTeM



OTIPENIETISIOT BEIMUMHBI KO3 UreHToB A 1 §.UTo XapakTepu3yroT KO3(PGUIIMEHTHI A U & OT KaKuX
¢dakTOpoB B 00IIIEM CIy4yae OHU 3aBUCAT U KaK UX OMPEIEISIIOT MPU THAPABINYECKUX pacueTax?

24. O6bsacHUTE, 4TO Takoe A3 u A3/d, Kak HalTH BeTMYUHY A3 TIPU TUAPABIMYECKUX pacyeTax.

Ha3zoBute 00:1acTH THAPABINYECKOTO COMPOTUBICHUS TPYOOIIPOBOAOB U OOBSCHUTE, KaK

OTIpeNeNAI0T 001aCTh CONPOTUBIICHHS TP THIPABIMYECKUX  pacyerax.

25. M306pasuTe cXeMbl IBHKEHHS KHIKOCTH IIPH PE3KOM HoBopoTe TpyOsl Ha 90°, a Takke mpu peskom
paclIMpeHnH U Pe3KOM CY>KEHUH TPYOOIIpOBOJia U JaiiTe MOsSICHEHUS K HUM, YKa3aB, YTO XapaKTEePHO

JUTSL IBUYKEHUS TIOTOKA MPU IPOTEKAHUU €ro uepe3 Jito00e MECTHOE COMPOTHBIICHHUE.

26. UTO NOHUMAIOT IO/1 MaJIbIM OTBEPCTHEM B TOHKOM CTEHKE IPU UCTEYCHHUH KUAKOCTU U3 OTBEPCTUI?
CikaTtoe ceueHue, IPUYUHBI CXKATUSI CTPYH, UEM OLICHUBAIOT BEIMYUHY CHKATUS CTPYH?

27. Uto Ha3bIBAIOT HACAIKOM, TUITBI HACAOK, uX Ha3HaueHue? Koaddumuent ckopoctu. Uto oH
YUUTBIBAET, Kak onpeaensercsa? Koadduuument pacxoma. Uto oH yuuTHIBaeT, Kak ONpenenseTcs?
Koaddunment conporuBneHus (oTBepcTrs, Hacaaka). Kak oH onpenenseTcs Mo ONnbITHBIM JaHHBIM?
OO0bsicHUTE, TOYEMY IIPU UCTEYEHUH U3 HACAJ0K PacxXo/l KUAKOCTU OO0JIbIlIE, YEM IIPU UCTEUEHNUHU U3
MaJIoro Kpyrjioro OTBepCTUsi B TOHKOW CTEHKE?

28. Hanumute u nosiciute GOpMYIIbI 1715 ONIPeIeNICHUs] CKOPOCTH U pacxojia IpU UCTEUEHUHU KHUJIKOCTH
U3 OTBEPCTUH M HAcaJ0K B aTMOCdepy MpU MOCTOSHHOM HAIope.

29. N300pa3uTe U MOSICHUTE CXEMbl UCTEUEHUS )KUJIKOCTH M3 MAJIOTO OTBEPCTHSI B TOHKOI CTEHKE

U Yepe3 BHEIIHUH NWJIMHIPUICCKHA HAcaJ0K B aTMOCdepy.

30. Uro Ha3pIBaETCS KaBUTAIMOHHON XapaKTEPUCTUKOMN M KaK OHA n300paxaercs rpadudecku’?

31. Yro Ha3pIBaeTCs YaCTHOM KaBUTALIMOHHOM XapaKTEPUCTHKON M KaK € MOIy4UTh MPU HCIIBITAHUIX ?
32. 3MmepeHune pacxo10B 1 CKOPOCTEH )KUIKOCTH (0O BEMHBII U BECOBOH CIT0C00).

33. Pacxonomep Bentypu, mpuHIIUI JEHCTBHUS.

34. T'mapaBianyeckue COMPOTHUBICHUS. BA3KOCTh ®KUAKOCTH.3aKOHBI BHYTPEHHETO TPEHHSL.

35. PexkuMbl IBHKEHUS )KUJIKOCTH (JJAMUHAPHBIA, TypOYICHTHBIHN).

36. CchopmynupyiiTe HOHITHUS TUAPABINYECKOTO yaapa.

37. Ilopsimok pabOTHI MTPH CHATUW YaCTHOW KaBUTAIIMOHHOM XapaKTePUCTUKU

38. Kak mosryuaroT KaBUTAIMOHHYIO XapaKTEPUCTHKY IEHTPOOESKHOTO Hacoca?

39. Ilpsmoii m HempsiMON THapaBiIuueckuii ymap. Uro Takoe ¢aza ymapa? OOBsSCHUTE mpolece
M3MEHEHUs JaBJICHUs B TpPyOOIIPOBO/E, TUTAEMOM U3 pe3epByapa, pH NMPsSIMOM T'HPaBINYECKOM yaape.
40. Harummre u nosicaute Gopmyny H. E. XKypaBckoro st onpeneneHust MOBBIMICHHUS JaBJICHUS TIPU
ynape. Hanummre 1 nosiciute GpopMyity Juis olipesieieHusi CKOPOCTH paclpoCTpaHeHHs! YAapHOH BOJIHBI.
41. HazoBuTe TeXHMUYECKHE IMOKa3aTeau Hacoca. YTo Takoe mojaya Hacoca, UjaeanbHas Mojaya U Kak
OHa ompenensieTcs Mpu UCHbITaHuAX? YTo Takoe Hamop Hacoca M Kak €ro ONpPENeIuTh 10 MOKa3aHUAM
npr6opoB? YTo Takoe MOIIHOCTh HAacoca U MoJie3Hast MOITHOCTh?

42. Yro takoe KIIJ] Hacoca? Kakue nmorepu yuautsiBaet KI1J] Hacoca u ero cBs3b ¢ apyrumu KITJ[? Yro
Ha3bIBACTCSI XapaKTepucTukoi Hacoca? Yo HazbiBaeTcs nosneM Hacoca Q-H u cBsa3b ero ¢ KIIJI Hacoca?
43. Kak U3MEHSIOTCS 10/1a4a, HATlop ¥ MOIIHOCTh Hacoca MPpH M3MEHEHWH YacTOThI BpallleHUs: pabodero
Koseca?

44. Yto Takoe KaBUTAIMsl, KAKOBbI €€ BHEIIHME MpU3HaKku? YTO Ha3bIBaeTCs KaBUTAILIMOHHBIM 3alacoM
Ah 1 KaK ero onpeaenuTh NP UCIIBITAHUAX ?

45. Yto Ha3bIBaeTCAd KPUTHUYECKUM KaBUTALMOHHBIM 3armacoM Ahkp? UTo Ha3bIBaeTcs JOMYCKaeMbIM
KaBUTaMOHHBIM  3amacoM  Ahgon? ®opmyna PynHeBa nns  ompeneneHuss  KPUTHYECKOTO
KaBHTAIlMOHHOTO 3amaca?

46. Kak onpeieTuTh MOIIIHOCTh HA HACOCHOM M TYPOMHHOM JIOITACTHBIX KoJiecax?

47. Yro Takoe KIIJI, mepegaTouHoe OTHOIICHUE, CKOJIBKEHHUE U KaKasi MKy HUMH CBSI3b?



Oo0pazen Ouslera Ko BTOPOi pyOesKHOM aTTecTaluN

MHMHHCTEPCTBO HAYKHM 1 BBICHIEI'O OBPA3OBAHUS PD
T'PO3HEHCKUI T'OCYIAPCTBEHHbBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADEJIPA "TEIJIOTEXHUKA U I'/IPABJIUKA

Buner Ne 1
Ancunnnuna: Tmapasamka Il aTTecTtauua

1. 'mapocraTtuka. I'mapocrarnyeckoe qaBieHUE (CpeqHee, MICTUHHOE) €r0 €AUHULBI U3MEPEHUS

2. Buap! nmwkenus )kuakoctd. OCHOBHBIC MOHSATHSI KHHEMATHUKH )KUIKOCTH: JIMHUS TOKa, TPyOKa TOKa,
CTpYHKa TOKa.

3. JlamuHapHbIN U TYpOYJIEHTHBIN PEKUMBI IBHXKEHUS XUIKOCTH. Uncno PeliHonbca.

4. OCHOBBI THAPOAUHAMUKH. [ HaApOCTATUYECKHE FJIEMEHTHI MOTOKA (CMOYEHHBIN MTEPUMETP, HATIOPHOE
JBUKECHHE, THIPABIMYECKUN pauyc).

3aB. Kadeppoit «TennoTeXHMKA U rTMApPaBAnKa», 40U, P.A-B. Typnyes

7.3 Boupochl K 3a4ery no aucuunianie «CuapaBankay

1. OcHoBBI THAPOAMHAMUKH. [ MApOCTATHYECKHE IIEMEHTHI TOTOKA (CMOYEHHBIN IEPUMETP, HAITOPHOE
JBUKECHHE, THIPABIMYECKUN paguyc).

2. Cxema IBM>KEHMS )KUJIKOCTH. DIIeMEeHTapHas cTpyika. JInHus Toka. Y cTaHOBUBLIEECS U
HCYCTAHOBUBLICCCA ABHUIKCHUC KUIKOCTH. Cp@)leIf[ CKOPOCTH ITOTOKA. Pacxoz[ KUIKOCTH.
VYpaBHeHue pacxoa sl JJIEMEHTAPHOM CTPYWKH, IOTOKA. YPAaBHEHHE HEPA3PHIBHOCTH.

. UTo Takoe KaBUTAallMs, KAKOBbI €€ BHEITHUE MPU3HAKH?

. Uro Ha3pIBaeTCs KaBUTAaIlMOHHBIM 3a11aCoOM Ah H KaK €ro OIpCACINTD IIPpU HUCIIBITAHUAX?

. Uto Ha3bIBaeTCs KPUTHIECKHM KaBUTAIMOHHBIM 3aracoM Ahgy?

AN W A~ W

. BeiBox ypaBHeHus bepHyiu. YpaBHeHUe bepHyIUIM U1 2JI€EMEHTApHOU CTPYWKHU PEAIbHON
KUAKOCTU. | '€OMETPUYECKHI U DHEPrETUUECKNI CMBICH cllaraeMbIX ypasHeHusd /1. bepryim.

7. Kak Ha3biBaeTcst KOOQGUIUEHT O, BXOAAIIMI B ypaBHeHue J[. bepHysum uis noToka peanbHOM
KUJKOCTH, YTO OH YUUTBIBAET U OT YEr0 3aBUCUT €r0 BEJIM4HNHA?

8. UTo Ha3bIBaeTCs OMYyCKaeMbIM KaBUTALIMOHHBIM 3artacoM Ahyon?

9. ®opmyna PynHesa aiis onpeneneHuss KpUTHUECKOT0 KaBUTALIMOHHOTO 3anaca?

10. Yro Takoe BbICOTa BCACBIBAHMS U KAaK OHA CBA3aHA C KABUTALIUEH?

11. OObsicHuTe, 4TO OOYCIIOBIEHBI MOTEPH IMOJHOIO HAOpa U KAaKOB MX DHEPreTUYECKUH CcMbICi?

[losicauTe, 9YTO NOHMMAIOT ITOJI TEPMUHOM "ynieabHas SJHeprus'?

12. O6bacHUTE TEPMUHBI "MECTHAsE CKOPOCTh" U "CpeHss CKOPOCTh" M YKAXKUTE, KaK ONPEIeISIOT

9TH CKOPOCTH?



13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

CkopoctHas TpyOka u Tpyoxa [Iuto?

[osicHuTe, YTO TaKOE JTUHMS MTOJHOTO HAOPa U MbE30METPHUYUECKas JTMHHS, YTO OyIyT
MPEACTABIISITH COOOM ATH JIMHUMA TIPH PAaBHOMEPHOM  JBIKEHUU PEATHbHOM KUJKOCTH?

HazoBuTe pexumbl ABMKEHUS KUAKOCTU U YKAKUTE X XapakTepHble ocobenHoctu. [losicaure, 4ro
Takoe KpuTepuii PeliHombaca, 1 Ha30BUTE (PaKTOPHI, OT KOTOPBIX OH 3aBUCHUT. lloscHUTE, 4TO Takoe
KpuTHueckoe uncio PeliHonbaca?

[Tosicuute, KakuM 00pa30OM MpPU THIPABIMYECKUX pAcUETax OMPEIesiOT PeXUM JIBHKEHUS
KUJKOCTHU U, ¢ Kakoil 1enbio? [loscHuTe, 4TO Takoe KpUTHUECKask CKOPOCTh, OT KaKUX (aKTOpOB
OHa 3aBUCHT U Kak e€ onpezeisoTr? Hanummure u NoSCHUTE aHAIMTUYECKUE 3aBUCUMOCTHU IIOTEPh
Hamopa I10 JJIMHE OT CPEAHEN CKOPOCTH MOTOKA IPY JJAMUHAPHOM U TYpOYJIIEHTHOM peXUMax
JBUKEHUS KUIKOCTH.

Hanumure u nosicaute popmyinsl lapcu-Belicoaxa u BeiicOaxa. [losicHuTe, Kak ONMBITHBIM ITyTEM
OTIpeeISAI0T BETUYUHBI K03 uimentoB A u &. Uto xapakTepu3ytoT KodhPUIMEHTHI A U & OT KaKux
(akTOpoB B OOIIEM CIIyyae OHU 3aBUCAT U KaK UX ONPENEISIIOT PU THIPABINYECKUX pacueTax?
OO0bsicHute, 4TO Takoe A3 U A3d/d, Kak HalTH BEIUYUHY Ad MPU TUIPABINYECKUX pacueTax.
Ha3zoBute 00:1acTH rHAPABINIECKOTO COMPOTUBIICHHUS TPYOOIIPOBOZOB U OOBICHUTE, KaK
OIpEAEIA0T 00J1aCTh CONPOTUBIICHUS IPU THAPABINYECKUX  pacyeTax.

306pa3ute cXeMsl ABUKEHHS KHUIKOCTH IPU PE3KOM TI0BOpoTe Tpyosl Ha 90°, a Taxoke IpH pe3koM
pacIIMpPeHUH U PE3KOM CY)KEHHH TPYOOIIPOBOJa U JaiiTe MOsSICHEHHS K HUM, yKa3aB, YTO XapaKTEPHO
JUISL IBUYKEHUS TIOTOKA MPU IPOTEKAHUU €T0 uepes3 JII000€ MECTHOE COMPOTUBIICHHUE.

UTO NOHMMAIOT 1101 MAJIBIM OTBEPCTHEM B TOHKOI CTEHKE IIPU UCTEUEHHUH KUAKOCTU U3 OTBEPCTUI?
CikaToe ceueHne, IPUUUHBI CXKATHUSL CTPYH, YEM OLIEHUBAIOT BEJIMYMHY CKaTUS CTPyH?

Yro Ha3bIBAIOT HACAJIKOM, THUMBI HACAA0K, NX Ha3HaueHue? Koaddunuent ckopoctu. UYto oH
YUUTBIBaeT, Kak omnpenensercs? Koadduument pacxona. Yto oH yuuThIBaeT, Kak onpeaensercs’?
Koaddunment conporuBnenus (oTBepcTHs, Hacaaka). Kak oH onpezensieTcst mo OnbITHBIM JaHHBIM?
OOBscHUTE, TOYEMY ITPH UCTEUEHUH U3 HACAJIOK PACcXO/[l JKUAKOCTH OOJIbILE, YEM ITPH UCTEUSHUH U3
MaJIOro KpyIJIoro OTBEPCTHS B TOHKOM CTEHKE?

Hanummure n nosicuure GopMyJibl sl ONpeIeIeHHs] CKOPOCTU M pacxoja Mpu UCTEUEHUH KUIAKOCTH
U3 OTBEPCTUH M HAcaJ 0K B aTMOc(epy IpU MOCTOSHHOM HaIope.

N300pa3uTte u MOSICHUTE CXEMBbI HCTEUEHUS JKUIKOCTH U3 MAJOro OTBEPCTHUS B TOHKON CTEHKE

U uepe3 BHEIIHUHN IMIMHIPUYECKH HacaoK B aTMocdepy.

Uto Ha3bIBaeTCS KaBUTAITMOHHOW XapaKTEPUCTHUKON M KaK OHA n300pakaeTcst rpaduyecku?

UYto Ha3pIBaETCS YACTHOW KaBUTALMOHHOW XapaKTEPUCTUKON U KaK €€ MOJYyYNUTh MPU UCIIBITAHUAX !
W3mepeHune pacxooB 1 CKOPOCTEH KUAKOCTH (00BEMHBIN U BECOBOM €rI0C00).

Pacxonomep Bentypu, npuHLIMI 1EHCTBUS.

['unpaBnuyeckue conpoTuBieHus. BA3kocTh )KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUSI.

Pexxumpbl IBYMKEHUS KUIKOCTH (JITAMUHAPHBIN, TYPOYICHTHBIH ).



28. ChopmynupyiiTe MOHATUS TUIPABINYECKOTO yaapa.
29. Iopsnok pabOThI PHU CHATHU YaCTHON KaBUTALIMOHHOM XapaKTePUCTHKH

30. Kak mosy4aroT KaBUTAIIHOHHYIO XapaKTEPUCTUKY IIEHTPOOEKHOTO Hacoca?

Oo0pasen Ous1eTa Kk 3a4eTy Mo AUCHUIINHEe «['mapaBanKka»

MUMHHCTEPCTBO HAYKHM 1 BBICHIEI'O OBPA3OBAHUA PD
T'PO3HEHCKUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADEJIPA "TEIJIOTEXHUKA U I'JIPABJIUKA

JucuuniuHa I'mpapaBnuka

Bujer Ne 1

1. | JlaBreHue )KUIKOCTH HAa CTCHKHU TpyO. PaspeiBaronue ycwus (tpy0a, pesepByap).

2. | BeiBox ypaBHenust bepuymiu. YpaBuenue bepHymiu 11 351eMEHTapHOM CTPYHKU peanbHOU
KUJIKOCTH. | '€OMETpUYECKHI B SHEPreTUUECKUI CMBICI claraeMblx ypaBHeHus Jl. bepnyiuu.

3. | Hamummre u nosicaute dopmyinsl Jlapcu-Beticoaxa u Belicbaxa. [losicHuTe, KaK OMBITHBIM
MyTeM OMPEIEIAIOT BETUYHHBI KOOPHUIIMEHTOB A U &. UTo XapaKTepu3yroT KOAPGUITUEHTHI A
u & or kakux (akTOpoB B OOIIEM clydyae OHHM 3aBUCAT U KaK HMX ONPEACIAIOT IpPU
T'HJIPaBIMYECKUX pacyeTax?

4. | Uto Takoe HaAmop Hacoca W Kak €ro ONpeleluTh 0 Moka3zaHusM npubopoB? YUto Takoe
MOIIHOCTh HAcOCa U M0JIE3HAs] MOIIHOCTh?

3aB. kadenpoit
«TennorexHuka U TUAPABIUKA P.A-B. Typnyes

7.4 TekymuMii KOHTPOJIb

JlaGopaTopHnas padora 1.1

HN3mepeHre ruApoCTATUYECKOTO JABJCHUS U IKCIEPUMEHTAJIbHOE NMOATBEPKIACHHUE
3axkoHa [lackans

1. Hean padoThi:
1. M3MepuTh ¢ NMOMOIIBIO TPYKUHHBIX MaHOMETpoB Mi, Mz, M3 (pucynok 1.3) ruapocraTudeckoe

naBieHue B Tpé€x Toukax (1,2,3 ), 3aruyOn€HHBIX Ha Pa3IMUHYIO BEIMYMHY MOJ YPOBEHb XKHAKOCTU
cooTBeTcTBeHHO Ha N1 , h2 , h3 HaxonsIeiics B aOCOMOTHOM MOKOE MO ICHCTBUEM CHITBI TSXKECTH;

2. TloaTBepANTh HA OCHOBAHUM ONBITHBIX TAHHBIX 3aKOH [lackais;

3. HOCTpOI/ITL IO JaHHBIM OIIBITOB Ne 1, 2 B Macmrabe SMIOPY MAHOMCETPHUYCCKOI'0 HABJICHUA I10

rIyOuHe h (cm. puc. 2).



w

OcHOBHbBIE KOHTPOJIbHBIE BONIPOCHI (K J1a0. padore 1.1)

UTo Takoe ruapOCTaTUYECKOE TaBJICHUE U KaKOBBI €r0 CBOMCTBA?

HOSICHI/ITG, YTO TaKoe a0COJIIOTHOC M H30BITOYHOE rUAPOCTATUYCCKOC HOABJICHUC W KAaKOBa CBA3b

MEXIy HUMH?

o gk~ w

OOBSICHUTE, YTO TIOHUMAIOT [O]] TEPMUHAMH: «BHEIIIHEE ABJICHUE» U «BECOBOE JaBIICHHE)?
HanuuimTe 1 mosicHUTe OCHOBHOE YPaBHEHUE THIPOCTATHKH.
Cdopmynupyiite 3axon [Tackas.

Hazopute HpI/I60pLI 411 U3SMCPCHUA HU30BITOYHOIO THAPOCTATUYCCKOIO  AABJICHUA U ITOSACHUTC

MIPUHITUI UX ICHCTBHS.

~

HOHCHI/ITC, YTO TAaKOC€ IMbE30OMETPUYICCKAaA BhIcOTa?

B uém cocTosito MNPUHOHUIIAJIBHOC OTIIMYHMEC B YCJIOBUAX IMTPOBCACHUA IICPBOIO U BTOPOI'O OIIBITOB?

9. Iy 4ero Hy»HO 3HATh NPEBBILIEHUE OCU BPAILEHUS CTPEIKU IMPYKMHHOIO MaHOMETpa HaJ TOYKON

€ro HOI[KHIO‘IGHI/IH?

10. Dmropa ruipocTaTUYECKOTO JABJICHUS, KaK €€ CTPOST U ¢ KaKOH 11eJIbI0?

JlaGoparopHnas padora 1.1a (bp.)

Onpe)]eJIeHHe IT'MAPOCTATHYECCKOI0 JaBJCHHUSA H IVIOTHOCTH KUAKOCTH

OcHOBHBIE KOHTPOJIbHBbIE BONIPOCHI (K Jiad. padore 1.1a bp.)

1.

o rLDd

o ~

10.
11.

12.
13.

14.
15.

16.

YTo MOHUMAIOT 1O CBOOOTHOM TTOBEPXHOCTHIO YKUIKOCTHU?

Kakumu cBolicTBaMU 00IaJIaeT eouHuuHoe 2udpocmamuyeckoe oasieHue?
EnuHu4HOE THIPOCTaTHYECKOE JABJICHUE ITO-

Ot uero 3aBucut EqnHuyHoOe ruipocTaTudeckoe AaBieHue?

Ecnu Ha cBOOOIHYIO NOBEPXHOCTH JKMIKOCTH JIEHCTBYET aTMOC(EPHOE NaBIEHHE P, TO oOIIee
WM a0COITIOTHOE /IaBJICHUE B TOUKE KHUJIKOCTH: BBIPA3UTCs (HOPMYIION .. ..

Ecnmu Ha CBO60,Z[HYIO NMOBEPXHOCTb KHUJIKOCTU HCﬁCTByeT JaBJICHHUC pM_ 6OJ'H:>H_IC, e (%1

armocdepnoe (p,, > P, ), T0 aCOMIOTHOE NaBIECHHUE B TOUKE KUIKOCTH HaiIeM 110 (popMyIIe:

ITox M30BITOYHBIM AaBJIEHUEM ITOHUMAIOT ...

Hanumure n 00bsiICHUTE OCHOBHOE YpaBHEHHME MMAPOCTATUKU

Yro ¥ B KakMX €IMHHLAX H3MEpSET: JKUIKOCTHOM MaHOMETp, nbe3omeTp. Kakoro nasieHus
IIpe30MeTp Ha€T mOKa3aHuUe. ..

Kak onpenensiercs BbicoTa )XKUIKOCTU B Ibe3oMeTpe. [Ipusenute hopmyiy.

[TpuBeaure Gopmyny ajis U3MEpPEeHHsS MbE30METPOM JAABICHMS, PABHOIO OAHON aTMmocdepe B
COCY/I€ 3aIOJTHEHHOM BOAON?

[TpuBeaure Gopmyny ajii U3MEpPEHHsS MbE30METPOM JAABICHMS, PABHOIO OAHON aTMmocdepe B
COCYZI€ 3aII0JTHEHHOM PTYTHIO?

s onpenenenys pa3sHOCTH TAaBJICHUN B IBYX IPOU3BOJIBHO B3STHIX TOUYKaX MPUMEHSIOT. . .
XKunkoctHo# 1upMaHOMETpP AeT MOKA3AHUS. . ..., BBIPAXKEHHOM B ..... )KHUIKOCTH.

Kak Ha3bIBaeTcsi MOBEPXHOCTb, HA MNPOTSHKEHUH KOTOPOW THUIPOCTATHUYECKOE MAABJICHHUE HE
MCHACTCHI.

FOpI/ISOHTaJ'II)HaSI IINIIOCKOCTH B KHUJIKOCTH, HﬂXO}IHII.[CfICH B IIOKO€ 110[ JleﬁCTBI/IeM CHJIBI TAXECTHU
Ha3bIBaeTCs (HapuCyiiTe, naiiTe onpenenenus)?

JlabopaTopHnasi padora 1.2 Bp.



OnpenenieHue NJIOTHOCTEH HeCMeNIUBAIONIUXCS KUAKOCTEH B COO0IIAIONIUXCS
cocyaax

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K j1ad. pad. 1.2 bp.):

1. Kak Oyzer pacnonaraTbCsi IOBEPXHOCTBIO PABHOT'O JJaBJIEHUS B COOOIIAIOIIUXCS cocyaax?

2. Kak Ha3pIBaeTCs MIOCKOCTb, IPOXOIAIIAs YePE3 TOUKH C OJUHAKOBBIM €MHUYHBIM
THJIPOCTATUYECKUM JaBJIeHHEM?

3. Ecinu naBnenue Ha cBOOOIHBIE TOBEPXHOCTH B 00OMX COCY/IaX OJMHAKOBO, TO 3TH MOBEPXHOCTH
OynyrT ...

4. Ecnu naBneHue Ha cBOOOJHBIE MOBEPXHOCTH B OOOMX COCylaX HEOJMHAKOBO, TO TO YpPOBEHb
CBOOOHOI OBEPXHOCTHU B COCYIE C ...

5. Tlo npekpamieHny JBUKEHUS )KUJKOCTH U3 OAHOIO COCY/a B APYTOM HACTYIHUT. ...c.vevueenn.... T.C.
CHJIa JIaBJIEHUS HAa CBOOOIHYIO IOBEPXHOCTh )KUJKOCTHU B cocyze A Oyner ...

6. AGcomoTHOe naBiaeHue Pq OyIET PaBHO............... , @ IaBJICHUE P, Oyner onpenensaThes
7. Yro ompenenseTr pa3HOCTh YPOBHEH CBOOOHBIX TOBEPXHOCTEH ?

8. Kak u mo kakum opmyrnam onpenenuM abCOIOTHOE AaBJICHHE B COOOMIAIOIINXCS COCYyIaX
9. Ecinu mWioTHOCTh Pq B COOOINAIOIIMXCS COCYNAX U3BECTHA, KK OIPEACIUTh INIOTHOCTh Py .

10. Ecniu naBneHue Ha CBOOOAHYIO MOBEPXHOCTH KHUJIKOCTU cocyloB A U b HeoqmHakoBO , TO Kak
OTIPEICTUTH a0COIOTHOE AaBjIeHHUE B T.1 1 T.2.

JlabGopaTopuasi padora 1.3 bp.

I'mapaBanyecknii mpecc. OnpeneseHne C;KUMAKIIEH CHIbl B THAPABJINYECKOM
npecce 1o NOKa3aHuK MaHOMETPa

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K Jiad. pad. 1.3 bp.):
1. Ha3nauenue u npuMeHEeHHE IMAPABINYECKOr0 Ipecca.
2. YTO mpeACTaBISIOT U3 ce0s THIPOCTATUIECKUE MAIIHHbI?
3. Ha uem ocHOBaH NpUHIMI AEWCTBUS THAPOCTATUUECKUX MAIIUH?
4. Hapucyiite u o0bsicHUTE cXeMy pabOThl THIPOAKKYMYIISTOPA.
5. BriBeaute ko3 punmenTa moae3Horo AEHCTBUS Ipecca 7
6
7

Jlns yero npeaHasHadyeH [ uapaBiuyeckuii akkymyasaTop?
Kaxk paccuutpiBaeTcs sHEprusl, HAKOIJIEHHAs aKKyMYJISITOPOM IPHU MOJTHOM MOJbEME

niyHxepa?
8. Kak onpenenuTts rujpocTaTiYecKoe JaBlIeHNUE, CO3aBaeMOe I'HIPOAKKYMYIITOPOM
9. T'mapocraTHueckoe AaBIEHUE, CO3AABaEMOE AKKyMyJISTOPOM, OyIeT TEM....., YeM MEHbIIe

IJIOMIAAb CEYEHUS MIIYHXKepa.
10. KakuM ypaBHEHHEM OIpeIessieTcs oiiHas paboTa, coBepIiraeMas THAPOAKKYMYISITOpOM?

JlabopaTopHnasi padora 1.2
OnpenesieHue ONBITHBIM MYTeM ciaraeMbix ypaBHenusi /I. bepuyau

OcCHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K .1a6. paGome 1.2)
1. TloscHuTe reoMeTprUUecKuii CMbICI ciaraeMbix ypaBHeHus /1. beprymou.
2. TlosicHuTE HEPreTUYECKUH CMBICI claraeMbix ypaBHeHus J[. beprymm.
3. Kak Ha3pBaerca koadduuueHT o, Bxonsmuid B ypaBHeHue Jl. bepHymim ans moToka peanbHOM

KUAKOCTHU, YTO OH YUHUTEIBACT U OT YECTO 3aBUCUT €TO BeIW4YnHA?



OO®bsicHUTE, UTO 00YCIOBIEHBI TOTEPHU MOTHOTO HANIOPA M KAKOB MX SHEPTEeTUUECKUNA CMBICHT?
[TosicuuTe, 4YTO MOHUMAIOT IOl TEPMUHOM "ynienbHas 3Heprus'?
OOBsicHUTe TEPMHUHBI "MECTHAsI CKOPOCTh'" U "CPEIHSsI CKOPOCTh" U YKAXKHUTE, KaK OMPEIETSIOT ITH

CKOpOCTH?

3

. Iosicuute, uTo Takoe ckopocTHas TpyOka u TpyoOka [Iuro?

8. TlosicHuTe, YTO TakKoe IMHUS TOJHOTO HAamopa W NbE30METpUYECKas  JIMHUS, YTO OyayT
MPEJICTaBIISITh COOON 3T JJUHUM TPU PABHOMEPHOM  JBUKEHHUH PEATbHOM JKUIKOCTH?

9. UYTO0 MOHMMAIOT MO/ TEPMHHOM <OKUBOE CEUCHHE IMOTOKA JKUKOCTH?

10. OxapakTepu3yiiTe IABMIKEHHUE J>XHJIKOCTH Ha myTH Mexay cedeHusmu [-1 + II-1I, ucxoms w3

KJIAaCCU(UKALIUU JABYKCHUHN KHUIKOCTH.

5. Pe3ynbpTarhl U3MEPEHU U BEIYUCIICHUI

JlabopaTtopnas padora 1.3
JKCIEePUMEHTATbHAA WTIOCTPALUS JAMUHAPHOIO M TYPOYJIEHTHOI0 PeKUMOB
JABUKEHHS )KUAKOCTH, ONpeJe/ieHue 3aKOHOB CONPOTUBJICHUSI U KPUTHYECKOT 0

yucja PeidHosnaca
OcCHOBHble KOHMPOJ1bHbIE 80NPOcyl (K 1a6. pa6ome 1.3)

1. HazoBute pexXxuMbl IBUKEHUS KUJKOCTH U YKAKUTE UX XapaKTepHbIE 0COOCHHOCTH.

2. TlosicauTe, 9TO Takoe Kputepuil PeitHonbica, 1 Ha30BUTE (PAaKTOPHI, OT KOTOPHIX OH 3aBUCHT.

3. TloscHure, uTO Takoe KpUTHUECKOE uncio Pelinonbaca?

4. Tlosicuute, kakuM oOpa3oM IMpPH TUAPABIMYECKHX pacy€Tax OIMpPENessiOT PEeXUM JBUKCHUS
JKMIKOCTH U, C KaKOH 1IeNIbI0?

5. TlosicHuTe, 4TO TaKOe€ KPUTHUYECKAs CKOPOCTh, OT Kakux (PaKTOPOB OHA 3aBHCUT U Kak €€
onpenenstoT?

6. HamummTe ¥ MOSCHUTE aHATUTHYECKHE 3aBHCHUMOCTH TOTEPh HAmopa Mo AJUHE OT CpeaHen
CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEKUMAaX JBHKEHUS KUIKOCTH.

7. W300pa3ute rpaduk 3aBUCUMOCTH TOTEPh HAMoOpa IO JJIUHE OT cpeaHerd ckopoctH ( B
norapu(pMUUECKIX KOOPAUHATAX ) U TAUTE MOSCHEHUS K HEMY.

8. Tosicuure, Kak onpexenstiores Re u Rekp mi1s1 Tpy6 Hexpyrioro ceuenusn?
9. Tloscuure, moemy rpapuk hf = f(29) CTPOST B JIArOpU(PMHUECKUX KOOPAUHATAX?
10. IlosicHute, TO TaKOE TUAPABIUECKUI pailyc U YTO OH XapaKTepU3yeT?

JlabopaTopHuas padora 1.4
N3y4venne ruipaBinyecKuX NOTePhb M0 JAJMHE TPYOONPOBOJAa U B MECTHBIX

COIMPOTUBJCHUSAX

OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K /1a6. pa6ome 1.4)

1. Hanummre u nosicaute popmyinsl [lapcu-Beiic6axa u Belic6axa.

2. TlosicHUTe, KaK OMBITHBIM IyTEM ONPENENIAIOT BETHIUHBI K03(QPUIHEHTOB A U &,



3. Uto xapakTepu3yloT Ko3(p(HUIMEHTE A U & OT KakuxX (aKTOpOB B OOLIEM CIydae OHU 3aBHCAT U KaK

UX ONPEIENSIOT PU THAPABINYECKUX pacueTax?
4. O6mwsacHuTe, uTo Takoe A, 1 A,/d, Kak HaliTh BenuuMHY A, IPY THAPABIMYECKUX pacyeTax.

HazoBute oOnactu THAPABINYCCKOIO0  COIIPOTUBJICHUA Tp}’6OHpOBO,Z[OB n O6’B$ICHI/IT6, KakK

OIIPEACIISAIOT 001acTh COIIPOTUBJICHH ITPU THAPABIINYCCKUX pacucTax.

6. WM300pa3ute cxeMbl ABIKEHHUS KUAKOCTH IPU PE3KOM MoBopoTe TpyOs! Ha 90°, a Takxke TIpH pe3Kom
pacIIMpeH’H U PE3KOM CY>KEHUHU TPyOOIpOBOAa U JTalTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEpHO

AJId ABUKCHUA IMOTOKA IMTPHU MPOTCKAHUU €TI0 4€PEe3 11000€ MECTHOE COITIPOTUBJICHHC.

JlabopaTtopnas padora 1.5
N3yuyenne ncrevyeHus KUAKOCTH Yepe3 MaJible OTBEPCTHS B TOHKOI CTEHKe 1

HACA/IKM NPU MOCTOSIHHOM Hamope B atmocdepy.

OcHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K /1a6. pa6ome 1.5)

UTo MOHMMAIOT MO/ MaJIBIM OTBEPCTHUEM B TOHKOM CTEHKE MPU UCTCUCHHUH KUJIKOCTU U3 OTBEPCTUI?
Cikaroe ceueHue, MPUYUHBI COKATUS CTPYU, YEM OLICHUBAIOT BEJIMUMHY CIKATUSI CTPYH?
Yto Ha3BIBAIOT HACAAKOM, TUIIBI HACAJ 0K, MX Ha3HAYCHUE?

KoaddurmenT pacxoma. UTo OH yIUTHIBACT, KaK OTPEICIIICTCS?

1

2

3

4. Koadpdumuent ckopoctu. UTo OH yUUTHIBAET, KaK OMpPEAEIseTCs?

5

6. Koaddunuent conporuienus (oTBepcTus, Hacaaka). Kak oH onpenensercs mo OnbITHBIM JaHHBIM?
7

O6’b${CHI/ITe, nmo4yeMy npu UCTCUCHUHU U3 HACAAOK PACXOM KUAKOCTU 60.]1]:1]_[6, 4YCM IIPU UCTCUCHHUU U3
MaJIOr'O KpYTJIOTO OTBEPCTHUA B TOHKOH CTEHKE?

8. Hamumute u nosiciute GopMyJibl JUIsl ONIPesIeIeHUsI CKOPOCTH M PACXOAa MPU UCTEUEHUH >KUKOCTH
U3 OTBEPCTUH M HAcaJlOK B aTMOc(epy MpH MOCTOSHHOM Harope.

9. M300pa3ute U MOSICHUTE CXEMBbl UCTEUECHUS JKUKOCTU U3 MAJIOTO OTBEPCTHSI B TOHKON CTEHKE U uepes
BHEIIHUH HWIMHIPUYECKUN HacaJoK B aTMOchepy.

10. Kakoe YpaBHCHHE JIC)KUT B OCHOBC (I)OpMYJ'I IJI1 BBIYUCIICHUA CKOPOCTU UCTCUCHUSA 9 u pacxoaa

KUIKOCTH Q TPU UCTEUEHUM U3 OTBEPCTUH M HacaakoB? Hanuminre u mosicHUTE 3TO ypaBHEHHE.

JlabopaTopHnasi padora 1.6
IKCNEePUMEHTATBLHOE H3yYeHe NMPSIMOr0 THAPaBJIHYECKOro yAapa B HAIOPHOM

TPpyOOIpoBOIE

OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K /1a6. pa6ome 1.6)

=

ChopmynupyiiTe MOHATHS THAPABINYECKOTO yaapa.
[IpsiMo¥t 1 HEnPsAMOM T'UIpaBINYECKUN yaap.

2

2. Uro takoe dasza ynapa?

3. OObsAcHUTE NpolLiece U3MEHEHHs JaBIEHHs B TPYyOOIPOBOJIE, TUTAEMOM U3 Pe3epByapa, MpH IPIMOM
THJIPaBINYECKOM yIape.

4. Hanmmwure u noscaure Gpopmyiny H. E. XKypaBckoro mis omnpeeaeHus MOBBILIEHUS JABICHUS TIPU
yaape.



5. Hanumute u nosicaute GopMyIty AJis onpeAesieHns CKOPOCTH pacpOCTpaHEHuUsl yIapHON BOJIHBI.

JlabopaTtopnas padora 1.7
HN3yyenue puabTpanuym B NeCYAHOM IPYHTE HA ycTaHOBKe lapcu

OCHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K .1a6. pa6ome 1.7)

1. Hanumure u nosicaute 3akoH Jlapcu.

2. Hamumure W MOSCHUTE 3aBUCHMOCTb, CBS3BIBAIOIIYID CKOPOCTh (DMIIBTpAlMU  C
JCWCTBUTEIILHON CpeJHEN CKOPOCTHIO JABMKEHUS KHUIKOCTH B TIOPaX IPyHTA.

3. Uzo6pasure rpaduk v = f (J ) u 00BSICHUTE, KAK C €r0 MOMOIIBIO MOKHO OINPEACIHUThH
CPEHIOI0 BeNHMUUHY Kod(pduuuenta GpuibTpanuu rpyHTa’?

4. [TosicauTe, 4TO Takoe KOA(PGUIHESHT PUIbTpALH?

5. ChopmynupyiiTe OHITHE TPAAMEHTa HAIIOpa U MOSICHUTE, KaK ONPEICNISCTCS ero BennynHa?

6. N300pasute smropy HanopoB H =f (z) u maiite kommeHTapuii k Hell. 7. OOBSICHUTE, MTOYEMY
BeJIMuMHA K03 duIeHTa GuiIbTpaluy rpyHTa 3aBUCUT OT TEMIIEpaTypbl (PHIbTPYIOIICH KUIKOCTU?

8. Kak Haiitu Bennunny ko3¢ ¢unuenra puinbrpanuu K rpynra npu 10 °C, eciau u3BecTHa ero
BeJNIMYKMHA NIpU Temrieparype t, ornmmyaromeiicst ot 10°C ?

9. Ot kakux (PaKTOPOB 3aBUCHUT (DUIBTPAIIMOHHASI CTIOCOOHOCTH TPyHTA?

JlaGoparopHnas padora 1.8 bp.
IocTpoenne HAIOPHOI U Nbe30MeTPHYECKOM JJUHMHI 1JI51 TPyOOnpoBoaa
COIPOTHUBJICHUA

OcHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K /1a6. pa6ome 1.8)
1. Kak paccuuthiBactcs [lonHas yaenbHas 3HEPrusi *KHUIKOCTH B PAacCMaTPUBACMOM CCUCHHH
(Hamop) /Ui yCTaHOBUBIIETOCS MOTOKA;

2. Ecmu yYACbHass TOTCHIHAJIbHAA JHCPIrudaA, HU3PACXOAOBAHHAA KHUIAKOCTBKO Ha IIPEOAOJICHUC

CONPOTHBIICHUH MEXJIy IEPBEIM U BTOPHIM CEUEHMAMHM, paBHa N, To ypaBHenue Bepmyrmu,

Tp®
CBSI3bIBAIOILEE Y/AETIbHBIE ITOJIHBIE YHEPTUHU B 3TUX JABYX CEUEHUSX, OyleT UMETh BUJI:

3. TpuBemute GopmyIbl IIsl pacdeTa MECTHBIX TIOTEPU PHEPTUU U TIOTEPU SHEPTHHU IO JUTHHE, OT
YEro OHU 3aBUCST 3aBUCST;

4. Kak cBsi3aHbl MeX/1y cO00M ynenbHasi KWHEeTHYeCKasi U MOTeHIIMaIbHas SHEPTUU MTOTOKA;

5. Kak n306pa3uth rpaduyeckn n3MeHeHHEe yAeIbHOW SHEPT U KUIKOCTH;



10.
11.

12.
13.

14.

15.

Kak HasbiBaercss JIuHMS, coequHsIONIas TOYKH, COOTBETCTBYIOLIME 3HAUEHUSIM CYMMBI BCEX
BUJIOB DHEPIUU;

Uto Takoe JMHUA MOJHOHN YAEIbHON YHEPTUHN WM HANTOPHAS JIMHUS;

Jaiite onpeneneHue HaAMOPHOU JIMHUU;

Jaiite onpeneneHue JIMHUEH ITOJTHOU YACIBHONU YHEPTHUH.

Jaiite onpeeneHe Mbe30MeTPUUECKON BBICOTHI (HApUCYiTe, TpUBEaUTE (OPMYIIHI);

Ecin miiockocTh CcpaBHEHHSI paccMaTpUBaeMOro TpyOONpoBOAa COBHAAAaeT C  OCBIO
TOPU30HTAILHOM 4YacTu TpyOOIpoBOJa, yeMy OyAeT paBHAa BEIMYMHA Z BO BCEX CEUEHMSX
(Hapucyiite, mpuBennuTe GOPMYIIBI);

Omnpenenenue cpeHel CKOPOCTH KUIAKOCTH TPOU3BOTUTCS 110 (hOpMYyIIe:

VYaenvHash SHEprus, M3pacxoJl0OBaHHAs Ha IPEOJIOJIEHUE CONPOTHBJICHHUS B JIFOOOM MECTHOM
COIPOTUBIIEHUH, MOXKET OBITH ONPE/IEIICHa KaK:

VY nenbHas sHEPrus, U3pacxoJOBaHHAsI HA IPEOAO0IEHUE CONPOTUBIICHUS TPEHUS 10 JUIUHE,

MOJKET OBITh OlpeesieHa it cedeHuit 1 u 2 o popmyiie:
IIpu onpenenenuun hM II0 YPaBHEHUIO KMHETUYECKAA DHEPTUA PACCUUTHIBACTCS 110 CKOPOCTH,

KOTOpOfI 06J'Ia,[[aeT IIOTOK:

JlaGoparopHnas padora 1.9
Onpenenenue 3aBUCHIMOCTH M1y THAPABIHMYECKUM YKJIOHOM U CpeaHeil
CKOPOCTHIO NPHU TYPOYJI€HTHOM ABHKEHUM BObI

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K J1ad. padore 1.9)

1.

© © N o o

10.

JaiiTe ompeneneHue T'MIPaBIMYECKOMY YKJIOHY (mpuBeauTe M OOBSCHUTE (OMyy, CIIOCOOBI
BBIP)KEHUS €IUHHI] U3MEPEHUS);

Kak 3aBucsAT moTepw Hamopa Mo JIMHE IMOTOKa OT XapaKTEPUCTHKH MIEPOXOBATOCTH CTEHOK
TpyOBI?

UTo Ha3BIBAIOT JJAMHUHAPHBIM IT0ICTIOEM HJIH TIJICHKOM?

HpI/I Typ6y.]'IeHTHOM ABUXXCHUH B 3aBUCHUMOCTU OT TOI'0, KaK COOTHOCATCA pa3sMEphbl BBICTYIIOB

1epoXoBaTocTd A M TOJNIIMHA JAMMHAPHON IUIEHKM G, BCe TPYObl MOAPA3JENsAIOTCS Ha TpU
BUJA (IPUBEANTE UX, U OXaPAKTEPUYITE KaKIbI U3 HUX).

Kakue TpyOb! Ha3bIBatOTCS THAPABIMYECKH ILIEPOXOBATHIMU?

Kakyro TpyOy Ha3biBatoT [ 'napaBianuecku riajakoi Tpy0ooit?

Jaiite onpenenenre U NpUBEIUTE MapaMeTPhl IPOMEXYTOUHOIO BUA IIEPOXOBATOCTH TPYOHI.
TonmuHa 1aMUHAPHOTO €105 oIpenesnseTcs no Gopmyie:

IIpu 1BMKEHUM NTOTOKA BOJb CTCHKH C OJMHAKOBOM BBICOTOW BBICTYIIOB TOJIIIMHA JIAMUHAPHOU
IIJICHKA MEHSETCH. . ..

[Totepu Hamopa 1o AIUHE ONpeaessitoTes Mo hopMmyie



11. IIpu TaMHHAPHOM IBHKEHHH B Tpybax Koddduument Jlapcu A 3aBHCHT OT...... JUTSL KPYTJTBIX
TpyO OH paBeH:

12. Hanummre u 00bsicHuTe ypaBHenue [lyaseitns:

13. Ilpu TypOyneHTHOM pexume KodhduueHt Jlapcu MoKeT 3aBUCETh OT

14. JlaiiTe onpeneneHrne OTHOCUTENLHON IEPOXOBATOCTH.

15. JlaiiTe onpeneneHne OTHOCUTEILHOM TJIaKOCTH.

16. B ob6nactu ruapaBiudecku rinaakux Tpyo kosddurnment lapcu paccumthiBaeTcs 1o Qgopmyiie
biasuyca:

17. ®opmyne bna3uyca njaet 10CTOBEPHbIE PE3yIbTATHI IPU

18. Koapdunment Jlapcu B 001acTH THAPABINYESCKH IIEPOXOBATHIX TPYO (00JaCTh KBaJIpaTUYHOTO
COIPOTUBIICHUS WM KBaJipaTHuHas 00JacTh) 3aBUCUT TOJIBKO OT ...

19. [ToTepu mo JuIMHE B KBaIPATHYHOM 00JIACTH COMPOTUBIICHUS PACCUUTHIBAIOTCS 10 (hopmyIie:

20. ITpu TypOy/n€eHTHOM JIBUKEHUU ITYTEBBIE OTEPH PACCUUTHIBAIOTCS 0 001IeH popmyie:

JlaGoparopHas padora 1.10
Onpenenenue k03 PUIHUEHTOB PACXo1a APOCCEJIbHOI0 Npudopa
(nma¢pparmel) 1 Bogomepa Benrypu

OcCHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K .1a6. pa6ome 1.10)

Hapucyiite u nmosicHuTe npuHIXT paboTsl uadparmel, U Bojgomepa Bentypu;
[Tpumenure ypaBHenue bepnymuim k ceuenusm 1 u 2, auadparmsl;
ITpumenure ypaBHeHue bepHyiu k ceueHusM 1 u 2, Bonomepa Bentypu;

KoadduumeHT KHHETHYECKOM YHEPTUN @ YUHUTHIBACT. .. M MPEJICTABISET COOOIi. . .;

a c w DN oE

Hanummure (BbiBeguTe GopMyiy) A ONpENENIeHUs pacxofa KHUAKOCTU yepe3 aAuadparmy B
IIPOMBIIIJIEHHBIX YCIIOBUSX;
6. HanummuTte (BeiBeauTe hopMyiy) A ONpeaesieHus pacxoia >KUIKOCTH dyepe3 BojoMep Bentypu

B IPOMBIINIJICHHBIX YCJIOBUAX.

JlaGoparopHnas padora 2.1
IHapameTpuyeckue UCNBITAHUS EHTPOOEKHOTO HACOCA

OCHOBHbIE KOHTPOJIbHbIE BONPOCHI (K .1a6. pa6ome 2.1)

1. HazoBuTe TexHHYECKHE MOKA3aTeNIn Hacoca.

2. UTo TaKoe mojaya Hacoca, HaeabHas Mojiaya U Kak OHa OMPEEIISIeTCsl IPH UCTBITAHHUSX ?

3. Uro Takoe Hamop Hacoca M Kak €ro OMpeIeIuTh 110 TTOKa3aHUsIM IpuOopoB?

4. Yo Takoe MOIIHOCTh HAacOCa U MOJIe3Hasi MOIIHOCTh?

5. Uro Takoe KIIJ[ Hacoca? Kakue norepu yuutsiBaet KI1/I Hacoca u ero cBs3b ¢ npyrumu KITJ(?
6. UTo Ha3BIBaeTCS XapaKTepUCTHKON Hacoca?

7. Yro naseiBaetcs mojem Hacoca Q-H u cBs3b ero ¢ KITI Hacoca?

8. IlokazaHmsi Kakmx HpI/I60pOB HCO6XO,Z[I/IMO 3HATb i1 OHNpPCACIICHUSA MOMIIHOCTH HACOCa U



[IOJIC3HOM MOIIIHOCTH?

9. Kak M3MeHSIOTCS 10j1a4a, HAImop W MOITHOCTh Hacoca MPH U3MCHEHHH YacTOTHI BPAIEHUS pabodero
KoJieca?

JlaGopaTopHnasi padora 2.2
KaBuTanuoHHbie HCIBITAHUS EHTPOOEKHOT0 HACOCA

OcCHOBHbIE KOHTPOJIbHbIE BONPOCHI (K s1a6. paboTe 2.2)
1. Yro Takoe KaBUTAIMsl, KAKOBBI €€ BHELTHUE TPU3HAKHU?
2. Uto Ha3bIBACTCSl KABUTAIIMOHHBIM 3amiacoM AN M KaK ero OnpeeuTh IPH UCTIBITAHUSIX ?
3. Uto Ha3bIBaeTCs KPUTHUCCKUM KaBUTAIIHOHHBIM 3ariacoM Ahy,?
4. Yto Ha3bIBACTCS JOMYCKAEMBIM KaBUTAI[HOHHBIM 3a11acoM Ahyon?
5. ®opmyna PynHeBa ais onpeneneHuss KpUTHUECKOTO KaBUTALMOHHOTIO 3araca?
6. UTo Takoe BHICOTA BCACHIBAHMS M KaK OHA CBs3aHA C KaBUTALIUCH?
7. Yto Ha3bIBaeTCSl KABUTAIIMOHHON XapaKTEPUCTUKON U KaK OHa n3o0paxaetcs rpaduuecku?
8. Uro Ha3bIBaeTCs YAaCTHOM KaBUTALIMOHHOW XapaKTepUCTUKOW W Kak €€ TMOJIy4duTh IpHU
UCIIBITAaHUSIX ?
9. IMopsnok pabOTHI PU CHATHH YaCTHON KaBUTAIMOHHOHN XapaKTEPUCTUKH?

10. Kak MMOJIYHar0T KaBUTAIUOHHYIO XapaKTCPUCTUKY I_IeHTpO6e)KHOFO Hacoca?



7.4. Onucanue TokasaTejed u KPpUTCPHUECB OLICHWBAHMA KOMHCTCHI_II/Iﬁ Ha PAa3JIMYHBbIX 3TaIlaxX HX q)OpMI/IpOBaHI/I}I, OITMCAaHHUC IIKaJIbI

O CHUBAHUA.
Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanusi pe3y/ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6ajioB 41-60 6ams10B 61-80 6aa0B 81-100 6ansoB OLICHOTHOT'0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHHO) (xopoo) (OTJIMYHO) cpeacTBa
OIIK-1. CiocoOeH MpUMEeHSTh COBPEMEHHBIE SKOJIOTUYHBIE U O€30MaCHBIE METO/Ibl PAIMOHATBHOTO UCIIOJIB30BAHUS CHIPHEBBIX U SHEPTETUYECKUX
PECYpPCOB B MAIIMHOCTPOCHUH.
3HaTh:
- BUABI M PEXUMBI JBIKCHUS IKUAKOCTHU;
ypaBHEHHE JUHAMHUYIECKOT O paBHOBeCHS] CdopmupoBaHHbIE, HO CdopmupoBaHHbIC
[PaBHOMEPHOTO  IIOTOKA; norapupmudeckuil| dparMeHTapHBIC 3HAHHS Hemnonnele 3HaHUA | comepiKaliye OTae/IbHbIE cUCcTeMaTH4YecKHe
3aKOH paclpeseleHuss CKOpPOCTeH B KpyTrioi NpoGeIb 3HAHUS SHAHUS
pr6e, 3aKOHBI  JIBHXKCHUS U  paBHOBECHUA KOHmpoﬂupy;omue
PRULKOCTEH, Mamepuanl no
YmeTs: oucyuniune.
- TOJTF30BATHCS POTPAMMHBIMU KOMIUIEKCAMH,
3a0anus 05
[IPY OCYIIECTBICHUN TPOIIECCOB XPAaHECHUS 1
[IEpEKAUKH KUIKOCTEN M Ta30B, a TAKIKE YMenus nomere, ChopMupoBaHHbIE nposeoenus
Cpe,I[CTBaMI/I praBHeHI/I;{ u KOHTpOHﬂ qaCTI/I‘IHI)Ie yMeHI/Iﬂ HeHOHH])Ie yMeHI/Iﬂ HOHyCKaIOTC;I HC6OJ'IBH.H/IG npaKmul{eCKu_x u
- HpHMeH)ITL 061_[11/16 3aKOHBI 1 ypaBHeHI/ISI OH_[I/I6KI/I yMeHHﬂ ﬂa60pam0prlx
CTaTUKU ¥ TUHAMUKH JKUIKOCTEH, 3aKOHBI —
TBIDKEHUS U PABHOBECHS JKUIKOCTEIN; "
KOHMPOALHOU
pabomul, mecmogule
Baagers:
- MPaKTHICCKIMH METOIaMH OTPeICIICHHS 3a0aHUA.
P pene B cucrematuueckom VYcenemHoe u
OCHOBHBIX (PU3UKO-XIMMHUYIECKHX CBOMCTB, YactuuHOe BiIaJieHNUE Hecucremarnueckoe
N MIPUMEHEHUN HaBBIKOB CHCTEMaTHYECKOE
PKHIKOCTEH ¥ Ta30B, METOINKAMHU pacueTa HABBIKAMU PUMEHEHHE HABBIKOB
00BEMa ¥ MacCHI TIPH UX XPAaHCHHUHU U MTEPEeKaIKU JIOTTYCKAIOTCSI IPOGEITBI IPUIMEHEHHNC HABBIKOB
10 TPYOONPOBOIaM Pa3IMIHOTO Ha3HAYEHUS




8. OcoGeHHOCTH peasM3auvy JUCHMILIMHBI VIS MHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jlns  ocymiecTBIEHUS NPOLEAYpP TEKYIIero KOHTPOJS YCIIEBa€MOCTH M IPOMEKYTOYHOM
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3J0POBbS M IO3BOJISIIOUIME OLIEHUTH JOCTI)KEHHE HMH
3aIUIAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTENIHON MNpOrpaMMe pe3yiabTaTOB OOYYCHHS H YPOBEHBb
cOPMUPOBAHHOCTH BCEX KOMIICTEHIMH, 3asBICHHBIX B 00pa3oBaTenbHON mporpamme. Dopma
NpPOBEACHUS TEKyIIeH aTTecTalld s CTYJCHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4E€TOM
WHIMBUIYAIBHBIX TCUXO(U3UYECKHX 0COOEeHHOCTeH (YCTHO, MMCbMEHHO Ha Oymare, MUCHMEHHO Ha
KOMITbIOTEpe, B Qopme TecTupoBaHus U T.m.). [lpm TectupoBanum aist cnaOOBHISIIMX CTYAECHTOB
UCTIONIB3YIOTCSL (DOHIBI OLIEHOYHBIX CPEACTB C YKpYNMHEHHBIM mpudToM. Ha sk3ameH mpuriamaercs
CONPOBOKAAIONINI, KOTOPBIA  OOECIeYnBaeT TEXHUYECKOE COMPOBOXKICHHE cCTynaeHTy. llpum
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiM 3adere). OOydarouyecs ¢ OrpaHUYEHHBIMHM BO3MOXKHOCTSMHU 370POBbS U
oOydJaromuecss WHBAJIHIbl OOECIEYMBAIOTCS MEYAaTHBIMU W 3JEKTPOHHBIMU  00pa30BaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) ISl THBAJIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI IO 3PEHHI0:

- JUIS CcJembIX: 33/JaHus U1 BBIIOJHEHHWS Ha CEMHUHApaX M MPAaKTUYECKUX 3aHATHUSIX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENUATH3UPOBAHHBIM MPOTPAMMHBIM OOECIICYCHUEM JUISI
CIIETIBIX, JINOO 3aUUTHIBAIOTCS ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOYYarOIIMMCS JAJsl BBITOJIHEHHS
3aJJaHus TIPU HEOOXOJIUMOCTH TPEIOCTABISICTCS KOMIUIEKT MUCHMEHHBIX NMPHHAUICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS c1a0oBUAAIIUX: o0ecreunBaeTCss UHIUBUYyaJIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3aJaHusl U1 BBIMOJIHEHUS 3a1laHUI OPOPMIISIOTCS YBEIMUEHHBIM HIPUPTOM;

2) JUIs. THBAJIUIOB U JIUILL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH oOydarommMcsi  TPEIOCTaBISACTCS
3BYKOYCWJIMBAIONIAs ~ ammaparypa HHIMBUAYAJIBHOTO  IIOJIb30BAaHUS; IMPEAOCTABISAIOTCS  YCIYTH

CYpPIOIIEPEBOIUNKA;



- A CJeNOrJyXHX JIOIYCKAaeTCs IPUCYTCTBHE aCCHCTEHTA, OKAa3bIBAIOILIEIO YCIYrd

tudrocypaonepeBoaunuka (IMOMUMO TpeOOBAaHUM, BBITIONHSAEMBIX COOTBETCTBEHHO JJISI CIENBIX H
TITYXHX);

3) Ui JIMIl C TSDKEIBIMU HApyIMICHUSMU PEUYH, TIYXHX, CIa0OCHBIIAMMX JICKIHH U
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opMe;

4) JUIS WHBAIAIOB W JIMII C OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 3J0POBbS, HMEIOIINX
HApYILIEeHUs ONMOPHO-IBUTaTeILHOI0 anmapara:

- JUIAd JIMI C HApYIICHUSMHU ONOPHO-JABHTaTEIbHOIO armapara, HapyIICHUSMH JIBUTATEIbHBIX
(GYHKIMH BEpPXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCHMEHHBIC 3aJaHUs
BHITIOJHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IMPOTPAMMHBIM  OOECIICUCHUEM  WIIN
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBHITIOJHEHHE 3a/JaHUN (TECTOB, KOHTPOJILHBIX paboT), MPOBOAMMEIE B

MUCbMEHHON (hopme, TPOBOAATCA B YCTHOHM opMe myTeM orpoca, 6ecebl ¢ 00ydaromumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE o0ecreuyeHre JUCHUILINHbI

Jlureparypa

1. I'myxoB B.C. OcHoBbl ruapaBnuku u TemnoTexHuku: Pazmen 1. OcHoBel ['mapaBiuku
[DnexTpoHHBIl pecypc]: ydueOHoe mocobue/ I'myxos B.C., Huxoit A.A., Juxkas U.B.—
ONEeKTpOH.  TEKCTOBble  JaHHble.—  ApMaBHp:  ApPMaBUPCKHI  TOCYAapCTBEHHBIN
negarornyecKui YHHUBEPCUTET, 2019.— 293 c— Pexum JI0CTyTa:
http://lwww.iprbookshop.ru/82447.html.— 3BC «IPRbooks»

2. CasunoBckux A.I'. ['mapasnuka [DneKTpOHHEIH pecypc]: yaeoHoe mocoone/ CaBUHOBCKUX
A.T'., Kopob6eitnukosa U.1O., HoBukosa JI.A.— D1€KTpOH. TEKCTOBBIEC JaHHBIC.—
Yensbunck, Capatos: KOxHO-Ypanbckuil MHCTUTYT YIpaBieHUs U 3KOHOMUKH, Aii [Tu Op
Menua, 2019.— 168 c.— Pexxum nocryna: http://www.iprbookshop.ru/81474.html.— 3bC
«IPRbooks»

3. babaes M.A. I'mapaBnuka [DneKTpoHHBIH pecypc]: yueoHoe nocobue/ babaes M. A.—
OneKTpoH. TekcToBble NaHHble.— CapaToB: Hayunas kuaura, 2019.— 191 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/81004.html.— 3BbC «IPRbooks»

4. T'yces B.I1. OcHOBBI TUAPABIHMKY [ DIEKTPOHHBIN pecypc]: yuebHoe mocooue as CI10/
I'yces B.I1., I'yceBa XK.A.— DnekTpoH. TekcToBbie n1anHbie.— Capartos: [IpodobpazoBanue,
2017.— 221 c.— Pexxum moctyna: http:// www.iprbookshop.ru/66394.html.— 5bC
«IPRbooks»

5. T'yce B.II. OcHOBBI THpaBIMKH [ DIEKTPOHHBIN pecypc]: yuebHoe nocobue 1 CI10/
I'yces B.IL., I'yceBa JK.A.— DnexTpoH. TekcToBbIe nanHbie.— CapatoB: [IpodoOpazoBanue,
2017.— 221 c.— Pexwum npocryna: http://www.iprbookshop.ru/66394.html.— 3BbC
«IPRbooks»

6. Mauprnii B.I1. IIpakTukyMm 110 THApaBIUKe [ DICKTPOHHBINA pecypc]: yaeOHOe Tocoome Jis
CITyIIaTeNei, KypcaHTOB U CTy/IeHTOB CHOMPCKOi MmoxkapHO-cracateabHoi akagemun ['TIC
MUC Poccun/ Mansrii B.I1., MacaeB B.H.— DnekTpoH. TeKCTOBbIE TaHHBIC.—
XKenesznoropck: Cubupckas noxapHo-crnacatensHas akagemus ['TIC MYC Poceun, 2017.—
120 c.— Pexxum nocryna: http://www.iprbookshop.ru/66924.html.— 2BC «IPRbooks»



7. Kapenun B.C., Typnyes P.A-B., Ucaes X.A. I3MepeHne ruipoCTaTUYECKOTO 1aBIEHUS U
IKCIIEPUMEHTATBLHOE MATBEpkKAeHNE 3akoHa [lackans.- MeTon. ykas. k nab. pabore 13.
I'THH 2009 .

8. MHcaeB X.A. Penienue THIOBBIX 3a/1a4 1O THIpAaBIUKe (THApocTaTuka). Meton pexom. 13 .
I'THH 2008 r

9. Hcaes X.A. Pemenre TUIIOBBIX 3a/1a4 10 TuipoarnHamMuke. Metona pekom. Mzn. I'THU 2007 r.

10. UcaeB X.A., MaromanoBa M.X. I'maponunamuka Kype nexumii.- U3a. TTHU 2010 1.

B). Humepnem pecypc - WWW.QStOU.rU 3nrekmponnaa oudauomeynan cucmema SbC
«IPRbooks»

HNuTepHeT pecypcsl:

borisov.3dn.ruy_1d/0/10_2-Gydravlika-Le.pdf
forest-college.ru files/uchebn-mat-1/tehnich ...
firing-hydra.rurindex.php...

twirpx.com»file/189316/
gidravlika.3dn.ruyindex/kurs_lekcij/0-4
hydrol133.narod.ruslecture/og_lec_04.pdf
shporgaloshka.ucoz.ruygidravlika-konspekt ...
borisov.3dn.ruy_1d/0/10_2-Gydravlika-Le.pdf
allformgsu.ruyKaranorgaiinosyJlexius mo ruapaBinke
hydrol133.narod.ruslecture/og_lec_04.pdf
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r) IPOrpaMMHOe 1 KOMMYHHUKAIMOHHOE o0ecneyeHmne

1. DnexTpoHHBIN KOHCHEKT JIEKLIIMNA U AJIEKTPOHHO-00y4aIOUI1il KOMIUIEKC [0 JUCHUILINHE «MexaHuka
KUAKOCTH U Ta3ay.
2. TecTsl 17151 KOMITBIOTEPHOTO TECTUPOBAHUS CTYIIEHTOB

9.2 MeTroauueckne MaTepuasbl ([Ipunoxenue)

10. MaTepuajibHO-TEXHHYECKOE o0ecniedeHne TUCINTINHBI

9.1 Knacc ¢ nepcoHaabHBIMUA KOMIIBIOTEPAMH ISl IPOBEICHUSI BUPTYAIbHBIX TaO0OPaTOPHBIX paboT
(BJIP) 1 mpakTHYEeCKUX 3aHATUM.

I'uapasianka u HedTerazopasi rugpomMexaHuka (Haanaue odopynoanus u TCO)

1. | TunoBoii KOMIUIEKT y4eOHOT0 000PYAOBAHMSA: CTEH IMIPABIMYECKHI YHHBEPCAIbHBII
"JIkcnepuMeHTAIbHAs Mexanuka kuakoctu' IMI¥K-09-14J1P-01
(14 naGopaTopHbIX paboT)
1. Vpasuenue bepnymnu. TapupoBka pacxomomepa Bentypu. (Pearvras)
2. Omnpenenenne k03 UIUCHTA THAPABINIECCKOTO TpeHHs B TpyOomnposoae (Pearnvhas)
3. Hccnenosanue pexxuma JBHKCHUS KUAKOCTHY (Peanbras)
4. Onpenenenre K03 GUIMEHTa THAPABINUECKOTO TpeHUs B TpyoonpoBoae (Pearvbras)
5. Mecrtable conpotuBienus. (Pearvhas)
6. IlpoxokieHue >KHIKOCTH Yepe3 CyKarolllee yCTPOcTBo - nuadparmy (Peanvras)

2 Tunosoii koMILIeKT ydeOHOro odopyaoBanus: «M3mepenne 1aBjieHnii, pacxoa0B U
TeMIepartyp B cuctemax razocHadxxenus» UCI' IPT-012-12JIP-IIK
(12 maGoparopHbIX padboT)
1. JluHamuueckue XapakTepUCTUKU TEPMOPE3UCTUBHOIO Mpeodpa3oBaTes (PyIHOH pexxum
n3mepenni) (Peanvras)
2. TIpuGops! uamepenus nasienus. CTpenounslii geopMaiioHHbI MaHOMeTp. JaTunk
JTABJICHUS TTb€30PE3UCTUBHOTO TUTIA. (Peanvras)



http://www.gstou.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENnMGdEcWtTSUZoMXpETHBRd3BBRklSX3JTRFlIVmo0Qm9VeVN0RUpzcm4x&b64e=2&sign=07bc1f337abde3eeac5b10212e50f5a1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474582928&mc=3.984348238943493
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMMSiu1KWnki_F2dTsQLMVrKypJ-vihqM9&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTlKSU1ENno5SmhiWG1hcmRXSXBVeGhsV2VPLXdXVktFSGdvck1iVFQ4VHprbkdyR0RZdV9teHF3NXVvc1NRZ0p2Q0QwUHpqZUZiN29UNkJNT2RNOXc&b64e=2&sign=614f38639aabe9e1f4bda4bff30ceb75&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474592360&mc=4.133931406291106
http://forest-college.ru/files/uchebn-mat-1/tehnich_ekspl_p-t_masin/Osnovi_gidravliki.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_fVuPTChhD_hsHCqUOxYEqikazJJ9XPtU&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmthV3VKOTNrMkk3SWRSa3phYWE3b3JsbFJrY0ZhN29lYlphRGZuR2VJMGFyMmdEMlV6cjZPT2Y3c2RUcUI0WTFnMEpTdzVkTzM5&b64e=2&sign=d38dc3e73b627186a98513028ca11071&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474601682&mc=4.1442222808117615
http://firing-hydra.ru/index.php?request=list_category&id=243
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_cgtmR8o9DgnSNQ3f1XfvGB9gPa3sfq-b&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmdlOFVpdk5sVnlDSTRMbmhTZ1liQ1Z5LW1CSUJRaEFqOVdXMEhXY19mdjQtVi15ZFZYeV9FcDFUcDhjTDk0QVVQd1o0Y0Z0Vmwy&b64e=2&sign=0db41e3eea571853e0f6a96ad1c922e6&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474622888&mc=4.137831215521396
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N3yuenune criocoba n3MepeHus pacxo/a raza 1o MeToy OTCEUeHHOro oobema (Peanvrast)
4. W3ydenue criocoba U3MEpEHUs pacxoa raza: pacxojaomep, poramerp. CyeTdynk rasa.
(Peanvras)

N3zyuenne cnocoba u3MepeHus pacxo/ia raza no u3mepurensHon auadparme (Peanvras)
6. CHsaTHE XapaKTepUCTUKH KoMIpeccopa (Pearvuast)

7. W3yueHue pedyKIMOHHOIO KianaHa (Peanvhas)

o

Bupryanbnbie 1adopaTropHbie padorsi (BJIP):
IIporpammublii 1abopaTopHblii kommieke ""I'mapaBauka' (Teeps 2016 1.):
MNel.l VIamepeHHe ruipoCTaTUYECKOrO JaBJIECHUS, IKCIIEPUMEHTAIbHOE OITBEPKIECHIUE OCHOBHOIO
ypaBHEHUS THAPOCTATHKU U 3aKoHa [lackamns (2016);
MNel.2 V3yueHne OTHOCUTENIBHOTO MOKOS KUJIKOCTH MIPH BpallaTeIbHOM ABUxkeHuH (2016);
MNel.3 OnpeneneHue ONbITHBIM IYTEM cllaraeéMbiX ypaBHeHus . bepHysuiu npu yctaHOBUBIIEMCS
PaBHOMEPHOM JBHXKEHUH KuAKocTH (2016);
Nel.4 V3ydeHue rupaBIMUeCKUX COMPOTUBIICHUHA HAIIOPHOTO Tpyborporoaa (2016);
MNel.5 DxkcniepuMeHTalIbHAS WILTIOCTPALMS JAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB JABH)KECHHUS
x)uakoctu (2016);
MNel.6 VI3yueHue uCTeUeHUs )KUJKOCTH UYepe3 MaJlble OTBEPCTUSI B TOHKOW CTEHKE Y HACAJKU IIPU
MIOCTOSIHHOM Harope B atmMochepy (2016);
MNel.7 DKkcriepuMEHTAIbHOE U3YYEHHE MPSIMOTO FUAPABINYECKOI0 yiapa B HAIOPHOM
Tpy6omnpoose (2016);
MNel.8 Nzydenune ¢puabTpanuy B IecuaHoOM rpyHTe Ha ycraHoBke lapcu (2016).
MNel.9.BuptyanbHas naboparopHas pabota «OnpeieseHe ONbITHBIM ITyTeM CJaraéMbIX ypaBHEHUS
J1. bepHyuiu pu yCTaHOBUBILIEMCS HEPABHOMEPHOM JABUKEHUU KHUJIKOCTU B HATIOPHOM
TpyOomnpoBoe - 7 ceuenuit». «llocrpoenne quarpammsl Jl.bepuyman» (2016).
Nel.10 «DxcniepuMeHTaIbHOE ONPECIICHHE CKOPOCTEH B CEUEHHUH KPYIIIon TpyOsi» (2016).
Bpuaenko. YueOHbI TEePMHHA» ¢ KOMILJIEKCOM BUPTYAJbHBIX JIA0OPAaTOPHBIX PadoT:
MexaHuka sKuAKoCTH U ra3a. (2016)
JlaboparopHnas Nel «Ompenenenue ruapocTatudeckoro nasienus xxugakoctny» (C-Ilerepo.).
JlabopaTtopHas No2 «OmnpeneneHue MmI0THOCTA HECMEITUBAIOIINXCS ¢ BOJIOM kukoctein» (C-
ITerepo.).
Jlabopatopuas Ne3  «I'unpaBnuueckuii npecc(C-Ilerepo.).
JIaGoparopHnast Ne4 «Cuna JaBieHUs )KUAKOCTH Ha IUIOCKYI0 oBepXHOCThy (C-TletepO.).
JlabopaTtopHas No5  «OTHOCUTENBHOE PAaBHOBECHE KUKOCTH BO Bpalaromiemcs cocyae» (C-
Ietepo.).
JlabopaTtopHas Ne6 «IlocTpoeHre HalOpHON U MTbE30METPUUYECKON JTMHUH I TPyOOTpoBOIa
conpotuneHus» (C-Ilerepo.).
Jlabopatopuas No7 «Omnpenenenue pexuma aprxeHus xuakoctny (C-Ilerepo.).
JIaGoparophnas Ne§ «OmnpezeneHre 3aBUCUMOCTH MEX/ly THIPaBINYECKUM YKIOHOM U CpeaHen
CKOPOCTBIO IIpU TypOYJIEeHTHOM JABM>KeHUHU Boabl (C-Ilerepo.).
JlaGoparopras Ne9  «ccnenoBanue pexuMoB uctedenus xuakoct» (C-Ilerepo.).
JlabopaTtopuas Nel0 «Omnpenenenne IuHaMUYECKUX KOA(DPHUITMEHTOB Il OMPEIeTICHUsT pacxoa
xuakoctny (C-Iletepo.).
3.1 BupryaabHas jiaboparopus ""I'mapasimyeckoe MoaeJIMPpOBaHNe KOJIbIEBbIX
BogonpoBoaHbIxX cereil”" (TBepp 2016 T.)
«'uapomauHel ¥ THIPONPUBOIEDY; «MccaenoBanrue OTKPHITOro MOTOKay; «I uapaBnuyeckoe
MOJIETTUPOBAHUE KOJIbLIEBBIX, TYMTMKOBBIX, WJIM KOMOMHUPOBAHHBIX TPYOOIIPOBOIHBIX CETEM».
[IporpammusIii 1abopatopHblii komiuieke "I mapasiauka"

1. Kombuesas cetb 2 konbla; (6 OI0KEHU)

2. 8. KomOuHUpOBaHHAA CETh;

3. 9. TynukoBas ceTh, mosoxxkeHue 1; (3 momoxeHwus).

Bupryaabnas nadoparopuas padora (BJIP) «UccaenoBanue 0oTKpoITOro noroka» (Jlorok 15 m)
(TBepn 2016 r.) B coctaB BXOOUT CeMb MOJYJIEH:

[To3BossieT uccnenoBaTh OTKPBITHIE MOTOKH B CIAEAYIOUINX MMAPOTEXHUUECKUX COOPYKEHUSAX !

1). be3 KOHCTPYKIHIA 10 IMHUK TIOTOKA;




2). BoocuB ¢ mmpoKUM MOpOrom;
3). BogocnuB npakTU4ecKoro mpoQuis;
4). IIpsAMOYTONIBHBIN BOJIOCITHB;
5). TpanenenaaibHbIA BOAOCIUB;
6). Bonocnue TomcoHna;
7). Hopoxuas TpyOa;
8) [oamocToBOE pyco.
B kaxcoom u3 moodyneit no 8 eapuanmoe 3adanuii, 6ce2o 64 eapuanma n1a6opamopHvlx
pabom
Nel «Omnpenenenne kKo GHUIMEHTA IEPOXOBATOCTH OTKPHITOTO IPU3MATHUECKOTO PYCIIay.
No2: «Onenka sHEpreTUYECKOro COCTOSHUS MOTOKA U TOCTPOCHHUE KPUBBIX CBOOOIHOM
MMOBEPXHOCTH.
Ne3: «Onpenenenue kodddureHTa pacxoaa MpsIMOYroJIbHOTO BOJIOCIMBA C TOHKOW CTEHKOM»
Ne 4: «MccnenoBanue ABMKEHMSI IOTOKA BOJbI YEPE3 BOAOCIUB C LIUPOKUM ITOPOTOM».
Ne 5: «Onpenenenue K03PPUIMEHTOB pacxoa BOJOCIMBA MPAKTUUYECKOTO IPODUIIL»
Ne 6: «3yueHue ucreueHus BOJbl U3 JIOHHOI'O HAIIOPHOT'O OTBEPCTUS (M3-TIOJ IIUTA).
Ne 7: «MccnegoBanre COBEPIICHHOTO THIPABIMYECKOTO MPBIKKA
Bupryanbnas nadoparopus «'uapomammubny (TBeps)
2.1 «KaBuTaIIMOHHBIC UCIIBITAHUS IIEHTPOOEKHOTO Hacocay (2016);
2.2 TTapaMeTpuyecKre UCTIBITAaHUS EHTPOOEKHOTO Hacoca» (2016).
2.3 HcnbiTanue Heperyiupyemoro oobemuoro Hacoca (2003);
2.4 UcnpiTanue THAPONpUBOIa ¢ 00beMHBIM perynupoBanuem (2003);
2.5 VctibITanuy rTAPONPUBOA TOCTYNATENILHOTO ICUCTBUS C APOCCETBHBIM PETYIUPOBAHUEM
(mapannenbHoe BKiIroYeHUE apoccens) (2003);
2.6 VcnibITaHiK THAPOIIPUBO/IA TOCTYIATEIBHOTO ACHCTBUS C APOCCETbHBIM PEryIMpOoBaHueM (
nocJeioBaTeabHoe BKItoueHue pocceiist) (2003);
2.7 Ucnpitanust rugpoauHamudeckoit nepeaauu (2003);

KoMiekThbl JIAaKAaTOB

KommiekT mirakaToB «I mapasinuka u rugporpuBoay (16 mr.) (pasmep 560x800 mm): M3o00paxkenue
HaHECEHO Ha IUIACTUKOBYIO OCHOBY TOJIIMHON 4 MM U pazmepoM 560x800 mm. M3o0paxkeHue
o0JiajjaeT BOJIOCTOMKMMHE CBOMcTBaMH. Kax/Iblif T1akat ©MeeT 3JIEMEHThI KPETUICHHS K CTEHE.

DJIeKTPOHHBIE MJIAKaThl J[eMOHCTpALlMOHHbIE KOMIIEKCHI Ha 0a3e MyJIbTHUMEANA-TIPOEKTOPA
(KOMIUTEKT 3JIEKTPOHHBIX Tu1akatoB Ha CD, mynberumenna-npoekrop BENQ, HoyTOYK, SKpan
1,5x1,5 m):

5.1

I'unpasnuka u ruaponpusoa (171mrT.)

IIpe3enranuu:

OcHOBEI HpHKHaﬂHOﬁ TUAPAaBJINKHU,

['napaBaruecKue NoTepu Mo JUIMHe TpyOOpoBoJIa;

Hacocel u rugponpuBosl

Jlexmuu mmo pasacity TuApaBINICCKHUEC MAIlIMHBI

QB WINF-

I'maposniekTpocTanun




Mpunioxenune
MeTtoauyeckue ykazaHusi 10 0CBOEHMIO IMCUMIIMHBI «['HapaBaukay

Meronnyeckue ykasaHus Ui OOydaroIMXCs IO IUIAHUPOBAaHMIO M OpraHU3all BpPEMEHH,
HE00XOAUMOTO I OCBOCHUS JUCUUIUINHBL.

N3yueHune pekoMeHIyeTcs HadaTbh ¢ O3HAKOMJIEHHsA ¢ paboueil mporpaMMol JUCLMIUIMHBL, €€
CTPYKTYpOH M coiep>kKaHueM pas3zienoB (Mofysei), (GOHIOM OLIEHOYHBIX CPEJCTB, O3HAKOMMTBHCS C
y4eOHO-METOIMYECKUM U HH()OPMAIIIOHHBIM 00€CTIEYeHUEM TUCITUILTHHBI.

JucuumnHa «'uapaBiuKa» COCTOMT U3 9 CBS3aHHBIX MEXAY cOO0K TeM, 00ecledrBarOLINX
II0CJIEZI0BATEIBHOE U3YUEHUE MaTepraa.

OO0yuenue no qucuuIIMHe «I MapaBiIvKay OCyIECTBIAETCS B CIEAYIOUMX hopMax:

1. AyautopHsie 3aHsATHs (JIEKLIUH, TAOOPAaTOPHBIE 3aHATHUA).

2. CamocrosTenpHas pabora CTyAeHTa (HOArOTOBKA K JIEKLMAM, JaOOpaTOPHBIM 3aHATHUSM, U
MHBIM (pOpMaM MUCHbMEHHBIX pab0T, MHAWBUIYaJIbHAS KOHCYJIbTALIUS C PETIOAABATEIIEM ).

3. UnTepakTuBHbIe (DOPMBI MPOBENCHUS 3aHATUN (KOJUIOKBUYM, JICKLIUSA-IUCKYCCUS, IPYNIIOBOE
pelieHue Kerica u aApyrue Gopmer).

VYuebHbIil MaTepuan CTPYKTYpUPOBaH U M3y4YeHHUE AUCLUIUIMHBI IPOU3BOIUTCS B TEMATUYECKON
MOCTIeIOBATENBHOCTH. KakaoMy NpakTHUECKOMY/TadOpaTOpHOMY 3aHSATHIO W CaMOCTOSITEIBHOMY
U3YyYEHHUIO MaTepuana MpeIIecTBYeT JIeKUus Mo AaHHoW Teme. OOyuarommecs CaMOCTOATENbHO
MIPOBOJIAT MPEIBAPUTENFHYIO TOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTHBHOE M TBOPYECKOE y4acTHe B
00CYXJIEHUHM TEOPETHUECKUX BOIPOCOB, pa30ope NMpoOIEMHBIX CUTYalluil M MTOMCKOB MyTell X PELIeHHUS.
MHorue mnpoOsemMbl, H3y4aeMble B Kypce, HOCAT IMCKYCCHOHHBIA XapakTep, 4YTO IpEArojaraeT
MHTEPAKTUBHBIN XapakTep NPOBEICHUS 3aHATUI Ha KOHKPETHBIX ITPUMEpaXx.

Ornucanue MocieI0BaTeIbHOCTH JSHCTBHI 00YYarOIIerocs:

Ilpu wu3ydeHunm Kypca clleAyeT BHUMATEIbHO CJIYyHIaTh M KOHCIIEKTUPOBaTh MaTepual,
M3JIaraeMblii Ha ayJJUTOPHBIX 3aHATHAX. /I €ro MOHMMAaHUs M KaUeCTBEHHOTO YCBOCHUS PEKOMEHTyeTCsI
CIIeYIOIIasl OCIEeI0BATENbHOCTD JeHCTBUIL:

1. Ilocne okoHYaHUs Y4EOHBIX 3aHATUN JUIsl 3aKpeIJIEHUs] MaTepuaia MpocMOTPeTh U 00ayMaTh
TEKCT JIEKLIUH, IPOCIIyIIaHHOHN CEerofHsl, pa3oopaTh paccMoTpeHHble mpumMepsl (10 - 15 munyT).

2. Ilpy MOATOTOBKE K JIEKIHMU CIEAYIOMIETO IHS TOBTOPUTH TEKCT MPEBIAYIICH JEKIHUH,
MOJyMaTh O TOM, Kakast MOKeT ObITh cieaytommas tema (10 - 15 Mmunyr).

3. B Teuenue nenenu BIOpaTh BpeMs ISl pabOTHI € JIMTepaTypoit B Oubimoteke (mo 1 gacy).

4. IIpu MOAroTOBKE K J1aOOPaTOPHOMY 3aHATHUIO IOBTOPUTH OCHOBHBIE MOHATHS 110 TEME, U3yUUTh
MPUMEPHI, U3YYUTh CXEMY, ONHCAHHUE W TOPSIOK TPOBENeHHs JabopaTOpHOH paboTHI, paccMOTPETh
rpadukd M JuarpaMMbl. Pemias KOHKPETHYIO CHTYalMio, - MPEJBAapUTENIbHO TMOHATh, KaKOH
TEOPETUYECKHI MaTepual Hy>KHO HCIIOJIb30BaTh. HaMeTHTh Tu1aH perieHusi, monpoooBaTh Ha €ro OCHOBE
pemuTh 1 - 2 mpakTUyeckre cUTyauu (JlabopaTopHbie paboThl).

2. Metoauyeckue yKkazaHus 110 padore 00y4arommxcsi BO BpeMsl POBe/leHUs! JIeKIHii.

Jlexuuu naroT oOyyaroUMMCsl CUCTEMATU3UPOBAHHBIE 3HAHMS O TUCIUIUIMHE, KOHIIEHTPUPYIOT
WX BHHMaHHME Ha HauOollee CIIOKHBIX M BaXHBIX Bompocax. Jlekuuu OoOBIYHO H3NIAraroTcs B
TPAJUIIMOHHOM HJIM B MPOOJIEMHOM cTwiie. JIJIs CTYJACHTOB B OOJIBITUHCTBE CIIYYacB B MPOOJIEMHOM
ctunie. [IpoOneMHBI CTUIB TO3BOJIIET CTUMYIUPOBATh AKTUBHYIO MO3HABATENBHYIO IESTEIBHOCTD
oOyyaroluxcsi U WX HHTEpeC K ITUCIUIUIMHE, (OpPMHpPOBATH TBOPYECKOE MBILIUIEHHE, NMPUOEraTh K
MIPOTUBOMOCTABJICHHUSIM U CPaBHEHUSM, >KelaTh 0000IIeHN!s, aKTUBU3UPOBATh BHUMAHHE OOYYaIOIIUXCS
IMyTEM IMOCTaHOBKH HpO6J’ICMHBIX BOITPOCOB, MOOHIPATH AUCKYCCHIO. Bo BpEMA JICKOMOHHBIX 3aHSATHN
PEKOMEHIyeTCsl BECTH KOHCIIEKTHpPOBaHHME ydeOHOro Marepuana, oOpamaTh BHUMaHHE Ha
(hOpPMYTUPOBKHY U KaTETOPHH, PACKPBIBAIOIINE CYTh TOTO MJIM MHOTO SIBJICHHS, HJIA TTPOIIECCOB, BHIBOJIBI U
MpaKTU4ecKrue pekoMeHaanuu. KOHCIEeKT JeKIUH JTy4Ille MOAPa3eNiiaTh Ha MMyHKTHI, COOM0Iast KPACHYIO
CTPOKY. DTOMY B OOJIBIIION CTeNeHU OyAyT CIOCOOCTBOBATH BOIPOCHI IIaHA JIEKIMH, MPEIIOKEHHBIC
npenogaBaTensM. CrneayeT oOpaiaTh BHUMaHUE Ha aKIICHTHI, BBIBOJBI, KOTOPBIE JeNIaeT MPernoaaBaTenb,



oTMeyasi HauOoJjiee Ba)KHbIE MOMEHTHI B JIGKIIMOHHOM MaTrepHalie 3aMEYaHHUSIMU «Ba)KHO», «XOPOILO
3aIIOMHUTBY U T.II. MOXKHO J1€7aTh 3TO U C IOMOUIbIO Pa3HOLIBETHBIX MAapKEPOB UM pydeK, OAUEPKUBAs
TepMUHBI U ompeneneHus. llemecooOpa3Ho pa3paboTarh COOCTBEHHYIO CHCTEMY COKpAIECHHH,
ab0peBuaTyp u cuMBOJIOB. OIHAKO MpH JanbHEHIe paboTe ¢ KOHCIIEKTOM CHMBOJIBI Jy4Ille 3aMEHUTh
OOBIYHBIMH CJIOBaMH JIJIs1 OBICTPOTO 3pUTENBLHOTO BOCIPUATHS TekcTa. PaboTas Haj KOHCIIEKTOM JIEKIUH,
HEOO0XO/MMO HCIIOJIb30BaTh JIUTEPATYPy, KOTOPYIO PEKOMEHAOBANI IpenojaBarenb. MMeHHO Takas
cepbe3Hasl, KpOMoTiuBas paboTa C JIEKIMOHHBIM MaTepuajoM MO3BOHUT TIIYOOKO OBJIAIETh
TEOPETUYECKHM MaTeprasioM. TeMaTHka JIeKIui 1aeTcs B; pabodeil mporpaMMe AUCIUTUINHBL.

3. MeToanuyeckne yKazaHusi 00y4arOmmMMcsl 10 MOAr0TOBKE K NPAKTHYeCKMM/CeMHUHAPCKUM
3aHATHSAM.

Ha mpakTuyecknx/CeMHHApPCKUX 3aHATUSAX MPUBETCTBYETCS AaKTHBHOE Y4YacTHE B OOCYKICHHU
KOHKPETHBIX CHUTYallMi{, CIIOCOOHOCTb Ha OCHOBE IIOJIyY€HHBIX 3HaHUIl HaxXoAWTh Haumboiee
3G EKTUBHBIE PEIICHHUsS] MOCTABJICHHBIX IPOOJIEeM, yMETh HAaXOJUTh MOJE3HBbIHA. JlOMOJTHUTEIbHBIH
MaTepHal o TEMaTHKe CEMUHAPCKUX 3aHATHUI.

Crynenry pPEKOMEHIyeTCs clenyolas cxema IMOATOTOBKH K
[IPAKTUYECKOMY/CEMUHAPCKOMY 3aHSTHUIO:

1. O3HakoMJIeHHE C IUTAHOM MPAKTHYECKOTO/CEMHHAPCKOTO 3aHATHS, KOTOPBIH .. OTpa)kaeT
CoJIepKaHue MpeI0KEHHOU TeMBbI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIHIA;

3. IlpounTath OCHOBHYIO JINTEPATYPY.

B npouecce noaroToBKU K MPakTUYECKUM 3aHITHUSIM, HEOOXOIUMO 00paTUTh 0c000€

BHUMaHHME Ha CAMOCTOSITEIbHOE M3Y4YE€HUE PEKOMEHJOBaHHOHM juTeparypsl. Ilpu Bcelt mosHoTe
KOHCHEKTUPOBAHHUA JIEKIIMM B HEl HEBO3MOXKHO M3JI0KHUTh BECh MaTepuaj HU3-3a JUMUTA ayJIUTOPHBIX
yacoB. [loatomy camocrostenbHas paboTra ¢ yuyeOHMKaMH, Y4eOHBIMH IOCOOMSIMH, HAYYHOM,
CIIPaBOYHOM JIMTEPATYPOM, MaTEPUAIAMH IIEPUOANYECKUX U3JaHUN U

WutepHera sBisercs Haubosee 3pPeKTUBHBIM METOJOM IOTYUYEHUS JOHOTHUTEIBHBIX

3HaHWM, TMI03BOJISIET 3HAYMTEIBHO AaKTUBU3UPOBATh IPOLECC OBIAACHUS HHPOpMaLUeEi,
crocoOcTByeT Oojiee IIIyOOKOMY YCBOCHMIO H3Yy4aeMOro MaTepuaya, (GOopMHpYeT Yy CTYICHTOB
OTHOIIIEHHE K KOHKPETHOW mpobsieme. Bce HOBBIE MOHATHS 1O M3y4aeMOil TeMe HEeOOXOIUMO BBIYYHUTh
Hau3yCTh U BHECTH B INIOCCApPUI, KOTOPBIN 11€J1ecO00pa3HO BECTH C CaMOro Hayajla U3y4eHUs Kypca;

4. OTBETUTH Ha BOIIPOCHI IJIaHA MPAKTUYECKOT0/CEMUHAPCKOTO 3aHATHUS;

5. BBINOMHUTE AOMAIIIHEE 3a/1aHHUE;

0. [IpopaGoTaThk TECTOBBIC 3aJaHUS U 3a]1aUH;

7. Ilpu 3aTpyqHeHUAX chOpMyTUPOBATh BOMPOCHI K MPENOAABATEINIO.

PesynbTat Takoi paboThl 10JIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYI€HTa CBOOOJIHO

OTBETUTH HA TEOPETUUECKNE BOIPOCHI IPAKTUKYMA, BBICTYIATh U y4aCTBOBAaTh B

KOJJIEKTUBHOM OOCY’KJ€HHH BOIPOCOB M3y4aeMOMl T€MbI, MPAaBUIBHO BBINOIHATH MPAKTUYECKUE
3aJJaHMs U MHbIE 3aJIJaHMsl, KOTOPbIe JatoTcs B (POHJIE OLEHOUYHBIX CPEACTB AUCLUUIUINHBL.

4. MetoauyecKkue yKazaHusl 00y4alomMMCs 110 OPraHu3aliu CAMOCTOSITeIbHONH padoThbl.

[lenb opraHu3ay caMOCTOSTENIbHON paboThl Mo aucuuIuinHe «[ uapasnukay - 310 yriayoieHue
U pacuiMpeHue 3HaHMH B o00jmacTh (opMUpOBaHME HaBbIKA M HHTEpEca K CaMOCTOSATEIbHOU
O3HABaTEIbHON AESITEILHOCTH.

CamocrosTenbHas paboTa 0OydyarOIIMXCs ABISETCS Ba)KHEHIIMM BHJIOM OCBOCHMS COJCpPKAHUS
AUCHUILINHBI, ITIOATOTOBKHU K IMMPAKTUYCCKUM 3aHATUAM U K KOHTpOJ'IBHOﬁ pa60Te.

CroJ1a 5xe OTHOCSTCSI U CAMOCTOSITENIbHOE YIITyOJIeHHOE N3yUeHHE TEM TUCLMITIIUHBIL.

CamocTtosTenbHass paboTa MpeacTaBisieT co0OM MOCTOSHHO NEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa3oBaTeNBHOIO MPOIIEcCa U HOCUT MCCIIEI0BATENbCKUIA XapaKTep, YTO MOCIYKUT B

OyIyleM OCHOBAHUEM JJIsl HAITMCAHUSI BBITYCKHON KBaIM(DPUKAIIMOHHON pabOoThl, IPaKTUYECKOTO
IIPUMEHEHHSI [TOJIyYE€HHBIX 3HaHUU.



OpraHu3anus caMOCTOSITEIbHOW PabOThl OOYYAIONIMXCS OPHEHTHPYETCS Ha aKTHBHBIC METOJIBI
OBIIQJICHUS] 3HAHUSMH, PA3BUTHE TBOPYECKHX CIIOCOOHOCTEW, TMepexod OT TOTOYHOTO K
WH/IMBUyAIM3UPOBAHHOMY OOYYEHUIO, C YU4ETOM MOTPEOHOCTEH U BO3MOXKHOCTEH JINYHOCTH.

[IpaBuibHasE OpraHW3aIMil CaMOCTOSITEJIBHBIX YUEOHBIX 3aHATHH, WX CHUCTEMATHYHOCTb,
1esrecoodpa3Hoe IMIaHUPOBaHUE pab0Yero BpEMEHH TTO3BOJISIET CTYJACHTAaM Pa3BUBATh YMEHHS M HABBIKA
B YCBOCHUU U CHCTEMATHU3AIUN TPUOOPETAEMBIX 3HAHUI, 00€CIIeYBaTh BBICOKUI

YPOBEHb  YCIIEBAEMOCTH B  MEPHOA  OOYYCHHUsS, TIOJIYYUTh  HABBIKH  TTOBBIIICHUS
pohecCHOHATEHOTO YPOBHSIL.

CamocrosiTenbHas padoTa peam3yeTcs:

- HETIOCPEJICTBEHHO B MPOIIECcCe ayAUTOPHBIX 3aHIATUHN - Ha JICKIUIX, IPAKTUYCCKUX 3aHATHUSIX;

- B KOHTAaKTe C IperojaBaTelieM BHE PAaMOK pPACHUCaHHS - HAa KOHCYJIBTAIMSX MO y4EOHBIM
BOMPOCaM, B XOJI¢ TBOPYECKMX KOHTAKTOB, MpPU JIMKBHIAIMH 33{0JDKEHHOCTEH, MPH BBITIOJIHCHUH
WHIVUBUIYAIBHBIX 3aJIaHUH U T.1.

- B Oubimoreke, qoMa, Ha Kadeape Mpu BHIMOJTHEHUH 00y4YaIOIUMHUCS YI€OHBIX M MPAKTUYECKHUX
3ajad.

Buast CPC u kputepuu o1ieHOK

(mo 6amnbHO-perTrHTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
1. Pedepar

2 Jlokman

3. Dcce

4. Yyactue B MEpOIPUATHIX

Tembl JUIS CaMOCTOSTENBHOW pabOThl MPONKCAaHbl B pabodyeid MporpamMMe JIUCIUILINHBL
DD PEeKTUBHBIM CPEICTBOM OCYIIECTBICHHUS OOYYAIOIIUMCS CaMOCTOSTCIIBHON pabOThl  SIBISETCS
3JIEKTPOHHAs HH(POpMaIMOHHO-00pa30BaTelibHAs Cpeia YHUBEPCUTETA, KOTOpasi 00ECIeUurBaET TOCTYII K
y4eOHBIM TIaHaM, PaboYrMM MporpaMMaM JUCIUTLINH (MOAYJIeH), MPAKTUK, K U3JaHUSIM 3JIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.



CocTaBuTeIb.

JlonieHT Kadeapsl /

«TenmoTexHuka v ruapaBINKa QT / [/ M.3. Mapaesa /
COI''TACOBAHO:

3aB. xadenpoit

«TennoTexHrKa v THAPABIUKAY "' [ P.A-B. Typiyes /
3aB. Beimyckarorieit kagenpoii «TM u TII » ;/]%’{‘ZU/L;?" / _H. Avicanrypos /

.
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