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1. Heau u 3ag1a9u AU CIUILTHHBI

]_IGJ'IBIO HU3YUCHUA JHUCHUILINHBI ((FI/IZ[paBJ'II/IKa» SABJIACTCA

dhopmupoBaHue, HEOOXOIUMOI

HAYaIbHOW 0a3bl, 3HAHWK O 3aKOHAX pPABHOBECHS M JBIMKCHUS JKUJIKOCTEH W Tras3a, NMpHoOpeTeHue
CTyJICHTaMH HaBBIKOB pacyeTa Cu, JACUCTBYIOIIMX Ha CTEHKH PE3EpBYapoOB, IMAPABINYECKOrO pacyeTa
TPYOOIIPOBOJIOB PA3TMYHOTO HA3HAUCHUS ISl CTAlMOHAPHBIX M HECTAIIMOHAPHBIX PEKUMOB TCUCHHUS
KUJKOCTEH, peHIeHHs] TEXHOJIOTMYECKHUX 3aJad He(TerazoBoro IMpoU3BOJCTBA, 3ahady OOpbObI C
OCJIO)KHEHUSIMU U aBAPUSIMU, KOTOPBIE MOTYT BO3HMKHYTh B TMAPOJMHAMUYECKHX cucTeMax. M3yueHue
JUCIUIUIMHBI MTO3BOJIAET CPOPMHUPOBATH Y CTYACHTOB KOMIUIEKC 3HAHUN, HEOOXOIUMBIX JJIsl PEIICHUs
MIPOU3BOACTBEHHO-TEXHOJIOTHUYECKNX, HAYYHO-UCCIIEIOBATENBCKUX, MPOEKTHBIX M 3KCILTyaTalMOHHBIX
3aJa4 OTpaciu, B TOM YHCJIE CBSI3aHHBIX C MOCTPOCHHUEM IPOEKTOB Pa3padOTKH MAIIMHOCTPOUTEIHHBIX
MPOU3BOACTB M PEMOHTHBIX LIEXOB M YYaCTKOB pa3JIMYHBIX OTPACICH IPOMBIIUICHHOCTH, OLEHKHU
[IapaMeTPOB TEYEHUS B TEXHOJIOTMYECKUX MPOLECCaX MAIIMHOCTPOUTEIBHOIO MPOU3BO/ICTBA.

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOH MPOTrPAMMBI:
VYyeOnas aucuuminuHa «[ uapaBnukay OTHOCUTCS K 00si3aTelnbHON yacT B ydyeObHoM miane Ol
HarpasieHusi 15.03.05 «KoHCTpYyKTOPCKO-TEXHOJIOTHUECKOE 00ECTICUEHHE MAIIIMHOCTPOUTEIIBHBIX
NIPOM3BOJICTBY U MPEIYCMOTPEHA [T U3YyUeHUs B 7 ceMecTpe. B TeopeTHKo-MeTo10JI0THIeCKOM U
NPaKTUYECKOM HAIIPaBJICHHH OHA TECHO CBS3aHA CO CIEAYIOIIMMU IUCIUIUIMHAMH Y4eOHOTO IJIaHa:
Marematuka, @usuka, MudpopmaTrka, Mexanuka, TeXHOJIOTUYECKUE TIPOILIECCH B MAITMHOCTPOCHHUH,
TexHonorrust MaIMHOCTPOECHUS | JIp.

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

COOTHECEHHBIX ¢ HHIUKATOPAMU J0CTHKeHHs1 KomneTeHnmii (Tabmuma 1)

Taoauua 1

IInanupyemsble pe3yJbTaThl 00y4eHHS 110

OIIK.1.3. ”MeTb HABBIKU:
TEOPETUIECCKOTO U
AKCIEPUMEHTATIBHOTO
HCCIIEN0BaHUs O0BEKTOB
npodeccnoHanbHOM
JIEATETLHOCTH.

Koa no ®1ocC NHauKaTopbl 10CTHKEHUS aucuunianne (3YB)

OomenpodgeccuoHaIbHbIE

OIIK-1. Cmnocoben OIIK.1.1 3HaTh: OCHOBBI 3HATH:

MIPUMEHSATH XUMUH, (PU3HNKH, - OCHOBHBIE (PM3UYECKHE CBOMCTBA KUJIKOCTH;

COBpEMEHHBIE HKOHOMUYECKOU Teopuu; - OCHOBHBIE 3aKOHBI TIOKOS M JBH)KECHUS

9KOJIOTUYHBIE u OIIK.1.2. ymeTs: pemars JKUJKOCTH;

Oe3omacHble METOJbl | CTaHJApTHBIE - CWJIBl JABJICHUS XHUJIKOCTU Ha IUJIOCKUE U

paloOHaIbHOIO npodeccuoHaNbHbIE 3a/1a4H C KPUBOJIMHEWHBIE CTEHKU;

HCIOJIb30BAaHUS PUMEHEHUEM - o0mue cBeIeHUs O TUIPABINYECKUX

CBIPBEBBIX U | €CTeCTBEHHOHAYYHBIX U MOTEPSIX;

SHEPreTHUECKUX OOLIEMH)KEHEPHBIX 3HAHUM, - 3aKOHBl pacHpeleNieHus] CKOpOCTeH H

pecypcoB B | METOJ0B MaTEMaTHYECKOIO CONPOTUBIIEHUA  TpPU  JIAMUHAPHBIX U

MalIMHOCTPOEHUH. aHaJIM3a U MOJIETTUPOBAHUS; TypOyJEHTHBIX TEUEHUSIX B TpyOax.

yMeTh:

- IpUMeHsATh TuddepeHIInaTbHOe YpaBHEHHE
JIBIDKCHUSI HJICATTbHOM KHUIKOCTH.

- MPOBOJUTH MPAKTUYECKUE PaCUEThl
pa3IMYHBIX  pe3epByapoB, U  €MKOCTel
NpPUMEHSIeMBIX sl cOopa, XpaHEHUs W
MOJATOTOBKH pa3IMyYHBIX KUAKOCTEN
MaIlIUHOCTPOUTEIbHBIX TPOU3BOCTB;

- TNPOBOAUTH PaCyeThl MPOCTBIX U CIIOKHBIX
TpyOOIPOBOJOB, TMIPABINYECKUX CHUCTEM U
HAaCOCOB;

- TMPOBOJUTH pacueThl KOJICOAHUH TaBICHUS
IIPU THJIPABINYECKOM YJapE;




- MPOBOJUTH MPAKTUYECKUE PACUETHI
CHIJIOBOTO BO3/ICHCTBUS MOTOKA Ha
OTPaHUYMBAIOIIUE €TO CTCHKH,

-  TpUMEHATh GOPMYJIBl  TOAOOMS s
mepecyeTa  XapakTePUCTHK  OOBEMHBIX,
[EHTPOOESIKHBIX H JIONACTHBIX HACOCOB.

BJIAJIETh:

-  peKHMaMH  JBWKCHHUS JKUJKOCTH H
OCHOBaMU THIPOJMHAMHUYECKOTO TI0I00US;

- METOJAMKAMH THUJIPaBIMYECKUX PACUETOB

THAPOAMHAMHUYCCKUX CHCTEM u
ruapaBJINYCCKUX MAlIWH,
- MCTOAAaMHU OIITUMH3 Al

TUAPOAMHAMUYECKUX IIPOLIECCOB;

- TUIPOJMHAMMYECKMMH METOJAMHU pacdera
u aHanusa pEeXUMOB paboThI
TEXHOJIOTUYECKOIO 000py0BaHUs "
aBapUMHBIX CUTYallM MAalIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB.

4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOH padoThl

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

KonrakTHasi pabora (Bcero) 48 14 48 14
B ToM yncie:
Jlexnum 32 8 32 8
[IpakTrueckue 3aHATHS
CeMuHapbl
JlaGopaTopHble paboThI 16 6 16 6
CamocrosiTesibHas padoTa (Bcero) 96 130 80 130
B Tom uucrne:
Kypcogas pabota (ipoekT)
Pacuetno-rpaduueckue paboTsl
UTP
Pedepatst
Joxmapr
H(unu) opyaue 6udvl camocmosmenvHou pabomol.
[ToaroToBka k 1abopaTopHbIM paboTam 64 90 64 90
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM
ITonroroBka k 3a4eTy, FK3aMEHY 32 40 32 40
Bujg oryernocTH 3auer 3auer 3auer 3auer
Obmas Beero B yacax 144 144 144 144
TPYA0EMKOCTh
MHCHMILTHHEIL Bcero B 3a4. exmHMIAX 4 4 4 4




5. Conep:xanue TUCHUIINHBI

5.1 Pa3aenabl AMCHUIINHLI M BUALI 3aHATHH

Tadauma 3
Yacel
Ne HanmenoBanmue pa3ziesna Hacnl O Yacer
JEKIUOHHBIX J1200paTOPHBIX Bcero uacoB
n/n JHCHUILTHHBI samsTHii (cemmHapeiitx) sansTHil
3aHATHH
O0P0 | 30 | OPO | 30 | OPO | 390 | OPO | 390
OcHoBHbBIC (DH3HYCCKUE CBOMCTBA
1 ¢ 4 2 6
YKUJIKOCTH
2 I'mapocraTuka. 4 9 6
CHIIBl TaBlIEHUS KUIKOCTH 3 2 5
3 KuneMaTuka u MexaHHKa
JKUJIKOCTH 4 2 6
4 | I'mapaBnudeckue noTepu
PesxuMBI IBIKEHMS KUKOCTH U
5 | OCHOBBI THAPOJUHAMUYECKOTO 4 2 6
mooous.
Hcreuenune sKUAKOCTH Yepes 3 2 5
OTBEPCTHUS U HACAIKH.
6 p . b 4 5 6
I'unpaBnuueckuit ynap. Cratuka u
JWHAMMKa Ia30B.
JIBM>KEHHE KUIKOCTH B OTKPBITHIX 4 5 5
7 MMOTOKax
BH)KEHUS TPYHTOBBIX BOJI.
g |~ pyH 4 | 2 2 | 2 | 6 | 4
OuUIbTpalMOHHBIE TEYCHUS.
9 I'mppaBinueckuii pacyer 4 2 6
Tpy6onpoBo10B. ['HapoMannHel
BCEI'O: | 3 8 16 6 48 | 14




5.2 JlekuuOHHLIE 3aHATHSA

Tao6auna 4

HaumeHnoBaHue pa3jaesa
JUCHHUILIHHBI

Conep:xkanue pasaena

2

3

OcHoBHBIE (PHU3NYECKUE
CBOMCTBA KUIKOCTH

IIpeamer rugpaBnuku W ruapomaimvH. I[IpumeHeHue u
3HAQUYEHHE THUJPABIMKA B COBPEMEHHOM CTPOUTEIBLCTBE.
OcHOBHBIE (DU3UYECKHE CBOMCTBA JKUIKOCTEH M Ta30B.
IToBepXHOCTHOE HATSKEHUE.

Nneanpuas xxunkoctb. HEIOTOHOBCKHE KUAKOCTU. 3aKOH
BA3KOro TpeHus Hprorona. KanusuiapHele siBieHus.
HanpsbxeHus u cuiibl, JEMCTBYIOIIUE B )KUJKOCTSIX U ra3ax.

I'mppocratuka.
CHIIBI TaBIEHUS KUIKOCTH

I'uapocratuka. CBOWCTBO JaBJICHUS B  HEMOJBHXKHOMN
xkuakoctu. OOImMe 3aKOHBI W YPaBHEGHUS PaBHOBECHS
JKMAKOCTEW W ra3oB. JlaBiieHHWE XKUJAKOCTH Ha IIJIOCKUE U
KPUBOJIMHEHHBIE CTCHKHU.

VYpaBHenue Diliiepa paBHOBeCcHsl XUAKOCTU. [loBepxHOCTH
paBHOro naBiieHusA. (OCHOBHOE ypaBHEHHE THJIPOCTATHKHU.
3akoH Ilackais.

Cuibl 1aBJ€HUS KUAKOCTH Ha TUIOCKUE M KPUBOJIMHEHHBIC
cTteHkd. 3akoH Apxumena. [InaBanue ter.

Kunematuka u MexaHuka
JKUIKOCTH

Bunpr nuxenust KuakocTu. OCHOBHBIC TTOHSATHUS
KHHEMATUKH KUJIKOCTH OCHOBHBIE KUHEMATHUYECKUE
XapaKTEPUCTUKU MOTOKOB KMIKOCTH U raza. MeToabl
MCCJIEI0BAHMS IBUKEHUS KUAKOCTH. Y CIIOBUE CIUIOIIHOCTH
Y YPaBHEHUE HEPA3PBIBHOCTU. Y CTAHOBUBLIEECS U
HeyCTaHOBHUBLIEECS ABUKeHNE. OCHOBHOE ypaBHEHHUE
HEYCTAHOBUBILIETOCS JIBH>KEHUS JIJIS1 SJIEMEHTAPHOU CTPYHKHU
Y JUIS1 TIOTOKA KUAKOCTH. [ToHATHE O MepexoaHbIX
Mpoueccax.

[ToToxk >kuakoctu. CpenHsisi CKOPOCTh. YpaBHEHUE pacxo/ia.
HuddepenunansHoe ypaBHEHHE JBMXKEHUS HJ€aIbHOMN
JKUJIKOCTU. YpaBHeHUE bepHymnum s  uIealbHOM U
peanbHoi )xuakoctu. Koagdunuent Kopuomnuca.
PaBHOMEpHOE 1 HEPAaBHOMEPHOE ABUKEHUE KUIKOCTH B
OTKPBITHIX KaHajax.

['mpopaBanueckue norepu

OO0mure cBeACHUS O TUAPABIMYECKUX MOTEPsSX. Bump
TUApPABIMYECKUX MOTeph. TpyOka [TuTto, pacxomomep
Benrtypu.

OCHOBHOE ypaBHEHHE PAaBHOMEPHOTO JBUKEHUS B OTKPBITHIX
pycnax. [lomysmnupudeckast Teopus TypOYIEHTHOCTH.
JuddepernmansHoe ypaBHEHHE HEPABHOMEPHOTO ABUKCHHUS
U €ro UHTETPUPOBaHUE. 3aKOH COXPAHEHUsI KOJUYECTBA
JIBIDKECHMUSL.

OCHOBHOE ypaBHEHHE paBHOMEpPHOTO BMxkeHus. [lorepu
JIaBJICHUS HAa TPEHUE NIPHU JIBUKEHHUU KUJIKOCTEN U T'a30B.




3

PexuMBI IBUKEHHS
JKUJIKOCTH U OCHOBBI
THJIPOIMHAMUYECKOTO
noxoous.

PexxuMbl OBMKEHHUS KUIOKOCTEHM M ra3oB. IloTeHnmanbHOE
nBWKeHWe. JlaMuHApHBIH W TYpOYJICHTHBIM  PEKUMBI
JBYKEHUS KUAKOCTH. Yucno PeliHomnbiaca. OCHOBBI T€OpUHU
rujipoguHamMudeckoro noaoous. Ilorepu Hamopa B TpyOax.
@®opmyna. IllepoxoBaTocTh  CTEHOK, aOCONIOTHAsS W
otHocuTenbHas. ['paduku Hukypanse u Mypuna.

OcHOBHBIC BHJIBI MECTHBIX compotuBieHui. KoadduiueHt
MECTHBIX I10TePbh. JIMHAMKKa BA3KON U HEBA3KOU KUAKOCTH.
Cucrema  muddepeHIMATBHBIX  BIKEHUS  HEBS3KOU
)kuakoctu (Ditnepa) u Bszkol skuakoctd (HaBre—CrToKca).
VYpaBHeHUE SHEPTUH B HHTETPAIBHOU Gopme.

MecTHble TOTEpH HANOpa MpH OOJBLINX YHCIAX
Peiinonnaca.

Bueszannoe pacuiipenue tpyOs! (Teopema bopna).
Huddyzopsr. Konena.

JIByx(a3Hble TOTOKU KUIKOCTH. CHIIOBOE BO3/IEHCTBUE
MOTOKA Ha TBEP/AbIC YACTHIIBI.

Pa3mbiBaroiias cKopocTsb.

JIBM>KeHHE TOHHBIX U B3BELIEHHBIX HAHOCOB B BOJAHOM
oToKe. ['napaBinyeckas KpymHOCTb YaCTHII.

Teopus TypOynentnoctu [Ipanaris.

I'padux Hukypanze.

MecTHbIE CONTPOTUBIICHMUS.

Hctedenne KuaKoCTH yepes
OTBEPCTHUS U HACATKH.
I'mppaBnuueckui yzaap.
Craruka u 1TMHaMHKa ra30B.

Hcreuenne :KUAKOCTH Yepe3 OTBEPCTUS B TOHKOM CTEHKE.
Koadduunents! cxarus, ckopocty, pacxoaa. Mcreuenue
4yepe3 HaCaJKU Pa3Iu4yHOro THUIIA.

Hcreyenue xKUAKOCTEN U ra30B U3 HacaaKoB. Mcreyenue
IIPU IIEPEMEHHOM HaIlope.

HeycranoBuBieecs: IBUKEHNE HECKUMAEMOM KUIAKOCTH B
KECTKUX TpyOax ¢ y4eTOM MHEPLHMOHHOTO Hanopa. OCHOBbI
TEOPHH CTPYHHBIX TeueHui. MicTteuenne B atmocdepy uepes
MaJsioe ¥ OOJIbIIIOE OTBEPCTHUSI B TOHKOU cTeHke. MHBepcus
CTPYHU.

SBnenue ruapasianueckoro yaapa. @opmyna JKykoBckoro
JUIS IpAMOTo yiapa. ['mapaBnudeckuii yaap B TpyOax.
Craruka u JMHaMUKa ra3os.

AspoauHamMuueckuii KoahHUIUEHT.

AbspalMoHHBIE pacyeThl 3JaHUN U COOPYKEHUI.

Onropbl JaBleHH ra3a. [[10CKoCTh paBHBIX TaBIEHUN
(HeWTpaJIbHbIE 30HbI)

I'paBUTaLIMOHHBIN HAIIOP COCY1A 3AIIOJHEHHOIO ra3oM.
VYpasuenue /I. bepHyum s uaeanbHOro U peaabHOTro
IIOTOKA Tasa.
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HBI/I)KGHI/IC KNIKOCTH B
OTKPBITBIX ITOTOKAX

dopMbI CBOOOHOM MOBEPXHOCTH MOTOKA. McTeueHne u3-moj
muTa. BogocnuBel, X BUIBI U IPOMTYCKHAs CTIOCOOHOCTb.
[TpakTrueckuit mpoduis BogocauBa. TedeHue BoIbl 4epes
BOJIOCJIMBBI U IOHHBIE BOAOCOPOCHL. [ napapnuyeckue
PEKUMBI pabOTHI IMAXTHBIX BOJOCOPOCOB.

['unpaBnuueckuii IpbLKOK, ero Bubl. ConpsykEHHbIE
riyounsl. [loTepu sHEpruy B ruipaBIndecKoM MPbIKKE.
Bono6oiiabie coopyKeHus1, IPUHIUIIBI UX Pa0OTHI U pacuéTa.
Comnpsixenne 0beoB CBOOOTHOIAIAIONICH 1 OTOPOIIICHHON
cTpyeil. ['unpaBinueckue pacyeTsl NepemnagoB U
ObICTPOTOKOB. DUIIBTPAIIIOHHBIE TEYCHHS Yepe3 TPYHTOBBIC
IUIOTUHBI U IPOHUIIaeMble OcHOBaHUs. [IpUTOK BOJBI K
CKBa)KMHaM U JipeHakaM. OCHOBBI TEOPHH BETPOBBIX BOJH.
Buibl 1 OCHOBHBIE 3JIEMEHTHI PErYJISIPHBIX BOJIH. JIMHAMHKA
BETPOBBIX BOJIH Ha ITyOOKOM BOJIE.

BousiHbl Ha MeNIKO# BOJE, UX paspylieHue. Bo3aeicTere BOIH
Ha TUIPOTEXHUYECKUE COOPYIKEHUS.

JIBMKEHUs TPYHTOBBIX BOJ.
OuUIbTPaLIMOHHBIE TCUECHHUS.

JIBuxkenust rpyHTOBbIX BOJ. [loHsATHE O MUHUMAJIBHON
rIIyOMHE TI0JI36MHOTO Oe3HaropHoro nmoroka. [Iputox
Oe3HAIMOPHBIX U HAMMOPHBIX BOJ K KojoAmy. OcobeHHOCTH
IUTABHO U PE3KO U3MEHSIIOIIETOCS IBUKEHHUS TPYHTOBBIX BOJI.
HuddepenunanbHoe ypaBHEHHE YCTaHOBHUBIIETOCS
HEPAaBHOMEPHOT'O IUIABHO U3MEHSIOIIErocs ABMKEHUS
I'PYHTOBBIX BOJI IPY JINHEHHOM 3aKOHE (DHIIbTPALIUH.
OuibTpanys U3 KaHaJIOB.

dunbTpaloHHbIE TeUeHuss. Moaenb GpuiabTpanuu. 3aKoH
[apcu. Buns! ABM>KEHHS TPYHTOBBIX BOJL.

Kpussie nenpeccun. @usnyeckoe MoIEIUPOBAHUE
TUAPOAIPOIUHAMUYECKUX SBICHUM.

OcHoOBBI TeOpUH NOJO0US THIPOAIPOAMHAMUUECKUX
npoueccos. [Tu-teopema. Kpurepun nonodus.

Ckopocth ¢unbrpauuu. JlMHEeHHBIH 3aKOH (UIBTpaLUU.
Koadduuuent punsrparmu.

QunpTpanysi Yepe3 OJHOPOJHYIO 3EMIISIHYIO IUIOTHHY.
3aKoH Hapcu. @unpTpanus 4Yepe3 HEOJHOPOIHBIN
M30TpONHbIA TpyHT. [IpocaunBaHme BOJBI ¢ MOBEPXHOCTH
3emiau  (MHQuiIbTparys). OuibTpanus BOABI U3 KaHAJOB.
TypOynentHas puabTpanus.
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l'uppaBnmueckuii  pacuer
TpyOOIPOBOIOB.
I'mppomarnuabl

I'mppaBnuyeckue  pacd€rbl  NPOCTBIX M CIIOKHBIX
TpyOOnpoBOJOB.  [IBM)KEHME KHMIKOCTH B  HANOPHBIX
TpybonpoBogax. KopoTkue TpyOOnpoBOJbl MOCTOSHHOIO
JUaMeTpa.

OCHOBHOE pacyeTHOE ypaBHEHHUE MPOCTOro TPyOOmpoBoja.
['opu3oHTanbHass M BEPTUKAJIbHAs BOJOCIYCKHBIE TPYOBI.
Cudonnslii TpydbonpoBo.

[TocnenoBarenbHOE u HapajuIeIbHOE COEIMHEHHE
TpyOOTIPOBOIOB.

CnoxHbie  TpyOOInpoBOAbl. TpyOompoBOJ ¢  HACOCHOM
nonavyeil. BzaumonencTeue CTpyn ¢ TBEpABIMH NpPErpagamH.
Cuipl BO3JEHCTBHS IOTOKA HAa CTEHKHM. Pacuer mIMHHOrO
TpyOonpoBoJa. MaructpaibHble HEPTEIPOBOIBI.

O6mue cBepgeHus o rugpomamidHax. Hacocel u
rugpoasuraren. Knaccudukanmss HacocoB.  IlpuHimm
JeHCTBUS TMHAMUYECKUX U 00BEMHBIX HACOCOB.

OcHoBbl Teopun 1noaodus HacocoB. OCHOBHBIE MapaMeTPhI
HacocoB. JlomacTHbIe HACOCHI.

SIBnenue kapuTaiuu. KoaddumueHt ObICTPOXOIHOCTH.
Tumnbl gonactHeIX HacocoB. Ilpumenenue Gopmyn nogodus
JUIsL TIepecdeTa XapaKTepUCTHK HacocoB. PerynupoBaHue
MOJIa4H.

[TocnenoBarenbHOE U MapaiieIbHOE COEJUHEHNE HACOCOB.
KaButanuas B  jomacTHeIXx  Hacocax. KaBurtanumonHas
xapakrepuctuka. Kapurannonnsii 3anac. @opmyna Pynnesa
u ee npuMmeHeHue. LleHTpoOexHble Hacochl. YpaBHEHHE
DOlinepa.

CxemMbl ~ OJHOCTYNEHUYATBIX  LIEHTPOOEKHBIX  HACOCOB.
Teopernueckuii Hamop Hacoca. Ilosesnenii Hamop. Ilorepu
PHEPIUU B Hacoce. XapaKTepUCTUKAa IIEHTPOOEKHBIX
HAacOCOB.

OO6nemublie Hacockl. [IpuHnun AeicTBUA, 00IIMe CBOWCTBA U
KJIacCHU(pUKaIU.

[lopmiHeBble U IIIyH)KEpHbIE Hacocel. MHaukaropHas
muarpamMma.  ['paduku  uaeanbHOM  momaum M ee
HEPABHOMEPHOCTD.

JuadparmMeHHsle  HaCcOCHI. PotopHsle  Hacockl U
TUAPOJIBUTATEIN.




5.3 JlabopaTopHble 3aHATUA

Taoauna 5

Ne
n/n

HaunmenoBaHmue pa3aejia
AUCHHUITIIMHBI

HaumeHoBaHue J1a0opaToOpHBIX padoT

1

OcHoBHbIE (U3HYECKHE CBOWMCTBA
KHUJIKOCTH

BJIP*. U3mepenue ruipocTaTUuECKOro AaBJIEHUs U
HKCIEPUMEHTAIbHOE NOATBEpKACHHE 3aKoHa [lackans

I'mapocraTuka.
Cuiibl 1aBiIeHUS KUIKOCTH

BJIP. Cuna naBieHMs )KUIKOCTH Ha IUIOCKYIO IIOBEPXHOCTh
BJIP. I'mapaBnudeckuii mpecc.

BJIP. Onpenenenue mioTHOCTEH HECMEIIMBAIOIIUXCS
KHUJIKOCTEH B COOOIIAIOIINXCS COCyaax

BJIP. OTHOCUTENBHOE paBHOBECUE KUJKOCTH BO
BPALIAIOILEMCS COCYAe

Kunematuka u MexaHuka
JKUOKOCTU

BJIP Onpenenenne onbITHBIM ITyTEM C1araéMblX ypaBHEHUS
. bepnynu.
Ypasuenue bepnymu. TapupoBka pacxonomepa Benrypu.

(Peanvhas)

FI/II[paBJ'II/ILIeCKI/Ie IIoTCpHUu

Omnpenenenne ko3 HUIMEHTA THAPABINICCKOTO TPCHHUS B
tpybomnpoBoae (Pearvras)

BJIP. “IlocTpoeHne HAOPHOW U MbE30METPUUECKON JTUHUIM
IUTsL TPYOOIIPOBO/Ia COMTPOTUBICHUS

BJIP. 3yueHne ruipaBIndecKux MOTEPh 110 JJIMHE
TpyOOIPOBOJa U B MECTHBIX CONPOTHUBICHUSX.

BJIP. Onpenenenne K03 PUIMEHTOB pacxo/1a APOCCEeTLHOTO
npubopa (nuadparmel) u Bogomepa Benrypu

PexxuMbl IBUXKEHUS KUIKOCTU U
OCHOBBI FI/I)IpOI[I/IHaMI/I‘IeCKOFO
noxoous.

BJIP. OxcniepumeHTanbHas WITIOCTPALNS JaAMUHAPHOTO U
TypOYJIEHTHOTO PEXXMMOB JIBUXKEHHUS KUIKOCTH,
orpeziesieHue 3aKOHOB CONIPOTUBJIEHNUSI KPUTHYECKOIO YHCIa
Pelinonbpca.

HccnenoBanue pexxuma ABUXKEHUS KuakocTh» (PeanpHas)
BJIP. “Onpenenenune 3aBUCUMOCTH MEXAY THAPABINYECKUM
YKJIOHOM M CpPEeIHEN CKOPOCTHIO IPU TypOYIEHTHOM
JBUKEHUH BOJIBI

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

1 JMHaMHKa ra3os.

BJIP. “UccnenoBanne npouecca HCTEYEHUS YEPE3 MAJIoe
KpYTJ10€ OTBEPCTHE U BHEIIHUHN IMIMHAPUYECKUI HACca 0K’
HcredeHnne KUAKOCTU U3 MajbIX OTBEPCTHM B TOHKON CTEHKE
cocyna B atrmocdepy. McredeHne >KHAKOCTH U3 OONBIIMX
0oTBepcTUil B aTMOchepy.

[TpoxoxkaeHune >KUIKOCTH 4Yepe3 CyXKarollee yCTPOWCTBO -
madparmy (Peanvras)

BJIP. OKCIIEPUMEHTAIBHOE U3y4EHUE
THJIPABIMYECKOT0 y/apa B HAallOPHOM TPyOOIpoBoIe

PSIMOTO

I[BI/I)KCHI/IH TPYHTOBLIX BOI.
(DI/IJ'IBTpaHI/IOHHI)Ie TCUCHMUA.

BJIP. U3yuenue puiabTpanyy B ecCyaHOM IpyHTE Ha
ycTaHoBke [lapcu

I'mapaBnuueckuii pacyer
TpyOOnpoBoA0B. I uapOMaIIMHeI

BJIP. ITapameTpuueckue UCIBbITaHUS [IEHTPOOEKHOTO
Hacoca.

BJIP. KaBuTannoHHbIE HCTIBITAHUS IIEHTPOOEIKHOTO
Hacoca.

BJIP. UcnpiTanne HeperynmipyeMoro o0beMHOT0 Hacoca.

*BJIP — BupryanbHas mabopaTopHas paboTa




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

6.

CamocrosiTesibHasi padoTa CTYAEHTOB IO JUCHUILINHE

6.1 TembI 1J1s1 CAMOCTOSITEILHOTO U3YyUYeHUSsI

Ne
u/n TeMbl 1J151 CAMOCTOSITEJILHOTO U3YYEeHHUS
I'uapocTaTudyeckne 3akOHBI JUISI JKUJIKOCTH, HAXONSIICHCS B OTHOCHUTEIBHOM TIOKOE.
1 HuddepeHnnanbable  ypaBHEHHE TOBEPXHOCTH  PABHOTO  JABJICHHUS B JKUJKOCTH
OTHOCHUTENBHBIN MOKOH XKUAKOCTU HAXOASAIIEHCS B pe3epByape, IBHKYIIEMCS 110 HAKJIOHHOU
IIJIOCKOCTH C YCKOPEHUEM.
2 | IlnaBanue ten. 3akoH Apxumena.
3 | 'mapocraTnyeckue MamIuHEI.
['mpapaBnuka razoB. YpaBHEHUE pABHOBECHS T'a30B. YpaBHEHUE bBepHyM i 3I€MEHTapHON
4 | cTpyiiku MIIeanbHOTO ra3a. YpaBHeHUE Hepa3pblBHOCTH. CKOpOCTh 3ByKa B rase. Vcreuenue
rasa yepes Haca/loK.
5 JlaBneHue XKUIAKOCTH Ha IJIOCKHME CTEHKHU. LleHTp maBieHus. DMIOpbl THAPOCTATUYECKOTO
JaBIICHUSL.
6 | MectHble mOTEpH HAIMOpa Mpu OOJIBINIKX YKciax PeliHonbca.
7 [Totepu Hamopa mo [IMHE MpH TYpOYJEHTHOM YCTAaHOBHUBIIEMCS IBHKEHUU >KUIKOCTH JUIS
KBaJIpaTH4HOI oOsiactu conporusieHus. @opmyia [e3u.
8 | UcTeuenue depe3 HacaIKH pa3NuYHOro THMa McredeHne mpu nepeMeHHOM Harope.
9 OuibTpoBaHUE KUIKOCTU. DPUIbTpaLMs Yepe3 OJHOPOAHYIO 3E€MISIHYIO IUIOTHHY. 3aKOH
Hapcu. @unpTpanus 4epe3 HeOJHOPOIHBIM H30TPOIHBIN IPYHT.
10 | YcranoBuBIIEeeCs U HEYCTAHOBUBIIIEECS JBUKEHHE KUAKOCTH B HATIOPHBIX TPYOOMPOBOIAX.
11 OcHoBbl Teopuu moao0usi HacocoB. OCHOBHBIE TapamMeTpbl HacocoB.  JlomacTHele u
MOPILHEBBIE HACOCHL. THIIBI IONACTHBIX U MOPIIHEBBIX HACOCOB
SAsnenne xkaButammu. Kodddunuent Ovictpoxomnoctu. [Ipumenenue Gopmyn momodus st
12 | mepecuera xapakTepucTUK HacocoB. OObemHble Hacochl. [lpuHIMI AeicTBus, o0OIIHE
cBoiicTBa u kinaccudukanus. [lopmiHeBbie U TUTYH)KEPHBIE HACOCHI.

6.3 YueOHO-MeTOAHMYECKOE 00eceYeHHe /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 JJaHHbIe.— ApMaBUp: ApMaBUPCKHI roCyJapCTBEHHBIH MeAaroruuecKuit
yauBepcureT, 2019.— 293 c.— Pexxum nocryna: http://www.iprbookshop.ru/82447 html.— 2bC
«IPRbooks»

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

Kopo6eiinnkosa 1.10O., HoBukoBa JI.A.— DIEeKTpOH. TEKCTOBBIE JaHHBIC.— YesIOnHCK,
CapatoB: KOxHO-YpanbCKuil MHCTUTYT yIpaBJICHUS U SKOHOMUKH, Al [Tu Op Menua, 2019.—
168 c.— Pexxum moctyma: http://www.iprbookshop.ru/81474.html.— 9bC «IPRbooks»




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

4. T'yces B.I1. OcHoBBI ruapaBiIvKu [ DNeKTpOHHBIN pecypce]: yaueoHnoe nocodue mis CI1O/ I'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 Boupochbl K MepBOi PYOEKHON aATTECTAIUHU

1. PeanbHble U ueanbHble KUAKOCTH, OCHOBHBIC MTOHITHS U OTPEeIICHUSI.

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

3. CxumaeMocTh XuaKocTd, Ko dumeHT 00beMHOTr0 CKaTHsl, TEMIIEPATYPHOTO PACIIHPEHHS.
Yrpyrocts napoB *KUJIKOCTH.

4. HazoBuTe peXXUMbI IBUKEHUS )KUJIKOCTU U YKAKUTE UX XapaKTEpHbIE OCOOCHHOCTH.

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

6. [ToBepxHocTHOE HaTskeHue. Popmyna Jlamnaca.

7. T'uppocratuka. 'mapocratndyeckoe gaBieHue (cpeaHee, MCTUHHOE). ENMHUIBI M3MEepEeHUs 1aBIICHUSI.
[Tosicuute, 4TO Takoe aOCOTIOTHOE U M30BITOUHOE TUAPOCTATUYECKOE JAaBICHUE 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 LeIbi0?

10. T'uppocraTudeckoe gaBiieHne U ero cBoicTBa? OOBICHUTE, YTO MMOHUMAFOT IT0]] TPMUHAMH:
«BHEIIIHEE JIaBIICHUE» U «BECOBOE aBleHne»?UTo Takoe TexHuuecKas u ¢puzndeckas armocdepa,

B KaKUX €MHUIAX BbIpaKaeTcsl.

11. OcHoBHOE ypaBHEHHUE TUIPOCTATUKU. HanmuimTe 1 mosicHUTe OCHOBHOE YpaBHEHHE THAPOCTATUKH.
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. YpaBuenue Diinepa.

15. Coobmaroruecst cocysl. Onpeenenne ypoBHs XKHIKOCTH B cocyne.Onpenenenre mioTHOCTH
XKHUJIKOCTH B coolmiaromuxcs cocynax.OnpeaeneHue 1aBieHs Ha TOBEPXHOCTH KUIKOCTH B
coolmrarmuxcs cocyaax.

16. Hanumre u nosicaure Gpopmyinsl [lapcu-BeiicOaxa u Beiic6axa.

17. [losicHuTe, KaKk OMBITHBIM IIYTEM OIPENESAIOT BEIUUYUHBI KO3 HULIMEHTOB A U &,

18. HazoBute npuOopsI Tst U3MEPEHUS U30BITOYHOTO THIPOCTATHYECKOTO JIaBICHUS U MOSCHUTE
MIPUHIINI UX JIEHCTBUS,0CHOBHBIE (hopmyibl.lloscHUTE, UTO Takoe be30MeTprudecKas BbIcoTa?

19. [Ipubops! ans uzmepenus napieHus. [I[puHIMT 1eHCTBUS THE30METPa, HA YeM OCHOBAH.
Onpenenenue qaBieHNs KUAKOCTU B IbE30OMETPE.

20. Yo xapaktepusytoT K0dphUneHTs A u & oT Kakux (PakTopoB B OOIIEM CITydae OHU 3aBUCST U KaK
UX ONPEIENSIOT MPU TUIPABINYECKUX pacueTax?

21. OObsicHUTE, YTO Takoe A, 1 A,/d, Kak HalTH BeNUYUHY A, IPU TUAPABIUUECKUX pacyerax.

22. OnpeneneHue TIIyOMHBI MIOTPYKEHUSI TOUKH U €€ ITapaMeTpPhI.

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



23. JlaBneHune ®)UAKOCTH Ha CTEHKH TpyO. PaspriBaromue ycunus (Tpy0a, pesepByap).
24. HazoBuTe 001aCTH THAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOZOB U OOBACHUTE, KaK
OTIpeNeNAI0T 001aCTh CONPOTUBIICHHS ITPU THIIPABIMUECKUX  pacyerax.
25. M306pasuTe cXeMbl ABHKEHHS KUIKOCTH TIPU PE3KOM MoBopoTe Tpyos! Ha 90°, a Takke Npu 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 OPSIMOM I'HJIPABIMYECKOM ylIape.
33. Uro Ha3bIBalOT MOBEPXHOCTSMHU PABHOTO JIaBIEHUA?
34. ChopmynupyiiTe 3aKoH 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 onpenensercs cuiia JaBiICHUs >KUKOCTH HA IUNIOCKHE FOPU30HTAIbHbIE
IIomagky ?
39. UTo MOHMMAIOT MO/ MAJIbIM OTBEPCTHEM B TOHKOM CTEHKE NMPH UCTEUEHUH KHUJIKOCTH U3 OTBEPCTUI?
40. Cxxaroe ceueHue, IPUIMHBI CKATUS CTPYH, UEM OLICHUBAIOT BEIUUMHY CXKaTUs CTpyH?
41.00bsicHMTE, TOYEMY IIPU UCTEYEHUH U3 HACAZO0K pacxol >KUAKOCTU OOJbIIe, YeM pu

WCTEUCHHUH U3 MAJIOTO KPYTJIOTO OTBEPCTHS B TOHKOM CTEHKE?
42.Tlo xakod Qopmylie OmpenenseTcss CHiia TaBJICHUS JKUAKOCTH Ha IJIOCKHE HAKIIOHHBIE CTEHKH.
LenTp naBneHus.
43. YUto Ha3bIBAIOT HACAAKOMU, TUIIBI HACAJIOK, UX Ha3HAUYeHUe?
44. KosppumueHnt ckopocTd. YTo OH yUUTHIBAET, KaK onpeaessercs?
45. Tlo kakoit Qopmyiie ompenensercs Cuja JaBIECHUS 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. YTo HaA3BIBAIOT TEJIIOM [ABJICHUA?

buser k nepBoii py0ekHo#l aTrecTanum o Aucuunianue «'uapaBiauka»

MUHHCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS PO
I'PO3HEHCKMI TOCYIAPCTBEHHBI HEGTSHON TEXHUYECKHIA YHUBEPCUTET
MHCTUTYT ODHEPT'ETHUKN
KADEJ[PA "TEIIVIOTEXHUKA U I'/]PABJIMKA

Bbuner Ne 1
Ovcumnamna: T'uapaBianka | aTTectaumna
1. Tunpocratuka. ['mapocratnyeckoe qaBieHue (CpeaHee, UICTUHHOE) €er0 eIUHUIIBI U3MEPEHUS
2. YupyrocTs napoB )kuakoctu. [ToBepxaoctHoe HaTshkeHue. @opmyna Jlammaca.
3. Onpenenenue riyOuHBI IOTPYKEHUSI TOUKU U €€ IMapaMeTphl.
4. OcHOBBI THAPOIMHAMUKHU. [ HIpOCTaTHUECKHE AIEMEHTHI TOTOKA (CMOUYEHHBIN [IEPUMETP, HATIOPHOE

JBUKEHUE, TUAPABINYECKUMN paguyc).



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

Bonpochl KO BTOpoid PV0EKHOW ATTECTALMH

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.

YpaBHEeHHE pacxoa sl JJIEMEHTAPHOM CTPYUKH, IOTOKA. Y PAaBHEHUE HEPA3PBIBHOCTH.

3. O0BsicHHTE, YTO TaKoe A, U A,/d, Kak HalTH BEMUYUHY A, IPU TUAPABIMYCCKUAX PacUeTax.

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

5. HazoBuTe 00s1acTH THAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOJOB U OOBACHUTE, KaK
OTIpEeeIISAI0T 00JIaCTh COMPOTUBIICHUS MPU TUAPABIUYECKIX  pacyeTax.

6. M306pasuTe cxeMbl ABHKEHHUS KUIKOCTH IIPH PE3KOM MoBopoTe 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. YUro Ha3bIBaeTCs KaBUTAI[MOHHBIM 3ariacoM AN 1 Kak ero onpeaeuTh NPy UCIBITAHUSIX ?

11. Yo Ha3bIBACTCS] KPUTHUSCKAM KaBUTAI[MOHHBIM 3amacoM Ahyy?

12.BriBoj ypaBHeHust beprymmm. YpaBHenne bepHymum asist oIeMeHTapHON CTPYHKH peabHON
JKUJIKOCTHU. ['€OMETPUYECKHUIT 1 SHEPreTHYECKUI CMBICII cllaraeMbIx ypaBHeHus 1. bepHymin.

13. Kak Ha3biBaeTcst KOO(GGUIMEHT oL, BXOAAMUN B ypaBHeHHe Jl. bepHym 11 moToka peanbHON
KUAKOCTHU, YTO OH YYUTBIBAET U OT YEr0 3aBUCHUT €ro BEIUUnHa?

14. Yo Ha3bIBACTCS JOMYyCKAEMbIM KaBUTAIIMOHHBIM 3a11acoM AN on?

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. O6wsicHUTE TEPMUHBI "MeCTHasi CKOPOCTH" U "CpeaHsst CKOPOCTh" M YKaXKUTE, KaK OMPEACIISIOT
3TH CKOPOCTHU?

19. CkopoctHas TpyOka u TpyoOka [Iuto?

20. [osicHuTE, YTO TaKOE JTMHHS MTOJTHOTO HAMOPa M MMbe30METPHUECKas JTMHHUSA, 9TO OYIyT
MPEJICTaBISATh COOON ATH JTMHUM TPH PAaBHOMEPHOM  JIBUYKEHUU peabHOM KUIKOCTH?UTO
MNOHMMAIOT 101 TEPMHUHOM <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
AKHUJIKOCTH U, ¢ Kakoil nenbro? [losicHuTe, 4YTO Takoe KpUTHYECKAsi CKOPOCTh, OT KAKUX (PaKTOPOB

OHA 3aBHCHT U Kak e€ onpeaeisaor? Hanmnmmure n NosCHATE aHAIMTUYECKUE 3aBUCUMOCTHU IIOTEPh
Haropa Mo JJIMHE OT CPeJHEH CKOPOCTU MOTOKA MIPU JTJAMUHAPHOM U TYpOYJIEHTHOM PEXUMAax
JBUKEHUS )KUJKOCTH.

23. Hanmmute u nosicaure ¢popmyisl Jlapcu-BeiicOaxa u Beiic6axa. [TosicHure, Kak ONBITHBIM IIyTeM



OTIPENIeNIAIOT BeTMYMHBI KO3 (UIeHToB A U . YTo XapakTepu3ytoT KOAPPHUIHUEHTH A U & OT KaKHX
(akTOpOB B O0ILIEM ClTyyae OHM 3aBUCAT M KaK UX ONPEAEIISAIOT P TMAPABINYECKUX pacueTax?

24. O0BsicHUTE, 4TO Takoe A3 U Ad/d, Kak HAUTH BETMYUHY A3 TTPU THAPABINYECKUX pacueTax.

Ha3zoBute 00:1acTH rHAPABINYECKOTO COMPOTUBICHHUS TPYOOIIPOBOZOB M OOBICHUTE, KaK

OTIpeNeNAI0T 001aCTh CONPOTUBIICHHS TP THIPABIMYECKUX  pacyerax.

25. M306pasuTe cXeMbl IBHKEHHS KHIKOCTH IIPH PE3KOM HoBopoTe TpyOsl Ha 90°, a Takke mpu peskom
pacUIMpPEeHNH U PE3KOM CY)KEHUH TPYOOIIPOBOJIa U JJaiiTe MOACHEHUs K HUM, yKa3aB, YTO XapaKTEPHO

JUIs ABMDKEHMSI TOTOKA MPH MPOTEKAHUU €r0 Yyepe3 J00e MECTHOE COIIPOTUBIICHHE.

26. YTo MOHMMAIOT 11O/ MAJIBIM OTBEPCTUEM B TOHKOM CTEHKE ITPU UCTEUEHUH )KUJKOCTU U3 OTBEPCTHI?
CikaToe ceueHue, IPUUUHBI CXKATHUSL CTPYH, YEM OLICHUBAIOT BEJIMYMHY CHKATUSA 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?
OObsicHUTE, TOYEMY IIPU UCTEYEHUU U3 HACAJ0K PacxXo/l XKUAKOCTU OOJIbIle, YeM IIPU UCTEUEHUHU U3
MaJIOro KpyIJIoro OTBEPCTUS B TOHKOW CTEHKE?

28. HanumuTte 1 nosicHute GopMyIibl JUIsl ONpeIeIeHNs CKOPOCTU M pacxo/ia MPH UCTEUEHUH KHUJIKOCTH
U3 OTBEPCTUH U HAcaJl0K B aTMOoc(epy MpH MOCTOSHHOM Harope.

29. N300pa3uTte 1 MOSICHUTE CXEMbl UCTEUEHHUS )KUIKOCTH U3 MaJIOT0 OTBEPCTUSI B TOHKOM 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'mapaBiaruecKue CONpPOTUBIICHUS. BA3KOCTh ®KUAKOCTH.3aKOHBI BHYTPEHHETO TPEHMSL.

35. Pexumbl 1BHKEHUS )KUJIKOCTU (JJAMUHAPHBIH, TypOyJIE€HTHBIH).

36. ChopmynupyiiTe MOHATUS THIPABIMYECKOTO yaapa.

37. Tlopsimok pabOTHI TTPH CHATUW YaCTHOW KaBUTAIIMOHHOM XapaKTEPUCTUKU

38. Kak mosryuaroT KaBUTallMOHHYIO XapaKTEPUCTHKY IIEHTPOOESKHOTO Hacoca?

39. Ilpsmoii m HempsiMOl THapaBiIuueckuii ymap. Uro Takoe ¢aza ymapa? OOBsSCHUTE Mpolece
M3MEHEHUs JaBJICHUs B TpPyOOIIPOBO/E, TUTAEMOM U3 pe3epByapa, pH NMPsSIMOM T'HPaBINYECKOM yaape.
40. Harmmmre u nosicaute Gopmyny H. E. XKypaBckoro mist onpeneneHus: MOBBIMICHHS JTaBICHUS TIPU
ynape. Hanummre 1 nosiciute GpopMyity Juis olipesieieHusi CKOPOCTH paclpoCTpaHeHHs! YAapHOH BOJIHBI.
41. HazoBuTe TeXHUUYECKHE IMOKa3aTeau Hacoca. YTo Takoe mojaya Hacoca, UjaeanbHas Mojaya U Kak
OHa ompenensieTcs Mpu UcHbITaHUAX? UYTO Takoe Hamop Hacoca M Kak €ro ONpPENeIuTh 10 MOKa3aHUAM
npu6opoB? YTo Takoe MOIIHOCTh HAacoca U MoJIe3Hast MOITHOCTh?

42. Yro takoe KIIJ] Hacoca? Kakue norepu yuutsiBaeT KI1J] Hacoca u ero cBs3b ¢ apyrumu KITJI? Yro
Ha3bIBAETCS XapakTepucTukon Hacoca? Uro HazeiBaercs nosiem Hacoca Q-H u cBa3b ero ¢ KIIJ] macoca?
43. Kak W3MEHSIOTCS 10/1a4a, HATrlop ¥ MOIIHOCTh HAacoca MPH H3MEHEHWH YacTOTHI BpalleHUsT pabodero
Koseca?

44. Yto Takoe KaBHUTAIMs, KAKOBBI €€ BHEIIHME MpU3HAaKU? YTO Ha3bIBaeTCs KaBUTAIIMOHHBIM 3allacoM
Ah 1 xak ero onpeaeauTh IPU UCTIBITAHUSAX ?

45. Uto Ha3bIBaeTCs KPUTUUECKUM KaBUTAIMOHHBIM 3amacoM Ahkp? UYTo Ha3bIBaeTcsl AOMYCKAaEMbIM
KaBUTAIlMOHHBIM ~ 3amacoM  Ahpon? @®opmyna PyaneBa i ompefeneHHus  KPUTHYECKOTO
KaBUTAIlMOHHOTO 3amaca?

46. Kak onpenenuTh MOIIHOCTh Ha HACOCHOM M TYpOMHHOM JIOMACTHBIX Kojecax?

47. Yro takoe KIIJI, mepegatouyHoe OTHOIIICHUE, CKOJIBKCHHUE U KaKasi MKy HUMH CBSI3b?



Oo0pa3zen 0Ous1eTa KO BTOPOI pyOe:KHOM aTTecTalluu

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. ['mapocraTuueckoe AaBieHue (CpeHee, UCTUHHOE) €ro eJMHULIbI H3MEPEHUs

2. Bunpl nBuxkeHus )kUIKOCTH. OCHOBHBIEC NOHITHS KUHEMATUKH KUAKOCTU: JIMHUSA TOKa, TPYOKa TOKa,
CTpYyMKa TOKa.

3. JlamyuHapHbIi U TYpOYJIEHTHBIM PEXUMBI IBUKEHUS kuIKocTH. Yncno PeliHonbca.

4. OCHOBBI TMIPOAMHAMUKH. ['UapOCTaTUYECKHE IIEMEHTHI TOTOKA (CMOUYEHHBIH MEPUMETP, HAIIOPHOE
JBUKEHHE, THIPaBIMUYECKUN Pauyc).

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

7.3 Bonpochl K 3a4eTy no JucuunianHe «[ ' mipaBianKa

1. OcHOBBI THAPOAMHAMUKH. [ MApOCTATHYECKHE IIEMEHTHI TOTOKA (CMOYEHHBIN IEPUMETP, HATTOPHOE
JBYDKEHUE, THJIPABIIMYECKUI pajinyc).

2. CxeMa JIBWKEHUS KUIKOCTH. DJIEMEHTapHas cTpyika. JInHus Toka. YcraHoBUBLIEECS U
HCYCTAHOBUBLICCCA ABHUIKCHUC KUIKOCTH. Cp@)leIf[ CKOPOCTH ITOTOKA. Pacxoz[ KUIKOCTH.
YpaBHEHHE pacxo/ia JJIsl 2JIEMEHTAPHON CTPYHMKH, ITOTOKA. Y paBHEHHE HEPA3PBIBHOCTH.

. UTo Takoe KaBUTAallMs, KAKOBbI €€ BHEITHUE MPU3HAKH?

. Uro Ha3pIBaeTCsl KABUTAIIMOHHBIM 3aracoM Ah ¥ Kak ero onpeneuTh NPy UCIBITAHUSX ?

. Uto Ha3bIBaeTCA KPUTHYCCKUM KABUTAIIMOHHBIM 3aI1aCOM Ahxpf)

AN L B~ W

. BeiBox ypaBHeHus bepHyinu. YpaBHeHue bepHyIM [i1s 2JIEMEHTapHOU CTPYHWKHU PEATTbHON
KUAKOCTU. | '€OMETPUYECKUI U DHEPrETUUECKUI CMBICH claraeMbiX ypasHeHus /1. bepnymim.

7. Kak Ha3bIBaeTCst KOOQGUIMEHT 0O, BXOASAIUI B ypaBHeHue . bepHyum ans motoka peanbHOM
KUAKOCTH, YTO OH YUUTBIBAET U OT YErO 3aBUCUT €ro BEJINYHNHA?

8. UTo Ha3bIBaeTCS OMYCKAEMbIM KaBUTAIMOHHBIM 3a11acoM Ahyon?

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

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

11. O0bsicHuTE, YTO OOYCIOBJICHBI MOTEPU IMOJHOTO HAMoOpa U KAKOB MX JHEPTETUUYECKHH CMBICT?

[TosicauTe, 4TO NOHMMAIOT ITOJI TEPMUHOM "ynienbHas 3Heprus'?

12. O0bsacHUTE TEPMUHBI "MECTHAsE CKOPOCTH" U "CpeHss CKOPOCTH" M YKAXKUTE, KaK OIPEICISIOT

3TH CKOPOCTHU?



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.

Hanummure u noscuure dopmynsl Japcu-Beiicoaxa u Belic6axa. [loscHute, Kak ONBITHBIM ITyTEM
OTIPENIeNAIOT BETMYMHBI KO GuieHToB A u &. Uto xapakrepu3yroT K0dQOUIMEHTH A U & OT KaKuX
(akTOpoB B OOIIEM CIIyyae OHU 3aBUCAT U KaK UX ONPENEISIIOT PU THIPABINYECKUX pacueTax?
OO0OBsicHuTe, 9TO Takoe A3 1 A3d/d, Kak HAWTH BEIMYUHY Ad MPU THIPABINICCKUX pacdeTax.
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
pacUIMpeHNH U PEe3KOM CY)KEHUH TPyOOIpoBOJIa U JjaiiTe MOsSCHEHUs K HUM, yKa3aB, YTO XapaKTePHO
JUISL IBUYKEHUS TIOTOKA MPU POTEKAHUU €T0 uepes3 JII000e MECTHOE COMPOTUBIICHHUE.

UTOo NOHKMMAIOT ITO/1 MaJIbIM OTBEPCTHEM B TOHKOI CTEHKE IPH 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?
OOBbscHUTE, TOYEMY ITPH UCTEUECHUH U3 HACAJIOK PACXO/[ JKUAKOCTH OOJIbILE, YEM ITPH UCTEUCHUH U3
MaJIOro KpyIJIoro OTBEPCTHS B TOHKOM CTEHKE?

Hanummure n nosicuure ¢GopMyJibl sl ONpeieIeHHs] CKOPOCTH U pacxoja MpU UCTEUEHUH KUIKOCTH
U3 OTBEPCTUH M HAcaJ0K B aTMOc(epy IpU MOCTOSHHOM HaIope.

N3006pa3ute 1 MOSACHUTE CXEMbI UCTEUEHHUS )KUIKOCTH U3 MaJIOTO OTBEPCTHUS B TOHKOM 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 !
W3mepenune pacxooB B CKOPOCTEH KUAKOCTH (00BEMHBIN U BECOBOM CIIOCO0).

Pacxonomep Bentypu, npuHIMI 1EHCTBUS.

['mppaBnuyeckue cOnpoOTUBIICHUS. BA3KOCTh )KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUSI.

PexxuMbl ABUKEHUS KUAKOCTH (JITAMUHAPHBIN, TYpOYICHTHBIH ).



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

30. Kak mosy4aroT KaBUTAIIHOHHYIO XapaKTEPUCTUKY IIEHTPOOEKHOTO Hacoca?

OO0pa3zen OuseTa K 3auety no aucuunanne «C'mapaBianka»

MUMHHCTEPCTBO HAYKHM 1 BBICHIEI'O OBPA3OBAHUA PD
T'PO3HEHCKUI T'OCYIAPCTBEHHBII HEGTSHOW TEXHUYECKHUIA YVHUBEPCUTET
WHCTUTYT SHEPI'ETUKU
KADEIPA "TENJ/IOTEXHUKA U I'/IPABJIUKA

Hucuunnmna I'mppaBnuka

Buaer Ne 1

1. | JlaBneHue kxUIKOCTH Ha CTeHKU TpyO. PaspeiBaromue ycunus (tpy0a, pesepByap).

2. | BoiBon ypaBHenus bepnymnu. Ypasuenue bepHyium 1uist 3J1eMEHTapHOU CTPYHKHU peaabHOU
KHUAKOCTHU. |'eOMETpUYECKHIl U DHEPreTHUECKUIN CMBICH caaraeMbix ypasHeHus J1. bepnyim.

3. | Hamummre u nosicaute dopmynsl apcu-Belicoaxa u Belic6axa. [losicHuTe, Kak ONBITHBIM
IIyTeM ONPEIENAIOT BEIMYUHBI KOAPGUIMEHTOB A U &. UTo XapakTepu3yroT K03(hHUITUEHTHI A
u & or kakux (akTOpoB B OOIIEM CiIydae OHHM 3aBUCAT W KaK HMX ONPEACISIOT TpH
THIPaBIMYECKUX pacyeTax?

4, | Yro Takoe Halliop HacoOCa MW KakK €ro ONpCAC/IMTb IO IOKAa3aHUAM HpI/I60pOB? Yto Takoe
MOIIHOCTH HacocCa H I10JIC3Has MOHIHOCTI)?

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

7.4 Tekymumii KOHTPOJIb

JlaGopaTopHnas padora 1.1

I/I3Mepe1me THAPOCTATHYECCKOI0O JaBJICHUA U JIKCIICPUMCHTAJIBHOC NOATBEPIKICHHUC

3axkoHa [lackans

1. Ilesanb padoTsI:
1. 3mMepuTh C MOMONIBIO TMPYXKUHHBIX MaHOMETpoB Mi, M>, M3z (pucynok 1.3) ruapocTaTHdecKoe
nasieHue B Tpéx toukax (1,2,3 ), 3armyOn€HHBIX HA pa3IMYHYIO0 BEIMYUHY MOJ YPOBEHb KUIKOCTH
cooTBeTcTBEHHO Ha h1 , h2 , ha Haxoxsmeiics B aOCOIIOTHOM ITOKOE 01 IEHCTBUEM CHIIbI TSHKECTH;

2. HO[[TBep,Z[I/ITL Ha OCHOBAaHHMH OIIBITHBIX JAaHHBIX 3aKOH HaCKaJ'I}I;

3. Iloctpouths mo maHHBIM OMBITOB Ne 1, 2 B macmrade »mOpy MaHOMETPHUYECKOTO JABJICHHUS IO

riryouHe h (cMm. puc. 2).



w

o gk~ w

~

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K j1a0. padore 1.1)

UTo Takoe ruapOCTaTUYECKOE TaBJICHUE U KaKOBBI €r0 CBOMCTBA?

[Tosicaute, 4yTO Takoe aOCONIOTHOE W HM30BITOYHOE THUAPOCTATHYECKOE IABJICHHE M KaKOBa CBS3b
MEXIy HUMH?

OObsicHUTE, YTO OHUMAIOT T0J] TEPMUHAMU: «BHEIITHEE JIAaBJICHHE» U «BECOBOE JaBICHUE)?
Hanummure u noscHUTE OCHOBHOE ypaBHEHUE TUPOCTATUKH.

Cdopmynupyiite 3axon [Tackas.

HazoBure npubopsl st U3MEpeHHsT M30BITOYHOTO THIPOCTATHYECKOTO JIaBIICHUS W IOSICHUTE
MPUHIINI UX JEHCTBUS.

[TosicuuTe, 4TO Tako€ Mbe30METpUYECKask BbicOTa?

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[KJ'IIO‘IGHI/IH?

10. Dmropa ruipocTaTUYECKOro JABJICHUS, KaK €€ CTPOST U ¢ KaKOH 11eJ1b10?

JlaGoparopHnas padora 1.1a (bp.)

Onpe)]eJIeHHe IT'MAPOCTATHYECCKOI0 JaBJCHHUSA H IVIOTHOCTH KUAKOCTH

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

1. Yro moHMMAIOT 10T CBOOOHOM MOBEPXHOCTHIO YKHUIKOCTH?

Kakumu cBoiicTBaMu 00MalaeT eduHuyHoe 2udpocmamuyeckoe oasieHue?
EnuHIYHOE THAPOCTATHYECKOE JTaBIICHUE 3TO-

Ot 4ero 3aBucHuT EqHIYHOE THAPOCTATHYECKOE AaBJIeHUE?

a rwn

Eciu Ha cBOOO/IHYIO TIOBEPXHOCTD KUIKOCTU JIEUCTBYET aTMOCHEPHOE NaBIEHUE P, TO oduiee
WM a0COMIOTHOE JJABJICHHUE B TOUKE KHUAKOCTHU: BhIpa3UTCA (POPMYIIOH . ...

6. Ecou mna CBO60,Z[HYIO NMOBEPXHOCTb KHUJIKOCTU HeﬁCTByeT JaBJICHHUC pM_ 60]'[]5]_]_[6, (%1

armMocepHoe (P,, > P, )» TO aOCONOTHOE NABJIECHUE B TOUKE JKHUIAKOCTH HAlIEM 10 popmyle:

~

[Tox U30BITOUYHBIM JJaBIEHUEM TOHUMAIOT ...

Hanummre u 00bCHUTE OCHOBHOE YpaBHEHHE I'MJIPOCTATUKU

9. UYro m B KaKMX EIMHHUIAX HM3MEpseT: XUIKOCTHOM MaHOMETp, mbe3omerp. Kakoro naBieHus
IIbe30MeTp HAET MOKa3aHHUE. ..

10. Kak ompeenseTcs BBICOTA KUAKOCTH B Ibe3oMeTpe. [IpuBenute popmyiy.

11. [IpuBeaute dopMyny JUisi U3MEpPEHUsS MbE30METPOM JIaBJIEHUS, PABHOTO OJHOIl aTMocdepe B
COCYZI€ 3aIl0JTHEHHOM BOJI0M?

12. llpuBeaute Gopmyny Ajisi U3MEPEHHS THE30METPOM JABIICHHS, PAaBHOTO OJHON aTMocdepe B
COCY/I€ 3aI0JTHEHHOM PTYThIO?

13. JIns onpeneneHust pa3HOCTH JaBJIEHUH B IBYX NMPOU3BOJIBHO B3ATHIX TOUKAX MPUMEHSIOT. ..

©

14. )KuakocTtHoi muMaHOMETp AACT MOKA3aHUS. ..., BRIPQXKCHHOM B ..... KUIKOCTH.
15. Kak Ha3pIBaeTCsi MOBEPXHOCTh, HAa MPOTSHKEHUH KOTOPOM THIPOCTATHUECKOE aBJICHHE HE
MEHSIETCSI.

16. I'opuzoHTaIbHAS TIOCKOCTH B JKUIKOCTH, HAXOAAILICHCS B MTOKOE MO ACUCTBUEM CHIIBI TSDKECTH
Ha3bIBAETCsl (HapUCyiTe, naiiTe onpeneneHus)?

JlabopaTtopHnasi pa6ora 1.2 Bp.



OnpenenieHue NJIOTHOCTEH HeCMeNIUBAIONIUXCS KUAKOCTEH B COO0IIAIONIUXCS
cocyaax

OcHOBHbIE KOHTPOJIbHBIE BONPOCHI (K J1a0. pad. 1.2 bp.):

1. Kak Oyzer pacnojaraTbCsi TOBEPXHOCTBIO PABHOTO JJABJICHUS B COOOIIAIOMINXCS cocyaax?

2. Kak nHaszpiBaeTcs MIOCKOCTh, MPOXOASINAs Yepe3 TOUKH C OJIMHAKOBBIM €IMHUYHBIM
TUAPOCTAaTUYECKUM JIaBJICHUEM?

3. Ecnu naBnenue Ha cBOOOHBIE MOBEPXHOCTU B 000X COCYIaX OJUHAKOBO, TO 3TU MIOBEPXHOCTH
OynyT ...

4. Ecnu naBneHue Ha CBOOOJHBIE MOBEPXHOCTH B OOOMX COCYy/aX HEOIMHAKOBO, TO TO YPOBEHBb
CBOOOHON MOBEPXHOCTHU B COCYJIE C ...

5. Tlo mpexpaiiieHu IBUKEHUS KUIKOCTH U3 OJHOTO COCY/A B IPYTOM HACTYIHUT. ....veeneenn. ... T.€.
CHJIa JTaBJICHUS HAa CBOOOIHYIO TOBEPXHOCTH )KUIKOCTH B cocyae A Oyner ...

6. AOCOIIOTHOE JaBlieHHE Pq OyJET PaBHO............... , @ JIABJICHHE P, OyJET ONPENENnsThCs
7. Yro ompezensieT pa3HOCTh YPOBHEM CBOOOHBIX TTOBEPXHOCTEH ?

8. Kak u o kakum dopMynam orpeaenuM adCoIOTHOE IaBIEHUE B COOOIAIOIINXCS COCYAaX
9. Eciu nioTHOCTH Py B COOOIIAIOMIMUXCS COCYIaX U3BECTHA, KAK OMNPEACTIUTH IIIOTHOCT o .

10. Ecniu naBneHue Ha CBOOOIHYIO IMMOBEPXHOCTH KHUJIKOCTH COCYIOB A M b HEoquHaKoOBO , TO Kak
OTPENIETTUTH a0COIOTHOE AaBjieHHUE B T.1 1 T.2.

JlabGopaTopuasi padora 1.3 bp.

I'mapaBanyecknii mpecc. OnpeneseHne C;KUMAKIIEH CUIbl B THAPABJINYECKOM
npecce 1o NOKa3aHUK MaHOMeTPa

OcHoOBHbBIE KOHTPOJIbHBIE BONPOCHI (k Jiad. pad. 1.3 bp.):
1. HasnaueHue U MpUMEHEHUE TUAPABINYECKOTO Mpecca.
2. Yto npeAcTaBiIAIOT U3 ce0s TMIPOCTATUYECKUE MAIIMHbI?
3. Ha gem ocHOBaH NMPUHIMII ACHCTBUS THAPOCTATHYECKUX MAIIUH?
4. Hapucyiite u 00bsAcHUTE CXeMY pabOThI THAPOAKKYMYISATOPA.
5. BriBeaute ko3¢ dunreHTa nojae3Horo AeicTBus npecca 7
6
7

st uero npeanazHadeH [ uapaBauueckuii akKyMmyiasaTop?
Kak paccuuTsiBaeTcsi HEprusi, HAKOIJIEHHAsA aKKYMYJISITOPOM MPH MOJTHOM MOIbEME

IyHxepa?
8. Kak ompenenuts rupoCcTaTHUYECKOE JaBICHHUE, CO3/1aBaeMO€ THAPOAKKYMYISITOPOM
9. T'mapocratuyeckoe HaBJICHHE, CO3[aBAEMOE AKKyMYyJISATOpPOM, OyIeT TeM....., YeM MEHbIIe

IJI0IIa]Ib CEYEHHUS TTYHXKepa.
10. KakuM ypaBHEHHEM OIpeIessieTcs oiHas paboTa, coBepIiraeMas THAPOAKKYMYISITOPOM?

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

OcHOBHbIE€ KOHTPOJIbHbIE BONPOCHI (K s1a6. pa6ome 1.2)
[ToscHuTe reOMeTpUYECKU CMBICT claraeMbix ypaBHeHus /. bepHyiu.
2. TlosicHuTE SHEPreTUYEeCKHi CMBICI ciaraeMblx ypaBHeHus Jl. bepuymn.
3. Kak na3zmBaeTcs xoaddummeHT o, BXoAsmmii B ypaBHeHue [[. bepHynam ans moToka peaqbHON

KHUAKOCTHU, YTO OH YUHUTHIBACT U OT YCTO 3aBUCUT CTO BeJn4uHa?



OO0BscHUTE, UTO 00YCIOBICHBI TOTEPH MOJHOTO HATIOPA U KAKOB MX SHEPTreTUYECKU CMBICI?
[ToscauTe, 4TO MOHUMAIOT MO/ TEPMHUHOM "yeTbHas dHEpTUs'?

OOBsicHUTE TEPMHHBI "MeCTHast CKOPOCTh" U "CpeaHss CKOPOCTh" M YKaKUTE, KaK ONpPENesioT 3TH

cKopocTu?
7. TlosicHute, 4TO TakOe CKOpOCTHAs TpyOKa u Tpyoka [1uto?
8. IloscHure, uYTO TaKoe IUHUS TIOJHOIO HAamopa U NbEe30METpUYECKas  JIMHUS, 4YTO OyayT

IPECTaBIATh COOO0M ATH JIMHUU TIPH PABHOMEPHOM  JIBIDKECHHH PEabHOM KUAKOCTH?

9. Yro MOHMMAIOT MO TEPMUHOM <OKHBOE CEUYCHHE MOTOKA KUAKOCTH»?

10. OxapakTepu3yiTe ABIKEHHE J>XUAKOCTH Ha NyTH Mexnay cedenusmu [-1 + II-1I, mcxoms w3
KJIaccu(pUKalUK IBUKEHUHN KUAKOCTH.

5. Pe3ynbTarsl U3BMEpEHUN U BBIYUCIICHUI

JlaGoparopHnas padora 1.3
JKCNePpUMEHTATBLHAS WLTIOCTPALMS JAMUHAPHOTO M TYPOYJEHTHOTO PeKUMOB
JABUKEHUS )KUJKOCTH, Olpe/iesieHre 3aKOHOB CONPOTURBJIEHNS] U KPUTUYECKOT0

yucja PeidHosnbaca
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. TloscHurte, uTO Takoe KpuTHUECKOe uncio Pelinonbaca?

4. Tlosicuute, kakuM 0Opa3oM MpPH TUAPABIMYECKHX pacdy€Tax OIMPENessSiOT PEeXUM BUKCHHS
JKUIKOCTH U, C KaKOU IIeNIbI0?

5. TlosicHuTe, 4TO Takoe KpUTHYECKAas CKOPOCTh, OT KakuX (HaKTOpPOB OHA 3aBUCUT M 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(pMUIECKIX KOOPAWHATAX ) U TAUTE MOSCHEHUS K HEMY.

8. Hosicuute, Kak onpenensiores Re u Rekp mis tpy6 Hekpyrioro ceyenus?
9. Toscuure, noemy rpadux hf = () CTpPOST B JIarOpU(MHUECKUX KOOPAUHATAX?
10. ITlosicHute, TO TaKOE TUAPABIUECKUI painyc 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. Hanummure u nosicaute popmyinsl lapcu-Beiic6axa u Belic6axa.

2. TlosicHUTE, KaK OMBITHBIM IyTEM ONPENEIIAIOT BETHIUHBI K03(QPUIIHEHTOB A U &,



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

WX ONPEACIISIIOT TP TUAPABIMUECKUX pacyeTax?
4. O6wscHuTe, 4TO Takoe A, 1 A,/d, Kak HaliTh BenUuMHY A, IPY THAPABIMYECKUX pacyeTax.

HazoBute o6sacté ruApaBIMdecKOro COMNPOTUBICHUS TPYOONPOBOJOB U OOBSICHHUTE, Kak

OIIPECACIISAIOT 001acTh COIIPOTUBJICHU ITPU THAPABIINYCCKUX pacucTax.

6. WM300pa3ute cxeMbl ABIKEHHUS KUIKOCTH IIPU PE3KOM MoBOpoTe TpyOs! Ha 90°, a Taxke IpH 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
N3yyeHue ucreyeHus :KUAKOCTH Yepe3 MaJjible OTBEPCTHSI B TOHKOM CTEeHKe 1

HACA/JKH NPH NOCTOSIHHOM Hamope B atmocdepy.

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

YTO NOHMMAIOT TOJT MAJIBIM OTBEPCTUEM B TOHKOM CTEHKE MPU MCTEUYCHUU KUJIKOCTU U3 OTBEPCTHIA?
Cixaroe ceueHue, IPUYUHBI CKAaTUS CTPYU, YEM OLICHUBAIOT BEJIMUMHY CHKATUSI CTPYH?

Uto Ha3bIBAIOT HACAKOM, TUIIBI HACA/IOK, UX Ha3HaUCHUE?

Koaddutument ckopoctu. UTo OH YUUTHIBAET, KaK Onpeaensercs?

Koaddunment pacxoga. UTo oH yUUTHIBAET, KaK OMpeensercs?

. Koaddumument conporuBnenus (orBepctusi, Hacaaka). Kak oH ornpeaensercs mo OnbITHHIM JaHHBIM?

N oA wN e

O6’I)SICHI/ITC, mo4yeMy Mnpr UCTCUCHUHU U3 HACAAOK pacxol KUAKOCTU 60J'II)HIG, 4YEM IIPU UCTCUCHUU U3

MaJIoro Kpyrjioro oTBepCTUsi B TOHKOW CTEHKE?

8. Hanwumure u noscHuTe GOpMyJbl AJs ONpeNeIeHHs] CKOPOCTH U pacxojia MPH UCTEUYEHUHU JKUJKOCTH
U3 OTBEPCTUH M HAcaJ 0K B aTMOC(epy IpU MOCTOSHHOM HaIope.

9. I/1306pa31/1Te N IMOACHUTE CXCMbI UCTCUCHU A KUJKOCTU U3 MAJIOT'O0 OTBCPCTUSA B TOHKOM CTEHKE U qucpes

BHEIITHUN NUJIUHIPUYECKUI HACaJ0K B aTMOC]epy.

10. Kakoe YpaBHCHHE JIC)KUT B OCHOBC (I)OpMYJ'I IJI1 BBIYUCIICHUA CKOPOCTU UCTCUCHUSA 9 u pacxoaa
KHUAKOCTHU Q IpHu UCTCUCHUHU U3 OTBCpCTI/Iﬁ n HacaZ[KOB? Hanummure u mosicHuTe 3TO YpaBHCHHUC.

JlabopaTopHnasi padora 1.6
IKCNEePUMEHTATBLHOE H3yYeHUe MPSIMOr0 T'HAPaBJIHYEeCKOro yaapa B HAIOPHOM

TPpyOOIpoBOIE

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

=

ChopmynupyiiTe HOHATHS THAPABINYECKOTO yAapa.

2. Ilpstmoit m HENPAMON T'HAPABIMYECKUN yaap.

2. Uro Takoe (a3a ymapa?

3. OO6bsAcHUTE NpoLEecC M3MEHEHHS JABICHHS B TPYOOIIPOBOJIE, TIUTAEMOM U3 PE3EPBYapa, MPH IIPIMOM
TUIPaBIMYECKOM YyIape.

4, Hanwmure u nosicaute popmyny H. E. XKypasckoro mist onpeieseHus MOBBIIEHHS TaBIEHUS TP

ynape.



5. Hanummute u noscaute GopMysTy A ONpeeseHus] CKOPOCTH PaclipOCTPaHEHUs yJapHOW 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. HanwmmmTte # MOSCHUTE 3aBUCHMOCTb, CBSI3BIBAIOIIYIO CKOPOCTh  (DHIBTPALlH  C
JeHCTBUTENIbHON CpeHEN CKOPOCThIO ABMKEHMS XKHUJIKOCTH B TIOPAX IPYHTA.

3. Uzobpaszure rpaduk v =T (J ) u 0ObsICHHTE, KaK C €ro MOMOIIBI0 MOXXHO OIPEICIHTh
CPEAHION0 BEIMUUHY K03 duurenTa GpuibTpauuu rpyHra?

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

5. ChopmynupyiiTe MOHSATHE TPAJAUEHTA HAIIOPA U TIOSCHUTE, KAK ONPEENISIETCS €ro BeInYnHAa?

6. U3o06pasure snropy HanopoB H = f (z) u maiite kommenrapwuii k Heil. 7. OObsiCHUTE, TOYEMY
BeJIMYMHA KO3QPUIMeHTa (PUIbTPalluy IPyHTa 3aBUCUT OT TEMIEPATYPhl PUIBTPYIOLIEH KUIKOCTH?

8. Kak HaiiT BennunHy koddduipenta punprpamun K rpyara npu 10 °C, eciau u3BecTHa ero
BeJIMYMHA IpU Temriepartype t, ornmnyaroeiics ot 10°C ?

9. Ot xakux (akTOpoB 3aBUCUT QUIBTPALIUOHHAS CIOCOOHOCTh TpyHTA?

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

OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K s1a6. pa6ome 1.8)

1. Kak PaCCUUTBIBACTCA Ilonnas YACIbHAd SHEPIrusad KUIAKOCTH B pacCMaTpuBacMOM CCUYCHHUU
(Hanop) AJI1 YCTAHOBHUBIICTOCA TTOTOKA,

2. Ecmmu yYACbHAasd NTOTCHIHAJIbHAA JSHCPIrudaA, HU3PACXOAJOBaHHAA KUIAKOCTBKO Ha IMPCOAOJICHUC

COTIPOTHBIICHHH MEX/Iy NMEpPBbIM M BTOPHIM CedeHMsAMH, paBHa N, To ypaBHenme Beprymmm,

P
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 3aBUCAT 3aBUCHT;

4. Kak cBs3aHbl MeXAy COO0H yaeabHasi KHHETUYECKask U MOTEHLIMAIbHAS SHEPTUH [T0TOKA;

5. Kak n300pa3uth rpaduyeckn n3MeHEHHE yAeIbHOW SHEPT U KUKOCTH;



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, uyeMy OyIeT paBHa BeIWYMHA Z BO BCEX CEUYCHUSIX
(Hapucyiite, mpuBennuTe GOPMYIIBI);

Omnpenenenue cpeHel CKOPOCTH KUIAKOCTH TPOU3BOTUTCS 110 (hOpMYyIIe:

VYaenvHasi SHEprus, M3PacXoJl0OBaHHAas Ha MPEOJIOJIEHUE COMPOTHBJICHHUS B JIIOOOM MECTHOM
COTPOTHUBIICHUH, 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:
[Tpu onpenenenuu hM [0 YPaBHEHHUIO KHHETHYECKAst SHEPTUSI PACCUUTHIBAETCS IO CKOPOCTH,

KOTOpOfI 06J'Ia,[[aeT IIOTOK:

JlaGoparopHnas padora 1.9
OnpeneneHue 3aBUCUMOCTH MKy THAPABIHMYECKUM YKJIOHOM U CpeaHeil
CKOPOCTHIO NPU TYPOYJT€HTHOM JABHKEHUU BOJbI

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K J1ad. padore 1.9)

1.

© o N o U

10.

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

Kak 3aBucsaT morepu Hamopa MO JJIMHE TOTOKAa OT XapaKTEPUCTUKH LIEPOXOBATOCTU CTEHOK
TpyOBI?

YT0 Ha3BIBAIOT JIAMMHAPHBIM ITOJICIOEM WIIH IIEHKOW?

HpI/I Typ6yJ'IeHTHOM ABUXXCHUU B 3aBUCUMOCTU OT TOI'0, KaK COOTHOCATCA pasMCphbl BBICTYIIOB

IEPOXOBATOCTH A u TonumHa JTaMUHApHON MIeHKH O, BCe TPYObI MOAPA3NEISAIOTCS Ha TPU
BHJ1a (IPUBEANTE MX, U OXaPAKTEPU3YHUTE KaXKIBIA U3 HUX ).

Kakue TpyObl Ha3bIBAIOTCS THAPABIMYECKU [IEPOXOBATHIMU?

Kakyto TpyOy HazbiBatoT [ mapaBnuuecku riagkoit Tpyooii?

JaiiTe onpenieneHre M MPUBEAUTE MapaMETPhl MPOMEKYTOYHOTO BHJIA MIEPOXOBATOCTH TPYOHI.
TomnuHa TaMUHAPHOTO CIIOS OTIpeesieTcs o popmyiie:

[Ipy nBUKEHUM NOTOKA BIOJIb CTEHKH C OJMHAKOBOM BBICOTOM BBICTYIOB TOJIIIMHA JJAMUHAPHOMN
IJICHKW MEHSETCH. . ..

[Torepu Hamopa 1o AJTUHE ONPENLSISIOTCS 1o (hopmyIie



11. TTpu TaMHHAPHOM JIBMKEHHH B TPy6ax kod(duuuent Jlapcu A 3aBHCHT OT...... JUISL KPYTJIBIX
TpyO OH paBeH:

12. Hanummte u 00bsicHuTe ypaBHeHue [lyaseits:

13. Ilpu TypOyneHTHOM pexume KodhduueHt Jlapcu MoKeT 3aBUCETh OT

14. JlaiiTe onpeneneHrne OTHOCUTENLHON IEPOXOBATOCTH.

15. JlaiiTe onpeneneHne OTHOCUTEILHOM TJIaKOCTH.

16. B ob6nactu ruapaBiudecku rinaakux Tpyod kosddurnment lapcu paccumthiBaeTcs 1o QGopmyiie
biasuyca:

17. ®opmyne brnasuyca naet 40CTOBEpHBIE pe3yabTaThl MPU

18. Koapdunment Jlapcu B 001acTH THAPABINYESCKH IIEPOXOBATHIX TPYO (00JaCTh KBaJIpaTUYHOTO
COTPOTUBIICHUS WM KBaipaTH4Hasi 00J7acTh) 3aBUCUT TOJBKO OT ...

19. IoTepu 1o ANTMHE B KBaPAaTUIHOM 007IaCTH CONPOTUBIICHHS PACCYUTHIBAIOTCS IO (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 ypaBHeHue bepnymm k ceuenusm 1 u 2, auadparmsi;
[Tpumenure ypaBHeHue bepHymnu k ceuenusM 1 u 2, Bonomepa Bentypuy;

KoaduimenT KuHEeTUUECKO SHEPTUN @ YUUTHIBAET... U MIPEJICTABISET COOOH. . .;

a c w N

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
IlapamMeTpuyeckne UCTILITAHNUS IEHTPOOEKHOTO HACOCA

OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K /1a6. pa6ome 2.1)

1. Ha3oBuTe TeXHHUYECKHE MTOKA3aTeIN 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. YTo Takoe MOIIHOCTh HacOoca U MOJIe3Hasi MOIIHOCTh?

5. Yto takoe KII/I nacoca? Kakue norepu yuursiaet KII/[ Hacoca u ero cBs3b ¢ qpyrumu KIIJ[?
6. Uto Ha3pIBaeTCs XapaKTePUCTUKON Hacoca?

7. Uro Ha3piBaeTcs mojeM Hacoca Q-H u cBs3b ero ¢ KIT/] macoca?

8. ITlokazaHusi Kakux MpUOOPOB HEOOXOAMMO 3HATH JUIsl ONpEACNICHHs MOIIHOCTH Hacoca M



[IOJIC3HOM MOIIIHOCTH?

9. KaK HU3MCHAKTCA I10oaada, Hanop U MOIIIHOCTH HacCoOcCa HpI/I HN3MCHCHHH 4YaCTOThI BpaH_IeHI/ISI pa60qer0
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 Ha3bIBACTCS KABUTAI[MOHHBIM 3ariacoM AN M KakK ero OnpeeauTh MPH UCTIBITAHUSIX ?
3. UTto Ha3bIBACTCS KPUTHUCCKUM KaBUTALIMOHHBIM 3artacoM Ahy,?
4. Yo HA3bIBACTCS JOMYCKACMbIM KaBUTAIMOHHBIM 3a11acoM ANyon?
5. ®opmyna PynHesa ais onpeneneHuss KpUTHUECKOTO KaBUTALMOHHOTO 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 nmosy4aroT KaBUTAIIMOHHYIO XapaKTepUCTUKY LIEHTPOOEKHOTo Hacoca?



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

OLICHUBAHUSL.
Tabmauna 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepun oneHuBanusi pe3y/ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH Menee 41 6a/LI0B 41-60 6a10B 61-80 6anoB 81-100 6annoB OLIEHO'1HOT'0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHHO) (xopoo) (OTJIMYHO) cpeacTBa
OIIK-1. Cnocoben IMPUMCHATHE COBPEMECHHBIC 3KOJOT'MYHBIC U Oe3omacHbIe MCTOJBI pallMOHAJIBHOI'O UCIIOJIB30BAHHS CHIPEEBBIX U DOHEPICTUYCCKUX
[pECYPCOB B MAallIMHOCTPOECHUU.
3HaTh:
- BUABl U PEXUMBl JBWXKCHHUS KUAKOCTU;
ypaBHEHUE JUHAMHUYECKOTO paBHOBeECHA Cdopmuposanubie, HO Coopmuposanubie
[PAaBHOMEPHOTO  TOTOKA; norapupmudeckuii| @OparMeHTapHbIC 3HAHHS Hemnonnele 3HaHUA | copepiKaliye OTae/IbHbIE CHCTEMaTHYECKHue
3aKOH pacHpelesieHusi CKOPOCTEH B KpyrJoi 1poGesIbl 3HAHMS AHAHMS
TpyOe; 3aKOHBl IBIDKEHHS ¥  paBHOBECHS Koumponupyrowue
PRULKOCTCH, Mamepuanst no
YmeTs: oucyuniune.
- MI0JI30BATHCSI MPOTPAMMHBIMU KOMILIEKCAMH,
3a0anus s
[P OCYIIECTBJICHUHN MPOIECCOB XpPaHEHUS U
MEPEKavYKH KUIKOCTEN U ra30B, a TAKKe YMeHuA NOHEIE, CchopmupoBaHHbIE nposedenus
Cpe,I[CTBaMI/I praBHeHI/I;{ u KOHTpOHﬂ qaCTI/I‘IHLIe yMeHI/Iﬂ HeHOHHI)Ie yMeHI/Iﬂ ﬂOHyCKaIOTCﬂ He60J‘IBH.II/I€ npaKmul{eCKu_x u
- HpI/IMeHHTL O6H.H/IC 3aKOHBI 1 ypaBHeHI/ISI OI]_[I/I6KI/I yMeHHﬂ ﬂa60pam0prlx
CTATUKW U JUHAMUKU KUJIKOCTEH, 3aKOHbI sanamuii
TIBUKEHUSI U PABHOBECHS KUIKOCTEH; .
KOHMPOJIbHOU
pabomul, mecmogule
Baanern:
- MPAKTUIECKUMHU METOJaMH OTIPEICIICHHUS 3a0aHUA.
p p . B cucremarnyeckom VYcnemHoe u
OCHOBHBIX (DM3HKO-XUMHUUECKHUX CBOMCTB, YacTuuHoe BllaJieHHue Hecucremaruueckoe
o MIPUMEHEHUH HAaBBIKOB CUCTEMAaTHYECKOE
PKAJIKOCTCH U Ta30B, METOJANKAMH pacieTa HaBBIKAMU IIPUMEHEHNE HABBIKOB
00beMa U MacChl MPU UX XPaHEHUH U MEPEKAUYKH JIOITYCKAKOTCSI IPOOEIIBI HpUMEHEHHUE HABBIKOB
M0 TPyOONPOBOIAM PA3IMIHOTO HAa3HAYESHHS




8. OcoGeHHOCTH peasM3auvy JUCHMILIMHBI VIS MHBAJUI0B U JIMI C

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMH 310POBbA

Jns  ocymIecTBICHHS TPOLEAYp TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U IMPOMEXKYTOUYHOU
aTTecTalii OO0YJaroIIMXCsl CO3JIaHbl (POHJIBI OIICHOYHBIX CPENICTB, aJaNTHPOBAHHBIC JJISi HHBAIUIOB U
JUI] C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/JI0POBbSI M TIO3BOJISIIONIME OICHUTH JIOCTIIKEHUE HMH
3aIlUIAHUPOBAHHBIX B OCHOBHOM 0O0pa30BaTeIbHON MpOrpaMMe pe3yIbTaTOB OOYYEHHUS M YPOBEHD
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBJICHHBIX B oOpa3oBaTenbHOW mporpamme. Dopma
MPOBEACHUS TEKYIIeH aTTecTallid JJIg  CTYJACHTOB-UHBAJIMJOB YCTAHABJIMBACTCS C  y4ETOM
WHIVUBUAYAIBHBIX TMCUXO(DHU3UYIECKHX OCOOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, NMHCHBMEHHO Ha
KoMIIbloTepe, B Qopme TectupoBaHus u T.1.). [Ipu TectupoBaHuu s crabOBUISAIIMX CTYACHTOB
UCIOJNIB3YIOTCS (POHJBI OLICHOYHBIX CPEICTB C yKpyHmHEHHBIM IpudToM. Ha sk3ameH npurnamiaercs
CONPOBOXIAMOIINNA, KOTOPBIA  OO0CCIICYMBAET TEXHUYECKOE COMPOBOXKJICHWE cCTyacHTy. [lpum
HEOOXOIMMOCTH CTYICHTY-UHBATUAY MPEIOCTABIISICTCS TOTIOTHUTEILHOE BPEMS JIJIsl TOJATOTOBKH OTBETA
Ha »JK3aMmeHe (wiu 3adete). OOydvarommecs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS U
oOyuaroluecss HMHBAIUIB 00ECIEYMBAIOTCA TMEYaTHBIMH M 3JEKTPOHHBIMH  00pa3oBaTEIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
QIAITHPOBAHHBIX K OTPAaHUYCHUSM WX 3JI0POBbSI U BOCTIPUATHS HH(POPMAITUH:

1) JUTSL UHBAJIUIOB U JIUIL C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS 110 3PEHUIO:

- JJISl  cJenbIX: 3aJaHus JUIS BBIOJIHEHHS HA CEMUHApax U TPAKTHUECKUX 3aHATHUAX
opopMIIsIIOTCS  penbepHO-TOUeUHbIM TpudToM bpaitnss win B BUIE 3JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEPA CO CIEIHAIM3UPOBAHHBIM TMPOTPAMMHBIM O00O€CTI€UeHUEM ISt
CJIETIBIX, TUOO 3aYUTHIBAIOTCS ACCHUCTEHTOM; MUChbMEHHBIE 3a/1aHHUs BBIIIOIHAIOTCS Ha Oymare penbedHo-
ToueyHbIM mpudToM bpailng wunm Ha KOMIBIOTEpPE CO CIENUATHU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHrneM ISl CJETBIX JIMOO HATUKTOBBIBAIOTCS ACCHUCTEHTY; OOYYArOIIMMCS 7Sl BBITOJHEHUS
3aJlaHus TIPU HEOOXOJUMOCTH TIPEJOCTABISACTCS KOMIUIEKT MUCHMEHHBIX MPUHAIICKHOCTSH M Oymara
JUIS  TIHCbMa  peibeHO-TOYeHYHBIM mpudToM bpaiisg, KOMIBIOTEp CO CHCIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM JITIS CIICTIBIX;

- 1S caadoBuasimmMx: o0ecreunBaeTCsd WHANBUAYAIbHOE PAaBHOMEPHOE OCBEICHHWE HE MEHEe
300 mrokc; oOydJaromMMCsl JUIsl BBITIOJIHEHWsI 3aJaHUs TMPU  HEOOXOIUMOCTH TPEIOCTaBIISETCS
YBEIUYUBAIOINIEEC YCTPOMCTBO; BO3MOXKHO TaKXKE WCIOIb30BaHHE COOCTBEHHBIX YBEITUYMBAIOIINX
YCTPOWCTB; 3a/1aHUs JUIS BHITIOTTHEHUS 3aAaHUI O(OPMIISIFOTCS] YBEITMUYEHHBIM MIPUPTOM;

2) JUTSL UTHBAJIUIOB U JIUIL C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI MO CJIYXY:

- ISl TJIYXMX M cJadocablammx: o0ecreurnBaeTcsl HaTMIue 3BYKOYCHIIMBAIONIEH anmaparypbl
KOJJIEKTUBHOTI'O MOJIE30BaHUS, npu HEOOXOIMMOCTH o0ydJaromuMmces MPEAOCTABIIACTCS
3BYKOYCHJIMBAIOIIAsl ~ ammaparypa WHANBUAYAJIBHOTO IOJNB30BAHUS; MPEIOCTABISIOTCS — YCIYTH

CYpPAOIIEPEBOIYNKA,



- 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  OOECIICUCHHUEM WU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBHITIOJHEHHE 3aJaHUN (TECTOB, KOHTPOJILHBIX paboT), MPOBOAMMEIE B

MUCBbMEHHOM (hopMe, TPOBOAATCA B YCTHOHM opMe myTeM orpoca, 6ecebl ¢ 00ydaronumcs.

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE o0ecreuyeHre JUCHUILINHbI

Jlureparypa

1. T'nyxoB B.C. OcHoBbl ruapaBnuku u TermnoTexHuku: Pasgen 1. OcnoBwl ['mapaBimuku
[DnexkTpoHHBI pecypc]: ydueOHoe mocobme/ I'myxos B.C., Huxoit A.A., Juxkas U.B.—
DOJNEeKTPOH.  TEKCTOBble  JaHHble.—  ApMaBHp:  ApPMaBUPCKHH  TOCYAapCTBEHHBIN
negarornyeckui YHHUBEPCUTET, 2019.— 293 c— Pexum JI0CTyTa:
http://lwww.iprbookshop.ru/82447.html.— 3BC «IPRbooks»

2. CasunoBckux A.I'. ['mapasiuka [DIeKTpOHHEIH pecypc]: yaeoHoe mocoone/ CaBUHOBCKUX
A.T'., Kopobeitnukosa 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.—
DneKTpoH. TekcToBble naHHble.— CapaToB: Hayunas kuura, 2019.— 191 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/81004.html.— SBbC «IPRbooks»

4. T'yces B.I1. OcHOBBI TuApaBIHMKY [ DIEKTPOHHBIN pecypc]: yueoHoe mocooue s CI10/
I'yces B.I1., I'yceBa XK.A.— DnextpoH. TekcToBbie 1anabie.— Capartos: [Ipodobpazosanmue,
2017.— 221 ¢.— Pexxum moctymna: http:// www.iprbookshop.ru/66394.html.— DBC
«IPRbooks»

5. T'yces B.II. OcHOBBI THIpaBINKHU [ DIEKTPOHHBIN pecypc]: yuebHnoe mocobue ans CITO/
I'yces B.IL., I'yceBa JK.A.— DnexTpoH. TekcToBbIe nanHbie.— CapatoB: [IpodoOpazoBanue,
2017.— 221 c.— Pexwum npocryna: http://www.iprbookshop.ru/66394.html.— 3BC
«IPRbooks»

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



7. Kapenun B.C., Typnyes P.A-B., Hcaes X.A. lI3MepeHne ruipoCcTaTUYECKOTO 1aBICHUS U
IKCIIEPUMEHTATBLHOE MATBEpkKAeHNE 3akoHa [lackans.- MeTon. ykas. k nab. pabore 13.
I'THH 2009 .

8. W caes X.A. PenieHre TUIIOBBIX 3a/1a4 110 THpABIKKE (THApOcTaTuKa). Merona pexom. 3.
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). Hwumepunem pecypc - WWW.QStOU.rU anexmpounnaa ouodauomeunan cucmema SbC
«IPRbooks»

HNuTepHeT pecypcesbl:

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.rusindex/kurs_lekcij/0-4
hydrol133.narod.ruslecture/og_lec_04.pdf
shporgaloshka.ucoz.ru>gidravlika-konspekt ...
borisov.3dn.ruy_1d/0/10_2-Gydravlika-Le.pdf
allformgsu.ruyKaranordaitnosyJIeKius mo ruapaBinke
hydrol133.narod.ruslecture/og_lec_04.pdf
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r) IPOrpaMMHoOe H KOMMYHHMKAIlHOHHOE o0ecnevyeHue

1. SJIGKTpOHHHﬁ KOHCHEKT JIEKITUNA U 3HeKTp0HHO-06y‘IaIOH.IPIﬁ KOMILIEKC M0 AUCHUIIIMHE «MexaHuka
KHUAKOCTH U rasany.
2. Tectnr IJIs KOMITBIOTCPHOTO TECTUPOBAHUSA CTYACHTOB

9.2 MeTroauueckne MaTepuasbl ([Ipunoxenue)

10. MaTepuajibHO-TEXHHYECKOE o0ecniedeHne TUCINTINHBI

9.1 Kiracc ¢ mepcoHaIbHBIMUA KOMITBIOTEPAMH TSI POBEICHUST BUPTYAIBHBIX TaOOPATOPHBIX paboT
(BJIP) n mpakTHuecKkux 3aHsATHH.

I'uapasianka u Hedrerasonas rugpomMexanuka (Haanuue odopynoanus u TCO)

1. | TunoBoii KOMIJIEKT Y4eOHOr0 000PY/I0OBAHMS: CTEH/ IMAPABINYECKHIT YHHBEPCATbHbII
"IKcnepuMeHTAIbHAsI MexaHuKa kuakoctu' IMIK-09-14J1P-01
(14 maGoparopHbIX padboT)
1. VYpasuenue bepnymnu. TapupoBka pacxonomepa Bentypu. (Pearvras)
2. Omnpenenenre Ko3QPHUIMEHTA THIPABINIESCKOTO TPeHUS B TpyborpoBojae (Pearvnas)
3. MHccrnenoBanue pesxxuma JIBUKEHUS KUAKOCTHY (Peanvhas)
4. Ormpenenenue ko3 GUIEeHTa THAPABINIECKOT0 TpeHHs B TpybonpoBoae (Peanvhas)
5. MectHbie conpotuBienus. (Peanvhas)
6. TIpoxokJIeHune )KHJIKOCTH Yepe3 CyKarollee yCTPOUCTBO - nuadparmy (Peanvhas)

2 TunoBoii KoMILIEKT y4eOHOro odopynosanus: «M3mepenne 1aBjieHnii, pacxoa0B 1
TeMnepaTyp B cuctemax razocuadxkenusp» UCI' IPT-012-12JIP-IIK
(12 naGopaTopHbIX paboT)
1. JIuHamu4ecKue XapaKTePUCTUKH TEPMOPE3UCTUBHOTO MpeoOpazoBaTelis (PyUyHOH peKUM
usmepenuit) (Peanvras)
2. Tlpubopsr uzmepenus gapineHus. CTpenoyHslil nedopmManoHHbI MaHOMETp. JlaTunk
JTABJICHUS MTbE30PE3UCTUBHOTO TUNA. (Peanvnas)



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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N3zyuenne cnocoba M3MepeHHs pacxo/ia raza o MeTo1y OTCEYeHHOTo oobema (PeanbHast)
4. W3ydeHue criocoba U3MEPEHUs pacxo/a raza: pacxojgomep, poramerp. CyeTdynk rasa.
(Peanvhas)

W3zyuenne ciocoba n3MepeHus pacxojia raza 1o u3mepurelsHon auadparme (Peanvrasi)
6. CHsTHE XapaKTepUCTUKU KoMmmpeccopa (Pearvras)

7. H3ydyeHue penyKIMOHHOTO KiamnaHa (Peanvras)

o

BupryaabHble jaboparopubie padorsi (BJIP):
IIporpammublii 1a0opatopHblii komiuieke "I'mapaBauka' (Teeps 2016 1.):
MNel. 1 VIamepeHue ruipocTaTUYeCKOro JaBIeHUs, IKCIIEPUMEHTAIbHOE MOITBEPKICHIE OCHOBHOIO
ypaBHEHUs ruipocTaTuku U 3akoHa [lackains (2016);
Nel.2 VI3ydeHHe OTHOCHTEIIBHOTO IMOKOS KUJKOCTH IIPH BpalaTeIbHOM ABMKeHUH (2016);
Mel.3 OmnpeneneHue ONbITHBIM IIyTEM cllaraeéMblX ypaBHeHMs [{. bepHyiu npu ycraHOBUBIIEMCS
PaBHOMEPHOM JIBM>KCHHH skujikocTh (2016);
MNel.4 VIzydenue TUAPABINYECKUX COMPOTHBICHUI HAIOpHOTO TpyOorpoBoaa (2016);
MNel.5 DkcniepuMeHTalIbHAS WILTIOCTPALIHS TJAMUHAPHOTO U TYpOYJIEHTHOTO PEXKUMOB ABH)KCHUS
xuakoctu (2016);
MNel.6 VI3yueHue McTeueHUSs )KUJIKOCTH Yepe3 Malible OTBEPCTHUSI B TOHKOM CTEHKE U HACAIKU MIPH
MIOCTOSTHHOM Hanope B atMocdepy (2016);
MNel.7 DkcriepuMEHTalbHOE U3YYeHHE MPSMOT0 THAPABINYECKOro yapa B HAlIOPHOM
Tpybompoose (2016);
MNel.8 Nzydenue ¢pumibTpanuu B IecuaHoM rpyHTe Ha ycraHoBke [lapcu (2016).
MNel.9.BuptyansHas nabopaTopHas padota «OnpeaesieHne ONBITHBIM ITyTEM CJIaraéMbIX YpaBHEHUS
J1. bepHymiu npu yCTaHOBHUBIIEMCS HEPABHOMEPHOM JABUKEHUH KUJAKOCTH B HATIOPHOM
TpybomnpoBoje - 7 ceuenui». «llocrpoenne quarpammsl .bepnymau» (2016).
Nel.10 «DkcnepuMeHTanbHOE ONpeIeIeHHe CKOPOCTEH B CEUeHUH Kpyriaoi Tpyos» (2016).
Bpuaenko. YueOHblil TEepMHHAI» ¢ KOMILJIEKCOM BUPTYAJbHBIX JIA0OPATOPHBIX PadoT:
MexaHuka KuJAKOCTH U ra3a. (2016)
JlabopaTtopuas Nel «Ompezenenne ruipocTaTuuecKkoro qapieHus xuakoctuy» (C-Tletepo.).
JIaGoparophnas Ne2 «OmnpezeneHue INOTHOCTH HECMEIIMBAIOIIUXCS € BOAOH uakocteit» (C-
[Terepo.).
JIa6oparophnas Ne3 «I'mapasnuueckuii npecc(C-Ilerep0.).
JlabopatopHas Ne4 «Cuina gaBiaeHus KUAKOCTH Ha TUIOCKYIO moBepxHOCTHY (C-Iletepo.).
JIaGopatopHast Ne5 «OTHOCUTENTBHOE paBHOBECHE KUAKOCTH BO Bpararomemcs cocyae» (C-
[Terepo.).
JIaGopatopHnas Ne6 «IlocTpoeHne HaOPHOH U MbE30METPUUYECKOM JIMHUI U1 TpyOOonpoBoaa
conpotusnenus» (C-Ilerepo.).
JIaGoparophnas Ne7 «OmnpeneneHue pexxuma avxeHus xkuakoctw» (C-IlerepO.).
JlaGoparopHast Ne® «Omnpenenenue 3aBUCUMOCTH MEKy THIPaBIMUYECKUM YKIOHOM U CpeHen
CKOPOCTBIO NP TypOyIeHTHOM ABMkeHHH Bojbl (C-IletepO.).
JlabopatopHas Ne9 «MccnenoBanue pexxiuMoB uctedeHus sxuakoctn» (C-Iletepo.).
JIaGoparopnast Nel0 «Omnpenenenne tuHaMHUYeCKUX KO3 PUIIMEHTOB A ONpeAesieHus pacxoaa
xuakoctny» (C-Ilerepo.).
3.1 BupryaabHas jgadoparopus ""'uapasinuyeckoe MoeTMPOBAHUE KOJIbIEBbIX
BoJonpoBoaAHbIX ceteil" (TBeps 2016 T.)
«["'uppomaimHel U TUIPONPUBOIEIY; «MccaenoBanne OTKPHITOro MOTOKa»; «[ uapasinueckoe
MOJIETTUPOBAHUE KOJBIIEBBIX, TYIMTUKOBBIX, WJIM KOMOMHHPOBAHHBIX TPYOOIIPOBOIHBIX CETEH.
[IporpaMMmHbIil TabopatopHblit KomIuieke "I 'napasnuka”

1. Konbresas ceTsb 2 KoubIa; (6 OJI0XKCHUI)

2. 8. KomOuHUpOBaHHAS CETh;

3. 9. TynukoBas cetb, moyuoxxkenue 1; (3 monoxeHwus).

Bupryanbnas nadoparopHas padora (BJIP) «McciaenoBanne oTKpbITOro notoka» (Jlorox 15 m)
(TBepnb 2016 1.) B coctaB BXOAUT CEMb MOJYJIEH:

ITo3Bomser HCCIICA0BATh OTKPBITHIC TOTOKHU B CIACAYIOIUX THAPOTCXHUYICCKUX COOPYKCHUAX!

1). be3 koHCTpYKIMI IO IMHUM TTOTOKA;




2). BogocnuB ¢ HIMPOKKUM TOPOTOM;
3). BogocnuB nmpakTudeckoro npoduis;
4). [IpsAMOYTONBHBIN BOJIOCIIHB;
5). TpaneuennaabHbIN BOJTOCITHB;
6). Bonocnus TomcoHna;
7). HopoxkHas TpyoOa;
8) [loamocToBoOE pycio.
B kascoom uz mooyneii no 8 eapuanmos 3adanuii, écezo 64 eapuanma nadopamopHvix
paoom
Nel «Omnpenenenune ko3 uiueHTa MepoxoBaTOCTU OTKPHITOrO MPU3MATHUYECKOTO PYCIIay.
No2: «OneHka 3HEPreTUYECKOTO COCTOSIHUS TOTOKA U TOCTPOCHUE KPUBBIX CBOOOTHOM
MTOBEPXHOCTU».
Ne3: «Onpenenenue ko3 huimeHTa pacxoga MPsIMOYTOJIBHOTO BOJOCIHBA C TOHKOW CTEHKOM
Ne 4: «MccnenoBanue ABUKEHUSI TIOTOKA BOJIBI Yepe3 BOAOCIHB C IIUPOKUM ITOPOTOM.
Ne 5: «Onpenenenue K03PPUIMESHTOB pacxo/ia BOJIOCINBA MPAKTHIESCKOTO TPODUIISN
Ne 6: «3yueHue ucTeueHus BOJIbI U3 TIOHHOTO HAIOPHOTO OTBEPCTUS (M3-TIOJ IIIUTA).
Ne 7: «McecnenoBanue COBEPIIEHHOTO THAPABINYECKOTO TPBIKKa»
Bupryaabnas gaboparopust «I'mapomamunb (TBepnb)
2.1 «KaBuTalMOHHbBIC UCTIBITAHUS IIEHTPOOEKHOTO Hacocay (2016);
2.2 [TapameTpuvecKre UCIIBITAaHUS IIEHTPOOEKHOTO Hacocay (2016).
2.3 HcnbiTanue Heperynupyemoro oobemHoro Hacoca (2003);
2.4 VcnipiTaHKe THAPONPUBO/IA ¢ 00beMHBIM perynupoBanuem (2003);
2.5 VictibITanuy TUAPOTIPUBO/IA MTOCTYNATEIIEHOTO JICUCTBUS C APOCCEIBHBIM PETYINPOBAHHEM
(mapamienbpHOe BKIrOYeHHUE apoccens) (2003);
2.6 VcnpiTaHUM THAPOIPHUBO/IA TIOCTYNATEIBLHOTO ACHCTBHUS C APOCCEIBbHBIM PEryIHpOBaHuEM (
nocJeioBaTeabHoe BKItoueHue pocceiist) (2003);
2.7 Ucnpltanus rugpoauHamudeckoit nepegauu (2003);

KoMmiekTsl miakaros

KommekT miakatoB «[ uapasnuka u rugpornpuBony (16 mr.) (pazmep 560x800 mm): M300paxkenue
HAHECEHO Ha IJIaCTUKOBYIO OCHOBY TOJIIMHON 4 MM 1 pazmepoM 560x800 mm. M3o0pakeHue
o0JazaeT BOIOCTOMKUMHU cBOMcTBaMH. Kax bl 1j1akaT UMEeT 3JIEMEHThI KPETUIEHUS K CTEHE.

DJIeKTPOHHBIE MJIaKaThl J[eMOHCTpAallMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTHUMEANA-TIPOSKTOPA
(KOMIUTEKT 3JIEKTPOHHBIX IU1akaToB Ha CD, mynberumenua-npoekrop BENQ, HoyTOyK, 3kpaH
1,5x1,5 m):

5.1

I'mapasnuka u rugponpusof (171mT.)

IIpe3enTaumu:

OCHOBBI IPUKJIATHON TH/IPABIIVKH;

['mapaBnuueckne moTepu mo JUImHe TpyOOnmpoBOIa;

Hacocwl u THAPONPHUBOALL

Jleknuu 1o pasneny ruipaBIndeCcKre MalluHbI

OB WNF

['uaposnekTpocTaHnu




Ipunoxenune
Meroanyeckue yKa3aHus 110 OCBOCHHIO IMCUMILVIMHBI «['MapaBiauka»

Metoanueckie ykazaHHs Uis OOydalomMXCsl IO IJIAHWPOBAHUIO M OpPraHM3ALUU BpPEMEHH,
HE00XO0AUMOTO Il OCBOCHUS JUCLUIUINHBL.

N3yueHune pekoMeHIyeTcs HadaTbh ¢ O3HAKOMJIEHHsA ¢ paboueil mporpaMMol JUCLMIUIMHBL, €€
CTPYKTYpOH M cCOAep)KaHHeM pa3lienoB (Mofysei), (OHIOM OIEHOYHBIX CPEJCTB, O3HAKOMHTBHCS C
yu4eOHO-METOIMYECKUM U HH(OPMAIIMIOHHBIM 00€CIIeYeHNEM TUCLIUILINHBI.

Jucuummna «[ uapaBirKa» COCTOMT U3 9 CBS3aHHBIX MEXAY CO00I0 TeM, 00eCreunBaIOLINX
1ocje10BaTeNbHOE U3YYEHNE MaTepraa.

OO6yuenue no qucturuinHe «[ MapaBIMKa OCYIIECTBIISETCS B CIEAYIONNX (hopMax:

1. AyauropHsle 3aHATHS (JIEKLIUHU, TaOOPAaTOPHBIE 3aHSTHSA).

2. CamocrositenbHasi pabora CTyAeHTa (HMOATOTOBKA K JIGKIMAM, JaOOpPaTOPHBIM 3aHATHIM, U
MHBIM (pOpMaM NUCbMEHHBIX paboT, MHANBUIYaJIbHAS KOHCYJIbTALIUS C IIPEIIOAABATEIIEM ).

3. UnTepaktuBHBbIE (HOPMBI MPOBEACHUS 3aHATUH (KOJUIOKBUYM, JICKIUS-IUCKYCCHUs, TPYIIIIOBOE
pelieHue keca u 1pyrue Gopmsl).

Y4eOHbIi MaTepruan CTPYKTYpHUPOBAH U MU3yYEHHE JUCHUIUIMHBI MPOU3BOJUTCS B TEMAaTHUECKOU
nocjenoBaTenbHOCTH. KaxkaoMy NpakTHUeCKOMY/1abOpaTOpHOMY 3aHSATHIO U CaMOCTOSITEIbHOMY
U3Y4YEHHUIO MaTepuasia MpeAlecTBYeT JeKuus 1o JaHHoW Teme. OOydaromuecs caMOCTOATEIbHO
IPOBOJAT MPEIBAPUTENIbHYIO MOATOTOBKY K 3aHATHIO, IPUHUMAIOT aKTMBHOE M TBOPYECKOE y4acTue B
00CYXJIEHUH TEOPETHUECKUX BOIPOCOB, pa30ope MPOOIEMHBIX CUTYaIlUil M MIOMCKOB MyTEH MX PELICHHUS.
MHorue mnpobiemsl, H3ydaeMble B Kypce, HOCAT IUCKYCCHOHHBIM XapakTep, 4YTO MpeAarojaraer
MHTEPAKTHUBHBIN XapaKTep MPOBEICHUS 3aHATUI Ha KOHKPETHBIX IIPHMEPaXx.

Onucanue nocneaoBaTeIbHOCTH 1€HCTBUN 00y4aromerocs:

[lpy w3ydeHMHM Kypca CIIeAyeT BHUMATEIbHO CJIYyIIaTh H KOHCIIEKTHPOBATh MaTepHal,
u3JaraeMblii Ha ayJJUTOPHBIX 3aHATHUAX. /|1 ero MOHMMAaHUs U KaUeCTBEHHOTO YCBOEHUS PEKOMEHTyeTCsI
creayrouas mociae10BaTeIbHOCTh JEUCTBUM:

1. ITocne oxoH4YaHMs y4eOHBIX 3aHATUN AJIS 3aKPEIUICHUs MaTepHajia MPOCMOTPETh U 001yMaTh
TEKCT JIEKI[UH, IPOCTYLIaHHOW CceroiHs, pa3oopaTh paccMoTpeHHble npuMepsl (10 - 15 MunyT).

2. Ilpy moOArOTOBKE K JIEKIMU CIEYIOLIEro JHS IOBTOPUTH TEKCT MpPEIbIAYIIEeH JEeKIHH,
olyMaTh O TOM, Kakasi MOXKeT ObITh cienyromas tema (10 - 15 munyr).

3. B Teuenue Henenu BeIOpATh BpeMs 7Sl paboThI ¢ IMTepaTypoid B bubiunoreke (1o 1 gacy).

4. IIpu MOATOTOBKE K JIA0OPATOPHOMY 3aHITHIO TIOBTOPUTH OCHOBHBIE TIOHSTHS 110 TEME, H3yIHTh
IPUMEpPBI, U3YYUTh CXEMY, ONHMCAHUE U TOPSAO0K MpoBeleHHs Ja0opaTOpHOH paboThI, pacCMOTPETh
rpaduKkd W JIuarpaMMbl. Pemras KOHKPETHYIO CHTYaIMio, - MPEIBAPUTEILHO TMOHSTh, KaKOH
TEOPETUYECKHI MaTepua Hy>KHO MCIIOJIb30BaTh. HaMeTUTh TU1aH pelieHus, NonpooboBaTh Ha €ro OCHOBE
pemnTh 1 - 2 mpakTH4ecKue cuTyauuu (JlabopaTopHbie paboThI).

2. Meroanyeckue ykazaHHs 110 padore 00y4aroImmXxcsi BO BpeMsl POBe/IeHUs! JICKIHIA.

Jlexuu naroT 00y4aroUIMMCs CUCTEMaTU3UPOBAHHBIE 3HAHMS 10 JAUCIUILINHE, KOHIIEHTPUPYIOT
UX BHUMaHHE Ha HamOoJee CIOKHBIX M BaXHBIX Bompocax. JIeKuu OOBIYHO U3JIararoTcs B
TPaIUIIMOHHOM WJIM B MpoOseMHOM cTuie. [y cTyaeHTOB B OOJBIIMHCTBE CIy4aeB B MPOOIEMHOM
crune. [IpoOneMHBIN CTHIh TO3BOJIIET CTUMYJIMPOBATH AKTUBHYIO MO3HABATEIBHYIO NEATEIEHOCTH
o0yJaromuxcs M HMX HHTepeC K TUCHUIUIMHE, (OPMHUpPOBATH TBOPUECKOE MBIIUICHHE, Hpuderarb K
MIPOTHBOIOCTABJICHUSIM H CPABHEHUSM, KellaTh 0000IICHHS, aKTHBU3UPOBATh BHUMAHHUE O00yJYarOIIUXCS
MyTEeM TOCTAaHOBKU MPOOJEMHBIX BOIPOCOB, MOOUIPATH AUCKYCCHIO. BO Bpems JIEKIIMOHHBIX 3aHSATHHA
PEKOMEHJyeTcss BECTH KOHCHEKTHpOBaHHME y4eOHOro Marepuana, oOpamarh BHUMaHHE Ha
(bOpMYITMPOBKH U KaTETOPUH, PACKPBIBAIOIIUE CYTh TOTO WJIM WHOTO SIBJICHUS, MITH MPOLIECCOB, BHIBOJIBI U
IpaKkTHYECKHE peKoMeHAauy. KOHCIIEKT IeKIHMH JTydIlie IOApa3AeiIiATh Ha MyHKTHI, COOJI0/1ast KPacHYIO
CTPOKY. DTOMY B OOJBIION CTENeHH OyAyT CrocOOCTBOBATH BOIPOCH! IUIAaHA JIGKLIWH, MPEIIOKEHHBIC
npenoaasatensMm. Cienyer oOpamats BHUMaHHE HA aKIICHTHI, BBIBOJIBI, KOTOPHIE JIETIaeT IPETo1aBaTeib,



oTMedass HanOojee BaKHbIE MOMEHTHI B JICKIIMOHHOM MaTepuajie 3aMEUaHUSIMH «BAXXHO», «XOPOLIO
3alIOMHHUTHY» U T.I. MOKHO JIeTIaTh 3TO U C TOMOIIBIO Pa3HOIBETHBIX MapKEPOB MM PyUeK, O JIEPKUBAsS
TepMUHBl U ompeneneHus. llemecooOpa3Ho pa3paboTarh COOCTBEHHYIO CHCTEMY COKpAIIECHUH,
a00peBuatyp u cumBosIOB. OfHaKO TMpH AajbHEHmeH paboTe ¢ KOHCIEKTOM CHMBOJIBI JIy4Ille 3aMEHHUTh
OOBIYHBIMH CJIOBAMH sl OBICTPOTO 3PUTEIBHOTO BOCIPUATHS TeKcTa. PaboTas Ha KOHCIIEKTOM JIEKITHA,
HEOOXOJMMO HCIOJIb30BaTh JIUTEPATypy, KOTOPYIO PEKOMEHAOBal mpenojaBartenb. VMeHHO Takas
cepbe3Hasi, KpOIMOTIWBas padoTa C JIEKIMOHHBIM MaTepHAIOM MO3BOHUT TIJIyOOKO OBJAJETh
TEOPEeTHUECKUM MaTepuasioM. TemaTuka JeKIuid 1aeTcs B, padbodell mporpaMMe TUCIUTUINHBL.

3. MeToauuecKkue YKazanud Oﬁy‘laIOIIII/IMCH IO MOATOTOBKE K HpaKTI/I‘IQCKI/IM/ceMI/IHapCKI/IM
3aHATUAM.

Ha npakTnyeckux/CeMHHApCKHUX 3aHATHSAX MPUBETCTBYETCS aKTUBHOE ydacTHE B OOCYXJAEHUU
KOHKPETHBIX CHUTYaIlMif, CIIOCOOHOCTh Ha OCHOBE IIOJIyY€HHBIX 3HAaHUH HAXOAWUTh Hamboiee
3(pGEeKTUBHBIE PELICHHUs] MOCTaBJIEHHBIX IPOOJieM, yMeTh HaxXOIUTh IHOJe3HbIH. JlONOIHUTENbHBIN
MaTepuai o TeMaTUKE CEMUHAPCKUX 3aHATHM.

Crynenry PEKOMEHIyeTCsA Cllefylollas CXeMa MOATOTOBKH K
MPAKTUYECKOMY/CEMUHAPCKOMY 3aHSTHIO:

1. O3HakoMJIeHHE C IUIAHOM IPAKTUYECKOI'0/CEMMHAPCKOIO 3aHATHS; KOTOPBIM .. OTpaxaer
COJIEP)KAHUE TPEIOKEHHON TEMBI;

2. [IpopaboTaTh KOHCIIEKT JICKITHIA;

3. [IpounTtath OCHOBHYIO JIUTEPATYPY.

B nporecce moAroToBKM K NpakTUYECKUM 3aHATHUAM, HEOOXOUMO 00paTUTh 0coboe

BHHMaHUE HAa CaMOCTOSITEJIbHOE M3Y4YEHHE PEKOMEHJOBaHHOM suTeparypbl. [Ipu Bcell moiaHOTE
KOHCIIEKTHPOBAHUS JIEKIIMM B HEH HEBO3MOXHO M3JIOKUTh BECh MaTepuai U3-3a JIUMHUTA ayIUTOPHBIX
gacoB. [losromy camocrositenbHas paboTra ¢ ydeOHMKaMH, YYEOHBIMH IOCOOHMSIMH, HAYYHOM,
CIPaBOYHOM JINTEPATYpOH, MaTepUualaM MEPUOANYECKUX U3JaHUN U

WnTepHera siBisieTcst Hanbosee 3pPEeKTUBHBIM METOI0M HOTYUYEHHS TONOJTHUTENBHBIX

3HaHUHM, T03BOJIAET 3HAYUTENIBHO AaKTHBHM3MPOBAaTh NPOIECC OBIAAEHUS HHOpMaLueH,
crocobcTByeT Oosee TIyOOKOMY YCBOEHHIO M3y4yaeMoro marepuaia, (opMHpPYeT Y CTYIEHTOB
OTHOILIEHHE K KOHKPETHOW mpobsieme. Bece HOBbIE MOHATHS 10 M3ydaeMoil TeMe HEOOXOIUMO BBIYyYHUTh
Hau3yCTh U BHECTHU B IJIOCCApPHil, KOTOPBIH 11€71€CO00pa3HO BECTH C CaMOTr0 Havalla U3y4eHus Kypca;

4. OTBETUTH Ha BOIPOCHI IJIaHA MPAKTUYECKOI0/CEMUHAPCKOI0 3aHATHS;

5. BEIMOJTHUTE JOMaIIHEe 3aJJaHue;

6. [IpopaboTaTh TECTOBBIE 33JaHUS U 3a]1aUH;

7. Ilpu 3atpyaHeHUsX copMynupoBaTh BOIIPOCHI K IPENOAABATEIIO.

PesynpTat Takoil paboThl JOKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYAEHTa CBOOOHO

OTBETUTbH HA TEOPETUYECKHE BOMPOCH IPAKTUKYMa, BBICTYNAaTh U y4aCTBOBATh B

KOJIJIEKTUBHOM OOCY)KJICHHH BOIPOCOB M3y4aeMOM TeMbl, PABUIIBHO BBIMOIHATH MPAKTHUYECKUE
3aJlaHus ¥ UHbIE 33JaHHsI, KOTOPBIE JAtOTCS B (POHJIE OLIEHOYHBIX CPEJICTB AUCIUILINHBI.

4. MetoauvecKkue yKazaHusl 00y4alOIMMCs 110 OPraHNu3aliu CAMOCTOSITEIbHON padoThI.

Llenp opranu3anuu caMoCTOSITENbHON paboThl O TUCHMILIMHE «I WApaBiIMKa» - 3TO yriyOjaeHue
U paciidpeHue 3HaHuW B oOjacTu (OpMUPOBAHHWE HaBbIKa M HHTEpeca K CaMOCTOSITENbHOM
[I03HABATEJILHON 1€ATEIbHOCTH.

CamocTosTenbHas padoTa 00y4arommxcs SBISETCS Ba)KHEHIIMM BHUJOM OCBOEHHS COJIEPKaHUS
JMCLUIUIMHBL, TOATOTOBKHU K MPAKTHUYECKUM 3aHATUSAM M K KOHTPOJILHOU padoTe.

Croz1a e OTHOCATCA U CaMOCTOSITENIbHOE YTIyOJIeHHOE N3yUYeHUE TEM JUCIUIUINHBI.

CamocrosrenbHas paboTa mpeAcTaBisieT co0OM MOCTOSHHO JEHCTBYIOIIYIO CHUCTEMY, OCHOBY
00pa30BaTeNbHOrO MPOIecca U HOCUT UCCIEA0BATEIbCKUN XapaKTep, YTO MOCIYXKUT B

OyayIieM OCHOBAaHHEM JUIsl HAMCAHMS BBITYCKHOM KBaTHM(PHUKAIIMOHHON pabOTHI, MPAKTUYECKOTO
MIPUMEHEHHUS TTOJTYyYEHHBIX 3HAaHUM.



Opranuzanus caMOCTOSTENIbHOW pabOThl OOYUYAIOUIMXCS OPUEHTHPYETCS] Ha aKTHBHbBIE METOJIbI
OBJAJCHUS 3HAHWUSAMH, pPAa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, TEpexoA OT MOTOYHOTO K
WH/IMBUYyAJIN3UPOBAHHOMY O0YUEHHIO, C YUYETOM MOTPEOHOCTEN U BOZMOXKHOCTEH JIMYHOCTH.

[lpaBunbHAas OpraHW3alMd  CaMOCTOSITENBHBIX Y4YEOHBIX 3aHATHH, HX CHCTEMAaTHYHOCTb,
1esecoodpasHoe MIaHUPOBaHUE pabOYero BPEMEHH O3BOJISET CTYJACHTAM pa3BUBATh YMEHHS M HABBIKU
B YCBOGHHMH M CUCTEMATU3aIMK IPHOOpETaeMbIX 3HaHUI1, 00ecIieunBaTh BEICOKUI

YPOBEHb  YCIIEBAEMOCTH B  MEpHOA  OOyYeHHUs, TOIYYUTh  HABBIKA  IOBBIIICHUS
npodeCcCHOHATBHOTO YPOBHSL.

CamocrositenbHas paboTta peaausyercs:

- HEMOCPEJICTBEHHO B MPOIIECCe ayAUTOPHBIX 3aHATUHN - HA JIEKIUAX, TPAKTUIECKUX 3aHATHUSAX;

- B KOHTaKT€ C IpENojJaBaTesieM BHE PaMOK DACIMCaHMs - HAa KOHCYJIBTAIMAX MO Y4EeOHBIM
BONpPOCaM, B XOJ€ TBOPYECKHX KOHTAKTOB, MpPU JIMKBHIAIMH 33J0JDKEHHOCTEH, NMPH BBIOJIHEHUH
MHIUBUTyJIbHBIX 3aJaHUH U T.JI.

- B bubnmoreke, 1oMa, Ha Kadeape NpH BHITOJHEHUH 00YyJaOIIUMMUCS YYEOHBIX U MPAKTUYECKUX
3ajad.

Buawst CPC u kputepuu onieHoK

(o 6amnbHO-peiTuHroBoi cucteme [ THTY, CPC onenuBaercs B 15 6amios)
1. Pedepar

2 Jlokmnang

3. Occe

4. Yyactue B MEpOIPUATHIX

Tembl 11 caMOCTOSATENbHOM pPa0OTHl MPONHMCAHBl B pabouyell mIporpamMme JAUCLHUIIIMHBI.
D¢ (eKkTUBHBIM CpPEACTBOM OCYLIECTBIEHHS OOYy4YaroIIMMCS CaMOCTOSTEIbHOM paboThl sABISETCA
3JIeKTpOHHAs HH(POpMaIMOHHO-00pa30BaTeNbHAs Cpela YHUBEPCUTETA, KOTOpasi 00ECIeunBaeT TOCTYII K
y4eOHBIM IUIaHaM, paboyuM MporpamMmaM AUCLUIUIMH (MOAYJel), IPAaKTUK, K H3JaHUSIM 3JIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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