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1. Iean u 3agaun AUCHUIIHHBI

Henbto mnpenomaBanusi AMCUMIUIMHBL «[IpuKkinanHas TUAPOIMHAMHMKA» SBISIETCS OCBOCHHE
OCHOBHBIX 3aKOHOB OCBOEHHE OCHOBHBIX 3aKOHOB IOKOSI M JIBUXKEHUS JKUJKOCTH, a TaKXe METOJIOB MX
IPAKTUYECKOr0 NpuMeHeHUs. O3HAKOMJIEHHE C THAPABIMYECKMMHM MAIIMHAMU M TEOPETUYECKUMHU
METOJIJaMH pacyeTa OCHOBHBIX UX IMapaMEeTPOB U MpaBUiIaMH 10A00pa O OCHOBHBIM XapaKTEPUCTHUKAM.

3anaueil Kypca SBIsSETCS U3y4yeHHE OCHOBHBIX (PHM3MUECKUX CBOWCTB XKHJIKOCTH, U3yYEHUE OCHOB
KMHEMaTUKU W JMHAMUKH  JKMJIKOCTH M MPUMEHEHHE TEOPETHYECKOro MaTepuana IpH pacdere
pPa3IUYHBIX TUAPOCUCTEM. M3yueHHe BONPOCOB JIBMIKEHUS XKUAKOCTH B TMIPABINYECKUX MalllMHAX
Pa3IUYHOrO Ha3HAYEHHUS.

2. MecTOo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTeibHOM MPOrpaMMbl

JucnurniauHa OTHOCUTCS K 0a3oBoM 4YacTu mpodeccrmoHambHOro Iukia. [[ns m3ydeHus Kypca
TpeOyeTcss 3HaHWe: BBICIICH MaTeMaTUKH, (GU3MKH, XUMUHU, Puiocoduu, TEOPETUIECKOH MEXaHUKH,
CONPOTHUBIICHUS] MATEPUATIOB, METPOJIOTUU.

B cBoo ouepenb, MJaHHBIA KypC, TIOMHUMO CaMOCTOSITEJIBHOTO 3HAYEHHs, SIBIAETCA
NPEAIIECTBYIOMEH JUCHUIUIMHON U1 CHEHUAIBHBIX KypcoB — «['MIpOreosioruss M HWHKEHEpHas
reosiorus», «OCHOBBI MoKcka u pa3seaka MIINy, «'eodusnueckue uccaenoBaHus CKBaXUHY, «bypenune
CKBQ)XHH.

3. [lepeyeHb IIAHUPYEMBIX pPe3yJabTATOB O0yYeHHS MO JAUCHUIINHE (MOIYJI0), COOTHECEHHBIX €

HHIUKATOPAMHM JT0CTUKeHUs1 KomneTeHuuni (Tabmmma 1)

Tadauua 1
[Inanupyemble pe3ybTaThl 00y4eHHs 0 TUCHHUILINHE
Kox o NuaukaTopsl 3YB)
PIrocC OCTHKEHUS
OomenpogeccuoHaIbHbIE
OIIK-5 OIIK 5.4. 3HATh:
Criocoben Hemonctpupyer - OCHOBHBIE (PU3MKO-MEXAHMYECKUE CBOMCTBA KMIKOCTH U
TPAMCHATD SHaHWA 06 CHUIBI, IEHCTBYIOLIUE B KU IKOCTH;
HaBBIKU OCHOBHBIX .
R 3AKOHOMEPHOCTAX CBOMCTBAa THAPOCTATUYECKOTO [ABJICHHS, U OCHOBHBIC
ropHo- HO3eMHOI 3aKOHBI JIBMKCHUS KHUJIKOCTH;
re0JIOTHYECKHX | TUApochepsl  mpH - Ha3HAYeHHE U Kiaccuukaiuio TpyOoonpoBOIOB;
yCJIOBUM  IIpH | TIOMCKAX u - METOJIbl THPABINYECKOTO pacyeTa U MPOEKTHPOBAHHS
MOMCKAaX, pa3Beqke TPyGOIPOBOIOB;
OLICHKE, MOJ3EMHBIX U TPH
3aKOHBl MCTEUEHHS JKUIKOCTH 4Yepe3 OTBEepCTUs U
pa3Benke U | IPOMBIIIJIEHHO-
HACaJIKu;
no0bIYe IpaX1aHCKOM
IIOJIE3HBIX CTPOHUTEIIHLCTBE. OCHOBBHI I‘H,Z[pOI[I’IHElMH‘-IGCKOfI TCOpHUU CMA3KU;
HUCKONACMBbIX, a BUJBI U PEKUMBI IBHKEHUS JKUIKOCTH;
TaKxe npu
oOmiye 3aKOHbl M YpPaBHEHUS CTaTHUKU M JUHAMHUKU
TPaXTaHCKOM .
KHUJIKOCTEH;
CTPOUTENHCTBE.
CYUIECTBYIOIIME THUIPABINYECKUE U TTHEBMATHUYECKHE
CUCTEMBI;
3aKOHBI JIBFDKEHUS U PABHOBECHS )KHUIKOCTEH;
0COOEHHOCTH  KOHCTPYKLMHM M pacueTsl  Ha
0€301MacHOCTb, MPOYHOCTE, HaJIeKHOCTD u
MPOU3BOUTEIILHOCTh ~ PA3JUYHBIX  THUIPABINYCCKUX
CXEM.
yYMeThb:
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MPUMEHATh OCHOBHBIE YPaBHEHHS THUAPOCTATHKA U
TUIPOJMHAMUKY KUJIKOCTH;

OCYIIECTBUTh THUIPABIMYECKHI pacyeT MpPOCTOr0 H
CJIO’KHOTO TPYOOTIPOBOJIOB;

COCTABIISATh TUAPOIHEPreTUUYECKU OallaHC HAaCOCHOM
YCTaHOBKHY;

NPUMEHTh ypaBHEHHE JMHAMUYECKOTO pPaBHOBECHUS
PaBHOMEPHOTO TIOTOKA;

MPUMEHATHh (GOPMYIIBI ISl ompeeseHust koddduimenrta
THJIPABIIUYECKOTO COTMPOTUBIICHUS;

NPUMEHATh OOIIME 3aKOHbI M YpPaBHEHHs CTAaTHKU U
JTUHAMUKH KUIKOCTEH, 3aKOHBI IBUKEHUS U PAaBHOBECHUS
JKUJTKOCTEH;

MPOBOAUTH  pacueThl Ha 0€30MacHOCTh, MPOYHOCTD,
HAJGKHOCTb M IPOU3BOJUTENBHOCTh  Pa3IMYHBIX
TUAPABIMYECKUX CXEeM C yY4eTOM OCOOEHHOCTH
KOHCTPYKLHUHU U YCIOBUN MPUMEHEHHUS.

BJIAJ€Th:
METOJIaMH MCCJICIOBAHUS IBHKECHUS KUIKOCTH;

MeTOoJIaMHU TUIPaBIMYECKOTO pacuera u
MPOEKTUPOBAHUS TPYOOIIPOBOIOB;

OCHOBHBIMH PAaCUYe€THBIMU (pOpMyTIaMH IJIsi ONpeAeTICHHS
IIOTEPH HAIOPA;

3aKOHAMH ¥ YpaBHEHUSMH CTaTUKH W JUHAMHKHU
JKUJTKOCTEH;

CYIICCTBYIOIIUMHU TUAPaBINYCCKUMHU n
ITHEBMAaTHYCCKUMHU CUCTEMAaMMU,

3aKOHaMM JIBUKCHUA U PaBHOBCCHA X(HHKOCTeﬁ;

OCOOCHHOCTSIMHM ~ KOHCTPYKIIMM W  pacueTaMud Ha
0€301MacHOCTb, MPOYHOCTH, HaJIe)KHOCTD u
MPOU3BOAUTENBHOCTh  PA3JIMYHBIX  THUAPABIMUYECKHUX
CXEM.




4. O0beM IMCHUILTHHBI M BUAbI y4e0HOH padoThI

Taoanmna 2
Bcero CeMmecTpsl
Buj yueOHoi1 padoThl yacos/3a4.e]. 5 7
00 300 0®0 300

KonTakTHas paéora (Bcero) 30/0,9 8/0,22 32/0,9 8/0,22
B ToMm unce:
Jlexun 15/0,44 4/0,11 16/0,44 4/0,11
IIpakTrueckue 3aHATUs
CemuHapbl
JlabopaTopubie pabOTHI 15/0,44 4/0,11 16/0,44 4/0,11
CamocrosiTesibHas padoTa (Bcero) 42/1,1 64/1,8 42/1,1 64/1,8
B ToMm uucne:
KypcoBast pabota (mpoekr)
Pacuetno-rpaduueckne paboTsl 8/0,22 28/0,8 8/0,22 28/0,8
UTP
Pedepats
Jokmnaast
H(unu) opyaue 6udvl camocmosmenvroi pabomoi:
[ToaroroBka K J1abopaTopHBIM paboTam 16/0,44 18/0,5 16/0,44 18/0,5
[ToaroToBKa K MPaKTUYECKUM 3aHSITUSIM
IToaroroBka Kk 3a4ery 18/0,5 18/0,5 18/0,5 18/0,5
Bujg oryerHocTH 3auer 3auer 3auer 3auer
Obmas Bcero B uacax 72 72 72 72
TPYA0E€MKOCTh
M CHHILUTHHBI Bcero B 3a4. exuHuIAaX 2 2 2 2




5. Conep:xanue TUCHUIINHBI

5.1 Pa3nesbl AIMCHUILIMHBLI M BUABI 3AHATHH

Taoaunna 3
Yacel
Ne HaumenoBanue pasaenaa Hace: Hacwt NPaKTHYECKHUX
JEKIHOHHBIX J1a60paTOPHBIX Bcero uacosn
n/m AUCHMILIHHBI 3aHATHI 3aHATHI (cen;l;l:;lfz;ﬂx)
0®0O | 300 | OPO | 30 | OPO | 30 | OPO | 390

OcHoBHBIE (M3UYECKHE CBOMCTBA

1 | »KUAKOCTH. 1 1 1 1 2 5
I'mppocratuka

2 | Cuisl gaBIEHUS KUOKOCTH 1 1 2

3 Kunemarnka n MexaHuka ) 1 3
KHIKOCTH
PexxuMbl ABMOKCHHS JKUIKOCTH U 1 1 )

4 | OCHOBBI TUAPOIMHAMUYECKOTO 2 2 4
mog00ust

5 | 'mapaBanyeckue noTepu 1 2 3
MecTHbIE TUIPABINYECKHE

6 | COMPOTHBICHHA. Ucteuenue ) ) 4
KUJKOCTHU Yepe3 OTBEPCTUS U
HaCaJIKH 1 1 )
HeycranoBuBiieecs 1BUKEHHE

7 JKUIKOCTH. ['mapaBindeckuil yuap. ) ) 4
I'mopaBnuueckuii pacyer
TpyOOIIPOBOIOB
I'mappomammHe!.

8 | OCHOBBI TEOpPUHU TTOIOOMST HACOCOB. 2 2 4
Kapuranus. JlomacTHbIe HACOCHI
[{enTpoOEKHBIE HACOCHI. 1 1 )
O06bemMHbIe Hacochl. [loprHeBbIe 1

9 | noyH>XepHBIE HACOCHI. 2 2 4
I'maponunamuyeckue nepegauu,
My®ThI, TpaHCHOPMATOPHI

BCEI'O: | 15 4 15 4 30 8




5.2 JleknuMoHHBIE 3aHATHSA

Tao6aumna 4
Ne HaumenoBanue pasjaeia
Conep:xanue pasaena
n/n U CIUIIINHBI
1 2 3
IIpeamer runpaBauku U ruapoMamuH. I[Ipumenenue u
3HAUECHHE TUJIPaBIUKU B COBPEMEHHOM

MamuHocTpoeHHH. OCHOBHBIE (U3UYECKHE CBOMCTBa
XKUAKOCTU. I I0BEpXHOCTHOE HATSHKEHHUE.

OcHoBHBIE pHU3UUECKUE
Wneanpuag sxxunkoctb. HI0OTOHOBCKHE JKUJIKOCTH.

1 CBOMCTBA KUJIKOCTH . o
CBOMCTBO J1aBJIEHNS B HEMOJBHKHON KUAKOCTH.
I'mppocraTuka o
VYpaBHeHue Diinepa paBHOBeECHs KUIKOCTH.
[ToBepxHocTH paBHOrO naBieHus. OCHOBHOE ypaBHEHHE
ruapocTaTuku. 3akoH [lackas.
Cunbl  naBlieHMsI  JKUJOKOCTM  HA  IUIOCKHE U
KpPUBOJIMHEWHBIE CTEHKU. 3akoH Apxumena. [InaBanue
2 CHIIbl 1aBlIEHUS )KUIKOCTH

TCII.

Bunet  gBwkeHus kuakoctd. OCHOBHBIE — MOHSTHS
KMHeMaTuku xuakoctu. Ilotok skuakoctu. Cpennss
K HeMATHKE i MEXAHUKA CKOPOCTh. YpaBHCHHE pacxoza. HMuddepennmnansHoe
3 KHIKOCTH ypaBHEHHE JIBU)KEHUS WICAIbHOM KUJIKOCTU. Y paBHEHHE

bepnymnu s uMaeasibHOM W PEabHOM  KUIKOCTH.
Koaddumnment Kopuosnmuca.

JlaMyuHapHbIi W TYpOYJEHTHBIA PEKUMBI JIBUKCHUS
xugakoctu. Ywucno PeitHonmbaca. OCHOBBI — TeOpHUH

PexxuMbl IBUXEHUS KUIKOCTH U
ruApoauHamMudeckoro momodus. Ilorepm Hamopa B

4 OCHOBBI THAPOAMHAMUYECKOT O
06w TpyOax. ®opmyna. [llepoxoBaTocTh CTEHOK, aOCOTIOTHAS

u oTHocutenbHas. ['papuku Hukypanze u Mypuna.
OO0mme cBeACHUS O THUIPABIMYECKUX TOTEpsAX. Buisl
THIpaBIMYECKUX moTepb. TpybOka Iluto, pacxomome

5 I'mppasinueckue norepu AP P by » P FOMEP
Bentypu.
OcHoOBHBIE BH/IbI MECTHBIX COMPOTHUBIICHUH.

Koaddumment wmectHpix morepb. MecTHBIE TMOTEpH
Haropa npu Oonbmux uuciax PeiiHonbica. BueszamHoe
pacmpenre Tpyosl (Teopema bopma). duddyszopsr.
Konena. McreueHne KHIKOCTH uepe3 OTBEPCTUS B
ToHKOU cTeHke. Koadduimentsr cxatus, CKOpPOCTH,
pacxona. McreueHne depe3 HAcagKu pPa3IUYHOTO THUIA
Hcredenne mpu nepeMEeHHOM Harope.

MecTHbIE THIpAaBIUYECKHE
conporusieHus. Mcreuenue
XKUJKOCTH 4epe3 OTBEPCTHUS U
HACaJIKu




3

HeycranoBuBLieecs: JBUKeHNE
KUJKOCTH. [ napaBinyeckuit
yaap. 'uapaBnndeckuii pacuer
TpyOOIIPOBOIOB

HeycranoBuBiieecs: ABUKEHUE HECKUMAEMOMN KUIKOCTH
B JKECTKMX TpyOax C yd4yeTOM HHEPLHOHHOTO Hamopa.
SBnenne TUIPABINYECKOTO yzapa. dopmyna
XKykoBckoro [ij1s mpsSMOTO yaapa.
OcHoBHOE pacueTHoe ypaBHEHUE
TpyOompoBoIa.

Onpenenenue SKOHOMUYECKU
nuamerpa TpyoornpoBoma.  CudoHHBIA TpyOOTIPOBO/I.
[locnenoBarenpHOE W THapajjielbHOE  COEAMHEHHE
TpyOo1npoBo10B. CII0KHBIE TPYOOTIPOBOIBI

IPOCTOrO

HaUBLITOIHENIIETO

I'mppomammuel.
OCHOBBI  TEOpUH
HacocoB. KaBuranus.
JlonmacTHBIE HACOCHI

nmonoous

OO6mue cBemeHuss o ruApomamuHax. Hacocel
ruapoasuratenn. Kiaccudukanuss nHacocoB. [lpurImm
JNCUCTBUS UHAMHUYECKMX U OOBEMHBIX HACOCOB..
OcHOBHBIE TapamMeTpbl HacocoB JlomacTHBIE HACOCHI.
SIBnenue kaButanmu. KosdduimeHnt ObICTPOXOTHOCTH.
Tunbr nomacTHeIX HacocoB. [IpumeneHue dopmyn
nomoOwst JUIsl  TepecueTa XapaKTEPUCTUK  HACOCOB.
PerynupoBanue IIOIaYH. ITocnenoBaTenbHOE Hu
napajuieJlbHOE COeIMHEHHEe HacocoB.  KaBuramus B
JONacTHBIX Hacocax. KaBuTalmoHHas XapakTEPUCTHKA.
Kauraunonnsii 3anac. ®opmyna PynHeBa u ee
IIPUMEHEHHE.

[{enTpOOE)KHBIE HACOCHI.
OOBbeMHBIE HACOCHI.
[TopuiHeBbIe U MITyHKEPHBIE
HAaCOCBHI.

'uapoarHaMUUEcKue Tepeiavy,
My(}TBI, TpaHCHOPMATOPHI

[lenTpoOexxHble Hacochl. YpaBHeHue Oiiepa. Cxembl
OJTHOCTYIIEHYaThIX IIEHTPOOEIKHBIX HaCOCOB.
Teoperuuecknit Hamop Hacoca. llose3nslii Hamop.
[Torepy  sHeprum B Hacoce.  XapaKTepHUCTHKa
[IEHTPOOCKHBIX HacocoB. [IpuHIMN npelicTBUs, oOITHE
cBOicTBa W Kiaccuukanuss OOBEMHBIX HACOCOB.
[TopiiHeBbI€ U MITYH)KEPHBIE HACOCHI.

NunukatopHas nuarpamma. ['paduku uaeanpbHOU Mogadn
U ee HepaBHOMEpHOCTb. JluadparmMeHHbIE HACOCHI.
Poropubie Hacockl u ruapoxsurarenu. Hasznauenwe u
o0jacT MPUMEHEHUS THAPOJMHAMHYECKHX Iepenad.
[Tpunnun neficTBus U K1accupuKaims.

JlekIMOHHBbIE 3aHATHUS TPOBOJATCS B (hOpME JIEKIUI ¢ UCTIOIb30BAHUEM JIEMOHCTPALIMOHHBIX CIIAHIOB,

Mpe3eHTauu  u

BUACOPOJIHUKOB,

IMIPUMCEHAIOTCA

uHpopmanonHsle TexHosoruu. [IpoBomuTcs

JEMOHCTPALMs KOHCTPYKLMM DJIEMEHTOB CUCTEM, CXeM. llepedeHb NEMOHCTpUPYEMOro Marepuaia u

caMHU Martepuajibl MNPCACTaBJICHBI B

®OCax. IIpenycmaTpuBaeTcsi CaMOCTOSITEILHOE BBITTOJTHEHHE

OTACJIBbHBIX I/IJIJIIOCTpaI_[I/II\/'I B pa3gaTOYHOM MaTCpHraJIC.

5.3 JIabopaTopHbIe 3aHATHS

Taoauna 5
Ne HaumeHoBaHue pa3sjaeina
HaumeHoBaHue 1a0opaToOpHBIX padoT
n/n JTUCIHUIIINHBI
OcHoBHBIE (U3UYECKUE CBOMCTBA N3MepeHne ruipocTaTUueCcKOro IaBJIeHUs U
1 JKMJIKOCTH. AKCIEPUMEHTAILHOE TOJTBEPKIACHUE 3aKOHA
I'mapocraTuka ITackamns.
VpasHenue bepaymm. OnpeneneHrne ONbBITHBIM IyTEM
2 Kunematuka u MexaHuKa >KUIKOCTH P PHY. pea yr
ciaraeMbix ypasHeHus . bepryiun.
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PexuMer JABMKCHUSA XUIAKOCTH. BKCHepI/IMeHTaJ'II)Haﬂ
HIUTIOCTpalus JJaMUHapHOT O )51 Typ6y.H€HTHOI‘O
PEXKUMOB ABHUXKCHUS XXKUAKOCTH, OIIPECACIICHUC 3aKOHOB

PexuMer JABHOKCHUSA XKUJIKOCTH U
3 OCHOBBLI THAPOANHAMHUYCCKOT'O

nmoxoous o
CONMPOTUBJICHUA KPUTHUUYCCKOI'O YMUCJIa Pel/IHO.HBI[C&.
4 I'mppaBnuueckue nmorepu. Mectuble | M3ydeHne TruapaBIMYEeCKUX MOTEPh Mo JJIMHE
THUAPaBJINYCCKUC COMTPOTHUBIICHUSA. pr6onp0130;[a 1 B MCCTHBIX COITPOTUBJICHUAX.
W3ydyeHnue wucTedeHUS IKUAKOCTH dYepe3 Majble
Hctedenne KuaKoCTH yepes o
5 OTBEPCTUA U HaCaIKu B TOHKOH CTEHKE IIPU
OTBCPCTHUA U HACAAKU
MOCTOSIHHOM Harope B aTMocepy.
HeycranoBuBmieecs 1BHKeHUE
6 KUIKOCTU. | 'napaBindeckuil yuap. DKCIepUMEHTAIIBHOE HA3Yy4YCHHE IIPSIMOTr0
lMunpaBnuueckuii pacuet TUIPaBIMYECKOr0 yaapa B HallOPHOM TPyOOmpoBoie
TpyOOIIPOBOJIOB
[Hentpobexxupie Hacochl. OOBEMHBIC
Hacocsl. [lopiiHeBsie u ITapamerpuueckue HCIIBITAHUSA HEHTPOOESIKHOTO
7 TUTYHKEPHBIE HACOCHI. Hacoca.

I'mpponnnamuueckue nepenayu,
My®ThI, TpaHCHOPMATOPHI
[enTpobexHbie Hacochl. OOBEMHBIC
Hacochl. [lopuiHeBbie U

8 | mIyHXepHbIe HACOCHI.
'unponunamuyeckue nepenay,
MYy(TBI, TpaHCHOPMATOPHI

HcnpiTanue HeperyaupyeMoro o0beMHOro Hacoca.

Ha mnpaktudyeckux u 1abOpaTOPHBIX 3aHIATHUSX IMPOUCXOIUT 3aKperyieHHe TEOPETHUYECKUX 3HAHMIH,
o0CyXJIeHHUE M3YYEHHBIX TEM U MPOIIECCOB, PEIICHHE KOHKPETHBIX TEXHUYECKHX 3ajad, IMOATOTOBKA K
claye U cAada KOJUIOKBUYMOB IO TE€ME 3aHATHS WU J1abopaTOPHOM pabOThl; BOBJIEUEHHUE CTYACHTOB B
MPOEKTUBHYIO JAESTENbHOCTD, TOATOTOBKA U 3alllUTa Mpe3eHTalli, pedepaToB, JOMAITHUX 3a/JaHUH.

IIpakTuyeckue (JadopaTopHbie) 3aHATHSI TPOBOAATCS C  HCIOJIB30BAHHUEM  HEOOXOIMMBIX
TEXHUYECKUX W HMH(OPMAIMOHHBIX MaTEepPHaJOB: MOATOTOBJICHHBIC B BUAE TaONMI, rpauKOB, CXEM,
MPUHLMITHAIBHBIX TEXHOJIOTHYECKUX cxeM U T.1. CTylneHTam Iepenaercs mMarepuall Ha AJIEKTPOHHOM
HocuTene. MaTepualisl epeaaloTcs CTyASHTaM Ha Kadeape i B 0uOiIroTeke B 3IeKTpoHHOM Buze. Ha
7a00paTOPHBIX 3aHATHUAX MaTepHalIbl TPEAOCTABISIIOTCS METOAMYECKUM MOcoOHeM, B KOTOPOM
U3JI0KEHbI TEOPETHUUECKUE ACTIEKThl M3y4aeMOM TEeMBbI, MPEACTABICHBl CXeMa YCTAaHOBKH HEOOXOIMMBbIE
rpaduku pacuetHbie (opmynbl. JlabopatopHas paboTa  BBIMIOJHIETCS Ha CHCIHATM3UPOBAHHBIX
CepTU(HUIMPOBAHHBIX CTEH/AAX, @ TAK)KE Ha OCHOBE pa3padOTAaHHON KOMITBIOTEPHOM MpOrpamMMbl B
BUPTYyaJIbHOU (hopme.

5.4 IlpakTuuyeckue 3aHATHS (CEMUHAPBI) He NPedyCMompeHul

6. CamocrosiTesqibHasE padoTa CTYIEHTOB IO AUCHUIIMHE

OnHUM U3 caMbIX JOCTYIHBIX M MPOBEPEHHBIX MPAKTUKOMN IyTeW MOBBIMIEHUS 3(PPEKTUBHOCTH
y4eOHOT0 3aHsTHS, AKTHBHU3ALUs CTYIEHTOB SIBISETCS COOTBETCTBYIOLIAs OpraHM3allys U YIpaBJIeHUE
CaMOCTOSITeNIbHON yueOHOM paboToil. OHa 3aHMMaeT MCKIIOYUTEIHHOE MECTO, TIOTOMY YTO CTYJCHTBI
MpUOOPETAIOT 3HAHUS TOJIBKO B MPOIECCE JIMYHON CaMOCTOATEIILHON yueOHOM JAeSITEIIbHOCTH.

JUig TeKyIIero KOHTPOJIsl B TEUEHUE CEMECTPA IIPELyCMaTpUBAETC:

- OILIGHKAa pEe3ylbTaTOB BBHIMOJIHEHUS M 3alIUThl HMHIAMBHUIYalbHBIX pPAaCUYETHBIX 3aJaHuil Hu

71a00paTOpHBIX PadoT;



- KOHTPOJIbHBIE pabOThI IO MaTepuagaM JEKUUNH U MPaAKTUYECKUX 3aHATUHN C IENbI0 MPOBEICHUS
PEUTHUHIOBOM aTTECTALMU B KOHIIE KAYKJIOI0 MECSLIA.

B konie cemectpa CTyIeHT JOKeH HaOpaThb MUHUMYM OajyioB, HEOOXOIUMBINA JJIsl JOMyCKa K
crade sk3aMeHa (3aueta). MToroBas oleHKa B KaXKIOM CEMECTPE BBIBOJUTCS C YUYETOM KOJHYECTBA
O0ayytoB, HAOpaHHBIX B XOJ€ TEKYIIEH paOdoTHI.

CaMocTosiTe1bHAsi paGoTa BKIIOYAET MOATOTOBKY K MPAKTHMYECKUM 3aHATUSAM, KOHTPOJBHBIM
pabotam, BeimosHeHue pacdeTHoro 3ananus UTP, PI'P B nuceMenHol gopme, MOATOTOBKY K 3a4€Ty WU
sk3aMeHy. CamocTosTenbHas paboTa BBIMOIHACTCA Takke B BHJE pedepara, TOKIaga Ui Mpe3eHTauN
CTYJIEHTOM [0 HIDKE IMPEICTaBICHHBIM TeMaM. BIOCIEACTBUM CTYACHTHI MPEICTABISIIOT AJS 3alUThI
CBOM DPabOTHI, B TPOILIECCE OICHUBAHUS MPOMCXOAUT OOCYX)JeHHE paboThl, a TaKXke OJHUI[ Ompoc
ctyneHTa. Ilpu 3TOM MCHOMHUTENb MOXET BbIOpaTh TEMy U3 MPEAJIOKEHHOM TeMaTHKU. B OoTaenbHbIX
cllydasix TeMa MOKET ObITh M30paHa CTYyJJCHTOM BHE TEMAaTUUYECKOTO CIIUCKa pedepaTos.

IIpu mnoaroToBke pedepara CTYIEHTY NpPEIBAPUTENIBHO CleAyeT Moao0paTh pa3inyHbIe
JUTEpaTypHbIC, IEPHOANYECKIE, HOPMATUBHBIC U JAPYIHe UCTOYHUKH U MaTepHajbl, CHCTEMATU3UPYS U
000011123t TpH TOM HY)KHYIO HH(POPMAIIHIO TI0 TeME.

BOIIpOCbI AJId CAaMOCTOATEIBbHOI0 U3YYCHHUA

Tabauna 6
Ne
w/n Tembl 17151 CAMOCTOSITEILHOTO U3YYEeHUS
1 3akoH Apxumena. [InaBanue Tei.
2 ['mapocraTnyeckre MalMHb
3 [Tpubops! nist u3mepenwus napienus. CooONIaomuecs CoCyibl.
4 JlaBieHue )XUAKOCTH Ha IIOCKUE CTeHKU. LIeHTp naBneHus. Dmiopsl
TUAPOCTATUYECKOTO JABJICHUS.
5 MecTHbIe TOTEpU Haropa npu 6osbmmx unciax PeliHombaca.
6 Hcredenue yepes HacaaKu pa3amyHOro tumna Vicreyenue mnpu nepeMeHHOM Harope.
7 VYcraHoBuBIIEECSI UM HEYCTAHOBMBIIEECS JABUKEHUE KUIKOCTH B HAMOPHBIX
TpyOOIpoBOIaX.
3 ['unpaBnuueckuii pacyeT TpyOOIPOBOIOB.

JlinHHBIE TPYOOIIPOBO/IBL.

OcHoBBI TeOpuH 11010011 HacocoB. OCHOBHBIE MTapaMeTPhl HACOCOB JlomacTHbIE

9 Hacocel. SIBnenne kaButanuu. Kosdduiment 6picTpoxoqHocTr. THIIBI TIOMACTHRIX
HacocoB. [IpuMenenue Gpopmyn nogo0us Ui epecyeTa XapakTepUCTUK HACOCOB.
YcrpoiicTBo, Kinaccupukanus, pabounii mporecc, OCHOBHBIE NMapaMeTpbl U YpaBHEHHS

10 THAPOTPAHCHOPMATOPOB.

1 O6beMHbIe Hacochl. [IpuHIUM AeiicTBHsI, 00IME CBOWCTBA U KIacCU(DHUKAIHS.
ITopuiHeBbie U TUTYH)KEPHBIE HACOCHI.

12 Ha3snayenue npuHIUI IEUCTBUSA U XapAKTEPUCTUKU. [ MIAPOAKKYMYIIATOPHL.

OUIBTPHI.

IIpumepHoe 3a1aHMe K CAMOCTOSITEIbHOM padoTe

3agava 1. OnpenenuTs MAaHOMETPUYECKOE JABJICHUE PM B BEPXHEU YaCTH OJTHOTO U3
COOOIIAIONTUXCSI COCYAIOB, HANOTHEHHBIX BOJOW, MOJA ICHCTBHEM CHIIBI P, MpUIOKEHHON K
MOPIIHIO MpaBoro cocyna (cm. puc.). Ucxomubie nannsie: P =400 kH, di = 250 mMm, d> =400
MM, d3 = 150 MM, h = 0,9 m.
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3amaua 2. [ToBOpOTHBIM KjamaH 3aKphIBa€T BBIXOJ W3 OCH30XpaHWIHIIA B TPYyOy
KBaJpaTHOrO ceueHus (cM. puc.). OnpenenuTs, Kakyto cuiny T HyKHO MPUIOKUTh K TPOCY
JUISL OTKPBITHS KJamaHa Tpu ciaeayoommx gadHeix: h= 04 m, H=1,1 M, o= 30%
o0beMHBIH Bec GensuHa ps = 700 k['/m°; mMaHOMeTpHYecKkoe NaBieHME MapoB OEH3MHA B
pesepByape Pm = 5 klla

3amaua 3. Ha mopmieHp OJHOrO M3 COOOLIAIOIIMXCS COCYAOB, HAaNOJIHEHHBIX BOJIOM,
nericreyet cuia Py 0,70 kH. Kakyro cuiny P> HYy)XHO NPHIOKHTH KO BTOPOMY THOPIIHIO,
9TOOBl YPOBEHb BOJBI O] HUM ObLT h = 0,7 M BBIIIE YPOBHS BOBI MO/ TIEPBBIM MOPITHEM?
Huamerp nepBoro mopmHs di =20mMm, BToporo d2 =300 mm.

3amaua 4. Ilo cudonHOoMy TpybompoBoay amuHoi 1 =40 m u pumamerpom d = 100 MM
HY)XHO obecrieunTh pacxon OenzuHa Q = 16 n/c. OnpenenuTh pa3HOCTh ypoBHeW H, ecnm
mmuHa TpyOompoBona 11 = 20 M, ee BO3BBILICHHE HAJ BEPXHHUM pe3epByapoM h = 2 M.
Koaddumuent comporusnenust cetku & = 6, 3amBmwkku &3 = 3. Koaddumument
conpotuBnenus tpenus A = 0,025. O6beMHbIi Bec 6ensuna ps = 750 kI'/m>

3amaua 5. Boma mopaeTcss M3 HUXKHETO 3aKPBHITOTO Oaka B BEPXHHM OTKPBITHIM Oak IO
BEPTUKAJILHOM TpyOe 3a cueT N30BITOYHOTO 1aBJeHus B HIbKHEM Oake pMm = 70 kIla (cm. puc.).
Onpenenuts pacxon Boasl Q mpu ciaeayromux naHHbiX: d = 125 MM, 1 = 3,5 M, hi= hy.
KoaddutireHT conpoTuBICHUS TPEHUSI ONMPEACTUTH MO YKBUBAJIEHTHOW MIEPOXOBATOCTU A =
0,2 MM, mpenmnonaras Hadudue KBaJIpaTHYHOW 30HBI compoTtuBieHus. Koadduiments
MECTHBIX CONPOTHBJICHUI: BXoga B Tpyoy &Bx = 0,5; BeHTmwis EBeHT = 4,5; BbIXOJa H3
TpyOBI EBBIX = 1,0.

3amaua 6. Onpenenuth oOuMiA pacxon BoAbl Q, MOCTYNMUBHIMM MO CHCTeME TpyO TMOX
Hariopom H =4,64 m. luametpst Tpyo di = 150 mm, d2 = d3 = d4 = 100 mm. lnussl TpyO 11 =
120 M; b =13 =14 = 60 M. Bocrnonb3oBaTbcs 3HAUCHUSIMH PACXOAHBIX XapaKTEPUCTHUK JUIs
HOBBIX BOJIONTPOBOHBIX TPYO: k1 = 61,4 n/c, ko =k =ks =110 n/c.
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3amaua 7. B 6ake, numeromem B qHe oTBepcTHe quameTpoM di = 100 MM 1 B CTEHKE OTBEPCTHE,
CHaOXEHHOE IWIMHIPUYECKUM HACaIKOM, auameTpoMm d = 75 MM; yCTaHOBUJICS YPOBEHb BOIBI
Ha BeicoTe H= 1,8 ™M (cMm. puc.). Onpenenutsb, Kakoi pacxoj Boabl Q mocTymaer B 0ak, eciu
1EHTp OOKOBOTO OTBEPCTHS BO3BHIIIACTCS HAJ JHOM Oaka Ha BbICOTY h = 0,4 M.
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3amaua 8. Onpenenuth MOIIHOCTh Ha Bally ILEHTPOOEKHOIO, TMOJAIOMIET0 BOAY IO

TpybonpoBoay miuHoit 1 = 1400 m u quamerpom d = 150 Mm, BbicoTa noabema Boas! Hr = 10
M, cB0OOHBIH MOTOp heB =15 M. Koadduiuent conpoTuBneHuss TpeHUs Tpy-
6omposoaa A = 0,025.
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6.1 YueOHo-MeTOAMYECKOe o0ecmedeHHe Al CAMOCTOATEIbHON PadoThI
CTyJeHTA

JIuTeparypa
Ky3nernor B.A. OcHOBBI THIpOTa30IMHAMUKH [ DJIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Ky3nenoB B.A.— DneKTpoH. TEKCTOBbIE JaHHbIe.— benropo: benropoackuii rocygapCTBEHHBIN
texHoJorndyeckuil yuusepcutet um. B.I'. [llyxosa, 9bC ACB, 2012.— 108 c.— Pexxum goctyna:
http://www.iprbookshop.ru/28374.html.— DBC «IPRbooks»

AnnprxueBckuii A.A. MexaHuKa )XHIKOCTH M raza [ DJIeKTpOHHBIN pecypc]: yueOHoe mocoodue/
AHAprXUEBCKUNA A.A.— DJEKTPOH. TEKCTOBBIE AJaHHbIe.— MuHCK: Boimsiimas mkona, 2014.—
207 c.— Pexum nocryna: http://www.iprbookshop.ru/35498.html.— SB5C «IPRbooks»
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3. MexaHuKa KUAKOCTU U Ta3a [ DNEKTPOHHBIN pECypcC]: METOANYECKUE yKa3aHus/ — DIEKTPOH.
tekcToBble qaHHble.— CII06.: CankT-IleTepOyprckuii Tocy1apCTBEHHBINA apXUTEKTYPHO-
crpoutenbHbiil yausepcuret, 9bC ACB, 2013.— 31 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/26873.html.— 3BC «IPRbooks»

4. CaBunoBckux A.I'. ['mapaBnuka [DneKTpoHHBIN pecypc]: yueoHoe mocodue mst CI10/
CapunoBckux A.I'., Kopobeiinukosa 1.10., HoBukosa JI.A.— DIeKTpOH. TEKCTOBBIE TaHHbBIC.—
Caparos: [IpodobpazoBanue, 2019.— 168 c.— Pexxum noctyma:
http://www.iprbookshop.ru/86069.html.— DBC «IPRbooks»

5. Kapenun B.C., Typnyes P.A-B., HUcaes X.A. U3MepeHue ruipocTaTH4€CKOro AaBICHUS U
AKCTIEPUMEHTAIBHOE TATBEpKIeHnEe 3akoHa [lackais.- Meton. ykas. k 51a0. padote Uzn. [THU
2009 r.

6. Hcae X.A. Pemenne TUIOBBIX 3aa4 1O THAPABIUKE (TUapocTaTika). Meron pekom. U3,
I'THH 2008 r

7. Wcaes X.A. PelmeHue TUIIOBBIX 3a/1a4 110 ruapoauHamuke. Meron pexkom. M3a. 'THU 2007 r.

8. Hcaes X.A., Maromanosa M.X. I'mapoaunamuka Kypc nexkumii.- U3n. TTHU 2010 1.

7. OueHoYHbIE CPeCTBA

7.1 Bonpocel K 11epBoiil PYOE/KHOM ATTECTANNH

1. PeanbHble U uaealibHbIC KUAKOCTH, OCHOBHBIE TIOHITHUS U ONPECICHHUS.

2. duznveckre CBOMCTBA KUIKOCTEH. [IM0THOCTD, yaenbHBIN BEC, 00hEM, YICTbHBIN 00BEM.

3. CxxumaemMocTh kuaKocTH, KoagpuimenT 06beMHOro CKaTHsl, TEMIIEPATYPHOTO PACHIIHPEHHS.
YrpyrocTts napoB *KUJIKOCTH.

4. IloBepxHocTHOE HaTsKkeHue. @opmyia Jlamnaca.

5. I'mapocratuka. ['mapocraTuyeckoe AaBiaeHue (CpenHee, MCTUHHOE). ENMHUIBI U3MEpeHusT JaBICHUS.
[TosicauTe, 9TO Takoe a0COMOTHOE W U3OBITOYHOE THIPOCTATUYECKOE JABJIICHUE U KAKOBa CBS3b MEKIY
HUMHA?

6. I'mapocratnueckoe naBieHne u  ero cBoiictBa? OOBICHUTE, YTO MOHUMAIOT TOJ TEPMUHAMM:
«BHEILIHEE JaBJICHHUE» U «BEecoBOEe NaBieHue»? UTo Takoe TexHudeckas U (usmueckas armocdepa B
KaKUX eIMHHIIaX BbIpaxkaeTcsl.

7. OCHOBHOE ypaBHEHHE T'MAPOCTATUKU. Hamuimmre U MosSiCHUTE OCHOBHOE YpPaBHEHHE T'MIPOCTATHKU.
Cdopmynupyiite 3axon [Tackans.

8. YpaBHeHnue Dinepa.

9. Coobmraromuecsi cocynasl. OmpeneneHrue YpoBHS KHIKOCTH B cocyne. OmpeneneHUE IIOTHOCTH
KUAKOCTH B coobmaroumxes cocyaax. OmpeneneHue AaBieHUS Ha MOBEPXHOCTU KHUJIKOCTH B
COOOIAOIIUXCS COCYIaX.

10. HazoBute mpuOopbl Afii U3MEpEHHUs HU30BITOYHOIO THUIAPOCTATHYECKOTO JaBJICHHUSI M TOSCHUTE
NPUHIMIT UX JEUCTBUSA, OCHOBHBIE (opmynbl. [loscHUTE, YTO Takoe Mhe30METpUYecKas BbIcOTa?
[TpubGops! 11t u3mMepeHus napieHus. [IpuHIMN nelcTBHS Mbe30MeTpa, Ha yeM ocHOBaH. OnpeneneHue
JABJICHUS KUJKOCTU B MTbE30METPE.

11. Onpenenenue rIyOUHBI IOTPYKEHUS TOUYKH U €€ ITapaMeTpPhI.

lMuppocratudeckue MamuHbl. [IpuHIAT ASHCTBHUSI OCHOBHBIE (JOPMYIIBL.

12. JlaBneHue )KUIKOCTH Ha CTeHKH Tpy0. Pa3priBaronue ycunus (Tpyoa, pe3epByap).

13 Kakue npubopsl 111 U3MepeHus JaBieHus Bam u3BecTHBI?

14. Yem oTimyaeTcsi 1O Ha3HAYEHUIO TbE30OMETP OT PTYTHOIO MaHOMeTpa?

15. Yto Ha3LIBAIOT OTHOCUTEILHEBIM IIOKOEM KHUIKOCTU?

16. UTo Ha3bpIBarOT MNOBEPXHOCTSIMHU PABHOTO JIAaBJICHUS?

17. ChopmynupyiiTe 3akoH ApXxumesna.

18. [IpuHumn pa®oTHl TMAPABIMYECKOTO Mpecca.
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KIIJ[ ruapaBindeckoro mpecca.
19. Ilo kakoii ¢opmyse ompenensercss Cuia JaBICHUS JKUAKOCTH Ha IUIOCKHE TOPU30HTAIHHBIE
IUIOMAgKH?
20. ITo xakoit Qopmyne ompenensercss cuia IaBICHHsS >XUAKOCTH Ha IUIOCKME HAKIOHHBIE CTEHKH.
IlenTp naBiieHUS.
21. Ilo kako#t (opmyne ompenensercs cuia IaBICHUS KUAKOCTH HAa KPUBOJIUHEHWHYIO MOBEPXHOCTH?
22. Y10 Ha3BIBAIOT TEJIOM OABJICHUS?

KAPTOYKA Ne 1 (nepBast pyOexHast aTTecTarus)

1. 'mapocraTuka. ['mapocratuueckoe qaBieHue (CpeaHee, ICTUHHOE) €ro eIMHULIBI U3MEPEHMUSI
2. Yopyrocts napoB xxujkocty. [loBepxHocTHoe HaTsxeHue. @opmyina Jlamaca.

3. Onpenenenue riryOUHBI MOTPY)KEHUS TOUKH U €€ TapaMeTphl.

7.3 Bonpocel KO BTOPOil PYOE/KHOI ATTECTALNHN

1 OcHOBBI THAPOAMHAMUKH. ['MApOCTAaTHYECKHE DJIEMEHTHl TOTOKA (CMOYEHHBIM MEpUMETP, HATIOPHOE
JBUKEHUE, THIPABIMUECKUN Panyc).

2. CxeMa IBUXKEHHUS )KUAKOCTU. DJIeMEHTapHas cTpyika. JIuHus Toka.

3. YcraHoBuBIIEECS U HEYCTAaHOBUBILEECS JBHKEHUE KUAKOCTU. CpeaHsisi CKOpocTh moToka. Pacxon
JKUJIKOCTH. Y paBHEHUE pacxo/ia JIyisl SJIEMEHTapHOU CTPYHKH, MTOTOKA.

4. YpaBHEHHE HEPA3PBIBHOCTH.

5. BeiBon ypaBHeHusi bepnynnu. YpaBHenuwe bepHymnu s 3JE€MEHTApHOM CTPYWKHA peaibHON
KUJKOCTU. [ 'eOMETpUYECKUN U HHEPIreTUYECKUN CMBICI cllaraeMelX ypaBHeHus 1. beprysum.

6. Kak HaspiBaercs kod(pduimeHT o, Bxomsmuid B ypaBHenue JI. bepHymnu 11 moToka peanbHON
JKUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCUT €0 BEIUYUHA?

7. OOBsicHUTE, YTO OOYCIIOBJIEHBI MOTEPH IOJHOTO HANOpa M KAKOB WX JHEPreTHMYECKUH  CcMBbICH?
[ToscauTe, 4TO MOHUMAIOT IO TEPMUHOM "ylieNbHAas SHEprus'?

8. OOBsicHUTE TEPMUHBI "MecTHasi CKOPOCTh" M "CpeIHssl CKOPOCTh" M YKaXHTe, KaK ONpPEIesioT 3TH
CKopocTH?

9. CkopoctHas TpyOKka u TpyOka [Iuto?

10. IlosicHuTe, UTO TaKO€ JTUHUS MOJHOTO HAMOPA U MbE30METPUYECKasl JHHUS, YTO OyIyT MPEACTaBIATh
COOOM ATH JIMHUU TIPU PABHOMEPHOM  JIBWXKCHHUHU PEaTbHOM KUAKOCTH?

YTO MOHUMAOT MO TEPMUHOM GKMBOE CEUEHHE IMOTOKA HKUIKOCTU»?

11. HazoBUTE peKUMBI IBHKCHUS KHUJIKOCTH U YKQXKHUTE UX XapaKTepHbIe OCOOCHHOCTH.

[TosicauTe, uTO Takoe Kputepuit PeliHonbaca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCHT.

[TosicauTe, uTO Takoe kputudeckoe yucio PeiiHonbaca?

12. TlosicHuTe, KakuM OOpa3oM TMpHU THUIPABIUYECKUX PpACUETaX OMPEACNSIOT PEXHUM JIBUKEHUS
KHUJIKOCTH M, C Kakoi 1enbio? [losicHuTe, 4TO Takoe KpUTHYECKasi CKOPOCTh, OT KaKuX (paKTOpOB OHA
3aBUCHUT U Kak e€ onpenessitor? Hanummre v nosICHUTE aHATUTUYECKUE 3aBUCUMOCTH [TOTEPh HANopa 1o
JUIMHE OT Cpe/lHEeil CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpOYJIEHTHOM PEXUMaX JBMXKEHUS KUIAKOCTH.
13. Hanmmmre u mosicaute dopmynsl Jlapcu-Beiicbaxa u BeiicOaxa. [losicHuTe, KaKk ONBITHBIM ITyTEM
OTIpeNIeNIAI0T BeNMYMHBI Ko3(pduumentoB A u & Uro xapakTepusyoT K03pduuueHTs A U & OT Kakux
(dakTOpoB B 00IIIEM CIy4yae OHU 3aBUCAT U KaK UX OMPENENSIOT IPU THIPaBIMYECKUX pacyeTax?

14. O6bsacHuTe, uTo Takoe A3 u A3/d, Kak HalTH BEIMYUHY A3 TIPU TUAPABINYECKUX pacyeTax.

Ha3zoBute 001acTi IHIpaBIMUYECKOr0 COMPOTHUBICHUS TPYOOIPOBOJIOB U OOBACHUTE, KAaK ONpPEICIISIOT
00JacTh CONPOTUBIICHUS ITPU TUAPABIUUYECKUX  pacyeTax.

15. Y306pasute cxeMbl JIBUKEHUS KUAKOCTH TIPH PE3KOM MoBOpoTe TpyOsl Ha 90°, a Takske mpu pe3KoM
pacIIUpeHUH U PEe3KOM CY>KEeHUH TPyOONpoBoO/ia U AaiTe MOSICHEHHUS K HUM, yKa3aB, YTO XapaKTEepPHO IS
JBYDKEHUS TIOTOKA IPU MPOTEKAHUU €T0 Yepe3 JIFo00e MECTHOE COMTPOTHUBIICHUE.

16. UTo MOHUMAIOT MO/ MAJIBIM OTBEPCTUEM B TOHKOW CTEHKE MPU UCTCUECHHUH KUJIKOCTH U3 OTBEPCTHUI?
CikaTtoe ceueHue, IPUUUHBI CXKATHUSL CTPYH, UEM OLICHUBAIOT BEIMYUHY CHKATUS CTPYH?
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17. Uto Ha3bIBAIOT HACAJKOW, THMBI Hacajok, ux HazHaueHue? Kooaddurment ckopoctu. Uto onH
YUUTBIBAET, Kak onpexaensercsa? Koaddument pacxoma. Uto oH yuuThIBaeT, Kak ONpeaesieTcs?
Koaddumuent comporusnenust (orBepctusi, Hacaaka). Kak oH omnpeaensercss Mo ONBITHBIM JTaHHBIM?
OObsicHUTe, TIOYEMY TIPH UCTEYCHHMH W3 HACAJOK PACXOJ KHUAKOCTH OOJNbIle, YeM MpPHU HUCTECYCHUU U3
MaJIOr0 KPYTrjoro OTBEPCTHUSI B TOHKOM CTEHKE?

18. Hanummmre u mosicaute (GopMysibl sl OTpeeNieHUs] CKOPOCTU M pacXojia MPH UCTCUECHUU KHUIKOCTH
U3 OTBEPCTUH M HAcaJ0K B aTMOC(epy MpU MOCTOSHHOM HaIope.

19. M300pa3uTe M MOSCHUTE CXEMbI MCTEUCHHS JKUIKOCTH W3 MAaJOro OTBEPCTHS B TOHKOW CTEHKE U
4yepe3 BHEITHUN NUIUHIPUYECKUI HAacaJ0K B aTMocdepy.

20. H3mepeHue pacxoIOB M CKOPOCTEH JKUAKOCTH (0OBEMHBIH M BecoBOil cmocob). Pacxomomep
Bentypu, npyuHIUI 1EUCTBUA.

21. 'mppaBnuyeckue CONPOTUBIICHUS. BA3KOCTh )KUAKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS.

22. PexxuMbl IBUKEHUS KUAKOCTH (JTAMUHAPHBIN, TYpOYICHTHBIN ).

ChopmynupyiiTe MOHSATUS THIPABINIECKOTO yaapa.

23. [Ipsmoit 1 HEnpsiMOii TuapaBIrdeckuii yaap. Uro takoe asza ymapa?

OOBsicHUTE TIPOLIECC U3MEHEHUsS JaBJIICHHUS B TPyOONMpPOBOJIE, MUTAEMOM W3 pe3epByapa, MpU MPSIMOM
TUIPaBIMYECKOM yape.

24. Hanumute u nosicaute popmyny H. E. XKykoBckoro st onpeeneHus MOBBIIICHUS AaBICHUS TIPH
ynape. Hanmummre u nosicaure GopMyity Ajisi onpeAeseHusl CKOPOCTH paclpOCTpaHEHUS YAapHOIl BOJTHBIL.
25. Ha3zoBuTe TexHHUUYECKHE MOKa3aTeld Hacoca.UTo Takoe Hamop Hacoca U Kak €ro OmpeieiuTh IO
noKazaHusM puOopoB? UTo Takoe MOITHOCTh HACOCA U TTOJIe3HAS MOIITHOCTh?

26. Yro Takoe KII/] Hacoca? Kakue norepu yuutsiBaeT KIIJ] Hacoca u ero cBsa3pb ¢ apyrumu KITJ(? Yto
Ha3bIBACTCS XapakTepucTUKOM Hacoca? YTto Ha3biBaeTcs nojeM Hacoca Q-H u cBsa3b ero ¢ KII/] nacoca?
27. Kak u3MEeHSIOTCS To/lava, HAarop ¥ MOIIHOCTh Hacoca MPH U3MEHEHUH YacTOTHI BpallleHusI pabodero
KoJjeca?

28 Uro Takoe KaBUTAIHs, KAKOBBI €€ BHENIHKE Mpu3Haku? UTo Ha3bIBacTCS KaBUTAIIMOHHBIM 3amacoM Ah
Y KaK €ro ONpeIeInTh IPU UCTIBITAHUAX ?

29. Yto Ha3bIBae€TCsl KPUTHYECCKUM KAaBUTAIIMOHHBIM 3amacoM Ahkp? UTo Ha3bIBaeTCs MOMYCKA€MbIM
KaBUTAMOHHBIM 3armacoM Ahgon? ®opmyna PynHeBa aiis onpeneneHust KpUTUYECKOTO KaBUTAIMOHHOTO
3anaca?

30. Yto Takoe BRICOTA BCAchIBaHUA U KaK OHa CBsI3aHa ¢ KaBuTanueil? Uto Ha3nIBaeTCsd KaBUTAIIMOHHOU
XapaKTEePUCTHUKOW M Kak oHa m3o0pakaercsa rpaduyeckn? YUTo Ha3pIBaeTCsl 4aCTHOM KaBUTAI[MOHHON
XapaKTePUCTUKOM U Kak €€ MOJIy4YUTh MPHU UCTIBITAHUSIX ?

31. Uro Ha3pIBacTCs OOBEMHLEIM HACOCOM, KaKHe BBl 3HAaeTe OObeMHBIC Hacochl? UTO Ha3bIBaeTCs
XapaKkTEepUCTUKON 00beMHOT0 Hacoca? M300pa3uTte XapakTEpUCTUKY 3TOTO Hacoca.

32. HazoBuTe ¥ MOSICHUTE OCHOBHBIC TEXHHYECKHE IMOKA3aTelH OOBbEMHBIX HACOCOB. UTO Ha3bIBaeTCs
HAllOPHOM  XapaKTepUCTHUKON OO0OBEMHOIO0 HEperyJupyeMoro Hacoca, KakoBo e€ rpaduieckoe
u3o0paxenue?

33. Yro takoe KOd(PUIMEHT yTeUueK Hacoca U KakK OH CBSA3aH ¢ 00BEMHBIM KOA()(PHUITMEHTOM ITOJIE3HOTO
NencTBUI?

34. HanumuTe ¥ MOSICHUTE YpaBHEHHUE HAIIOPHOUW XapaKTEPUCTUKH 0OBEMHOTO Hacoca.

Kak onpenenuTs MOITHOCTh IPUBOJHOTO JBUTATENS 00BEMHOIO HACOCA IO €r0 apaMeTpam.

35. Kakue Hacochl Ha3bIBAIOTCS POTOPHBIMHU pPaJAvaIbHO-TOPIIHEBBIMUA, OCHOBHBIE CBEJACHUA O HUX?
N3noxuTe 0OCHOBHBIE CBEIEHUS O POTOPHBIX aKCHAIbHO-TIOPUTHEBBIX HacOcax?

KAPTOYKA Ne 1 (BTOpast pyOexHasi aTTecTarlus)
1. YpaBuenue bepuymiu 1151 yCTaHOBUBIIETOCS ABUKEHUS UI€ATBHOM KUKOCTH.
2. Buasl ruapaBnuueckux notepb. Tpyoka [luto, pacxomomep Bentypu.

3. JlamuHapHbBIi 1 TypOyJIEHTHBIN PEXXUMBI ABMKEHUS )KuAKocTH. Yucno PeliHombaca.

7.5 Bonpochbl Kk 3a4eTy 1o auciuuniane «IIpukjiaagHasg ruapoaInHaMHIKA

1. PeaanHe U UACAJIbHBIC XKUAKOCTHU, OCHOBHBIC ITIOHATHUA U onpeneneHHﬂ.
2. ®uznveckre CBOMCTBA KUIKOCTEH. [IM0THOCTD, yIenbHBIN BEC, 00hEM, YICTbHBIN 00BEM.
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3. CxumaemocTb xunkoctu, Koadduiment o0beMHOTO AT, TEMIIEPATYPHOTO PACITUPEHUSI.
Yrpyrocrts napoB *KUJIKOCTH.

4. IToBepxHOCcTHOE HaTsbKeHUEe. Dopmyia Jlamnaca.

5. 'umpocraTtuka. I'mapocraruueckoe napieHUe (CpeaHee, UCTHHHOE). EMuHUIBI n3MepeHus: JaBJICHUS.
[Tosicuute, 4TO Takoe aOCOTIOTHOE U M3OBITOYHOE TUAPOCTATHUECKOE JaBJIEHUE M KAaKOBAa CBSI3b MEXIY
HUMH?

6. I'mapocraTtmyeckoe maBieHHe W ero cBoicTBa? OOBSICHUTE, YTO TMOHUMAIOT I0J TEPMUHAMH:
«BHEIIIHEE JABJICHHE» U «BECOBOE NaBieHHe»? UTo Takoe TexHuWdeckas u (usmueckas armocdepa B
KAaKUX €IMHMIAX BBIpAXKaeTcsl.

7. OCHOBHOE ypaBHEHHE TMIPOCTATUKU. Hamummre U MosiCHUTE OCHOBHOE YpaBHEHUE TMAPOCTATHKHU.
Chopmymnupyiite 3akoH [lackars.

8. YpaBHeHue Diinepa.

9. Coobmarommecs: cocynbl. OmnpeneneHue YpoBHS JKHUIKOCTH B cocyzae. OmpeneneHue IUIOTHOCTH
KUAKOCTH B coolOmarommxes cocymax. OmpeneneHue NaBlIeHUS HA MOBEPXHOCTU IKHUIKOCTH B
COOOIIAIONIUXCS COCYaxX.

10. HazoBute mpuOOpbl Afisi M3MEpEHUs H30BITOYHOrO THUIAPOCTATHYECKOTO JABJICHHUS M TIOSCHUTE
OPUHLIMII MX JEUCTBUA, OCHOBHbIE (opmysbl. [loscHuTe, 4YTO Takoe Nbe3oMeTpUuecKas BbicoTa?
[Tpubops! m1s u3mepeHus nasieHus. [IpuHIUN nelcTBUS Mbe3oMeTpa, Ha 4eM OocHoBaH. OrmpenencHue
JIABJICHUS KUJKOCTHU B ITbE30METPE.

11. Onpenenenue riryOMHBI TOTPY>KEHHS TOUKU U €€ TTapaMeTphl.

['uapocraTudeckue MamuHbl. [IpuHIAT 1eHCTBUSI OCHOBHBIE ()OPMYIIHI.

12. JlaBneHue )KUAKOCTH HA CTEHKH TpyO. Pa3priBaromue ycunust (TpyoOa, pe3epByap).

13 Kakue mpubopsl 11 u3MepeHus naBieHns Bam u3BecTHBI?

14. Yem oTiinyaeTcs IO Ha3HAYEHUIO ITbE30METP OT PTYTHOTO MaHOMeETpa?

15. UTo Ha3EBIBAIOT OTHOCUTEILHBIM ITIOKOEM  SKUIKOCTH?

16. UTo Ha3bpIBarOT NOBEPXHOCTSIMHU PABHOTO J1AaBJICHUS?

17. ChopmynupyiiTe 3akoH ApXxumesna.

18. [punuun pabotsl ruppasaudeckoro mnpecca. KIIJ rumpasmudeckoro mnpecca.

19. Tlo kakoit ¢opmyse onpeaeNnseTcss Cuia JaBICHUS KUIAKOCTH HA IIJIOCKHE TOPU3O0HTAIbHBIC
IUIOIAAKA?

20. ITo xakoii (opmyne ompemensercs Cuia JaBICHUS >XUIKOCTH Ha IUIOCKHE HAKJIOHHBIC CTCHKHU.
LlenTp naBneHus.

21. Ilo xakoi dopmyse omnpenensieTcs Cuiia AaBICHUS KUIKOCTH HA KPUBOJWHEHHYIO MOBEPXHOCTH?
22.Yt0o Ha3bIBAIOT TEJIOM JIaBJICHUS?

23. OCHOBBI TUAPOJMHAMUKH. | HAPOCTaTUUECKHE JIEMEHTHI MMOTOKA (CMOYCHHBIA TIEPUMETP, HAITOPHOE
JIBUKEHUE, TUAPABIUYECKUI paguyc).

24. CxeMa IBUKEHUS )KUIKOCTU. DJIEeMEHTapHas cTpyhka. JInHus Toka.

25. YcraHoBuBILIEECS M HEYCTAHOBHBIIIEECS ABMXKEHUE KUIAKOCTU. CpemaHsis CKOpoCcTh MoToka. Pacxon
JKUJIKOCTH. Y paBHEHUE pacxo/ia JIyisl SJIEMEHTapHOU CTPYHKH, TOTOKA.

26. YpaBHEHUE HEPA3PHIBHOCTH.

27. BwiBox ypaBHeHus bepnymnu. YpaBHeHue bepHymnum s 3JIeMEHTApHOM CTPYWKH peajbHOU
KUJKOCTU. [ '€eOMETpUYECKUN U HHEPreTUYECKUN CMBICI claraeMelX ypaBHeHus 1. beprysum.

28. Kak HaspiBaercs kodddumueHT o, Bxonsmmii B ypaBHeHue J[. bepHymin mis motoka peanbHON
JKUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCUT €0 BEIUYHUHA?

29. OOBscHUTE, YTO OOYCIIOBJIECHBI MOTEPU MOJIHOTO HANoOpa M KAaKOB UX SHEPreTHUECKUH CMbICH?
[ToscauTe, 4TO MOHUMAIOT MO TEPMUHOM "ylieNbHast SHeprus'?

30. O6BscHUTE TEPMUHBI "MECTHasi CKOPOCTh" U "CpeaHss CKOPOCTh" U YKaKUTE, KaK ONPENEISIOT 3TH
CKopocTH?

31. CkopocTHas TpyOka u TpyOka ITuto?

32. IloscHuTe, 4TO TaKO€ JTUHUS MOJHOTO HAMOpa U MbEe30METpUYECcKasl JHHHUS, YTO OyIyT MPEeACTaBIATh
co0O0#1 9TH INHUY TIPU PABHOMEPHOM  JABM)KCHHUH PEAIbHOU KUIKOCTH?

YTO MOHMMAIOT MO TEPMUHOM GKMBOE CEUEHHE IMOTOKA HKUIKOCTU»?

33. HazoBuTe pesKUMBI IBHIKEHUS )KUJIKOCTH M YKAKHUTE UX XapaKTEPHBIE OCOOCHHOCTH.

[TosicauTe, 4TO Takoe KpuTepuit PeliHonbaca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCHUT
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34. Hanmmmre u nosicaute dopmynsl Jlapcu-Beiicbaxa u Beiicbaxa. [losicHUTE, KaKk ONBITHBIM ITyTEM
OTIpeNeNAI0T BeNMYMHBI K03(pduumentoB A u & Uro xapakTepu3yroT Ko3pduuueHTs A U & OT Kakux
(dakTOpoB B 00IIIEM CTy4yae OHU 3aBUCAT U KaK UX OMPENENSIIOT IpU THIPaBINYECKUX pacyeTax?

35. O0BsicHUTE, 4TO Takoe A3 U Ad/d, Kak HAMTH BETUYUHY A TIPU THAPABINYECKUX pacueTax.

HazoBure o0mact TUAPABINYECKOTO COMPOTHBIICHUS TPYOOMPOBOAOB U OOBSICHHUTE, KAaK OMPEACIISIOT
00JacTh CONPOTUBIICHUS ITPU TUAPABIUUYECKUX  pacyeTax.

36. M300pasute cxeMbl JBMKEHHUS KMAKOCTH TIPH PE3KOM HOBOpoTe TpyOsl Ha 90°, a Takske mpu pe3kom
pacIIUpeHNH U PEe3KOM CY>)KEHUH TPyOONpoBo/Ia U AaiTe MOSICHEHHUS K HUM, yKa3aB, YTO XapaKTEepPHO IS
JBYDKEHUS TIOTOKA IIPU MPOTEKAHUU €To Yepe3 JIFo00e MECTHOE COMTPOTHUBIICHUE.

37. YUTo MOHUMAIOT O], MAJIBIM OTBEPCTUEM B TOHKOW CTEHKE MPU UCTCUECHHUH KUJKOCTH U3 OTBEPCTHUI?
Cixaroe ceueHue, MPUYUHBI CKATUSI CTPYH, YEM OIICHUBAIOT BEJIMUUHY CHKATHUS CTPYHU?

38. Uto Ha3bpIBalOT HACAJKOH, THUMBI Hacajok, ux HazHadeHue? Koaddumument ckopoctu. Uto onH
YUUTBIBAET, Kak onpexaeisercsa? Koadduument pacxoma. UTo oH yuuTHIBaeT, Kak ONpeaesieTcs?

39. KoaddunueHnt conpoTunieHus: (0OTBEpCTHs, Hacaaka). Kak oH ompenemnseTcs mo OmbITHBIM JaHHBIM?
OObsicHUTe, TIOYEMY TIPH UCTEYCHHH W3 HACAJOK PAcXOJ KHUAKOCTH OOJNbIle, YeM NpPHU HUCTECYCHUU U3
MaJIOrO KPYTrjoro OTBEPCTHUSI B TOHKOM CTEHKE?

40. HanummiTe ¥ mosicHUTE (GOPMYIIBI IJIsl ONPEIEIICHUS] CKOPOCTH M PAcXo/ia MPU MCTEUYCHUU KUIKOCTH
U3 OTBEPCTUH M HAcaJ0K B aTMOC(epy Mpu MOCTOSHHOM HaIope.

41. N300pa3ute U MOSICHUTE CXEMBI MCTEUEHUS >KUJIKOCTH M3 MAJlOTO OTBEPCTHSI B TOHKOH CTEHKE W
4yepe3 BHEITHUN NUJTUHIPUYECKUI HAacaJ0K B aTMocdepy.

43. Hanummre u noscaute ¢popmyny H. E. )KykoBckoro st onpeneneHus MOBBIIMICHUS JaBICHUS TIPH
ynape. Hanummre u nosicaure GopMyity ajist onpeaeseHusl CKOPOCTH pacpOCTpaHEHUS YAapHOIl BOJTHBIL.
44. HazoBuTe TEeXHMYECKHE MOKa3zaTeld Hacoca. YTo Takoe HAmop Hacoca U Kak €ro ONpeAeNUTh MO
noKazaHusIM puOopoB? UTo Takoe MOITHOCTh HACOCA U TTOJIE3HAS MOIITHOCTh?

45. Yro takoe KIIJ] nacoca? Kakue norepu yuutsiBaet KIIJI Hacoca u ero cBs3b ¢ apyrumu KIIA? Yro
Ha3bIBACTCS XapakTepucTUKOM Hacoca? UTto Ha3zbiBaeTcs nojeM Hacoca Q-H u cBsa3b ero ¢ KII/] nacoca?
46. Kak U3MeHSIOTCS M0o/1aya, HAmop ¥ MOIIHOCTh HAcOCa MPU M3MEHEHUU YacTOTHI BpallleHUs: pabodero
KoJjeca?

47.Yrto Takoe KaBUTAIIMsI, KAKOBBI €€ BHENIHKUE Mpu3Haku? UTo Ha3bIBaeTCS KaBUTAIIMOHHBIM 3amacoM Ah
Y KaK €ro ONpe/IeIUTh IPU UCTIBITAHUAX ?

48. Uto Ha3bpIBaeTCS KPUTHYECKUM KaBHTAIIMOHHBIM 3amacoM Ahkp? UTo Ha3bIBaeTCs MOMYCKA€MbIM
KaBUTAMOHHBIM 3armacoM Ahgon? ®opmyna PynHeBa ajis onpeneneHust KpUTUYECKOTO KaBUTAIMOHHOTO
3anaca?

49. Y10 Takoe BBICOTA BCACLIBAHMS U KaK OHA CBA3aHa ¢ kaBuTanuen? UTo Ha3bIBacTCS KaBUTAIIMOHHOMN
XapaKTEepPUCTHUKOW M Kak oHa m3o0pakaerca rpaduyeckn? UTo Ha3pIBaeTCs 4aCTHOM KaBUTAI[MOHHON
XapaKTePUCTUKOMN U Kak €€ MOJIyYUTh MPHU UCTIBITAHUSIX ?

50. Ha3oBuTe U MOSICHUTE OCHOBHBIE TEXHHYECKHE TOKa3aTelan OOBEeMHBIX HacocoB. UTO Ha3bIBaeTCs
HAllOPHOM  XapaKTEepUCTHUKON OO0BEMHOI0 HEperyJupyeMoro Hacoca, KakoBo e€ rpaduieckoe
u3o0paxenue?

OO0pa3sen KAPTOYKHU K 3a4eTy MO JUCHHUIJIMHE

T'PO3HEHCKUI 'OCYIAPCTBEHHbBII HEGTAHOW TEXHUYECKU YHUBEPCUTET
KA®DE/IPA "TEIIVIOTEXHUKA U I'J[PABJIUKA"

JlucuunnuHa IIpukJagHas THAPOANHAMHMKA

Cemectp - 5

I'pynma HH-21

Kaprouka Ne 1 (k 3a4eTy 1o TUCIUIUIMHE)

1. | OcHOBHOE ypaBHEHHME TI'MApPOCTaTUKHA. Hamummre M NOSICHUTE OCHOBHOE YpaBHEHHUE
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ruapoctatuku. Chopmynupyite 3akoH [lackars.

2. | OcHOBBI THIPOAMHAMUKH. [ HApOCTaTHYECKHE IIEMEHTHI ITOTOKA (CMOUYCHHBIH MEPUMETD,
HAIMoOpHOE JIBHKEHHE, THIPaBIMUECKUN painyc).

3. | BeiBog ypaBHeHus bepHymin. YpaBHeHne bepHyn i1 371€eMEHTapHOW CTPYHUKHU pealbHON
KUIKOCTU. | '€OMETpUYECKUN U SHEPreTUYECKUN CMBICII craaraeMelx ypasHeHus 1. beprymim.

4. | Ha3oBuTe TeXxHHUECKHE TIOKA3aTENIN Hacoca. YTo Takoe Harmop Hacoca U Kak €ro OIpeenuTh

10 TIOKa3aHusIM TpruOopoB? UTo Takoe MOITHOCTHh HAcOCa U TI0JIe3HAsI MOIITHOCTh?

3aB. kadeapoi
«TennorexHuka U THAPABINKAY P.A-B. Typnyes

7.4 Tekymumii KOHTPOJIb

JlaGoparopHnas padora 1.1

I/I3MepeHne IT'HAPOCTATHYECCKOI0 JaBJCHUA H IKCIIEPUMEHTAIBHOC IOJATBEPKACHUE

3akoHa Ilackans

1. Heab padoTsI:

1. 3MepuTh C NOMOIIBIO MPYKUHHBIX MaHoMeTpoB M;, M>, M3 (pucynok 1.3) ruapocTaTHYecKoe
nasieHue B Tpéx Toukax (1,2,3 ), 3armyOnEéHHBIX Ha Pa3IUYHYI0 BEJIMYMHY IOJA YPOBEHb KUIKOCTH
COOTBETCTBEHHO Ha h; , hy , hs HaxonsmElcs B a0COMIOTHOM IMOKOE MOJT IEHCTBUEM CHIIBI TSIKECTH,

2. HO,Z[TBep,Z[I/ITB Ha OCHOBAaHHH OIIBITHBIX JAaHHBIX 3aKOH HaCKa.H}I;

3. Iloctpouths mo manHbIM ombiTOB Ne 1, 2 B macmrabe SMOpy MaHOMETPUYECKOTO JABJICHUS IO

rIyonHe h (cm. puc. 2).

1.

S kW

OcnoeHvle KOHMPOIbHBIE 80npochl (K 1ad. pabome 1.1)

UTto Takoe rTUAPOCTAaTUYECKOE JABICHUE U KaKOBBI €r0 CBOWCTBA?

[MosicauTe, 4To Takoe abCONMIOTHOE W M30BITOYHOE THIPOCTATHYECKOE JABJICHHE M KAaKOBa CBS3b
MEX]1y HUMH?

OObsicHUTE, UTO IOHUMAIOT 0T TEPMUHAMU: «BHEILIHEE IaBJICHUE» U «BECOBOE JIaBJICHUE)?
Hanummre 1 mosicHUTE OCHOBHOE YPaBHEHHE THIPOCTATUKH.

Cdopmynupyiite 3axon [Tackans.

HazoBute mpubopbl s u3MEpeHHs H30BITOYHOTO THUIPOCTATHUYECKOrO JIaBJICHUS W IOSICHUTE
MPUHLINI UX JEHCTBUS.

[MosicauTe, 9TO TaKoe Mbe30MEeTpHUUECKas BbIcOTa?

B uém cocrosio MNPUHOHUIIAATIBHOC OTJINYHC B YCJIOBUAX NPOBCACHUS ICPBOT'O U BTOPOIO OIIBITOB?

9. g yero HYXHO 3HaTh MPEBBIIIEHUE OCH BPAIIECHUS CTPEIKU MPYKUHHOTO MaHOMETpa HaJ TOUKOM

€r0 MOIKJIIOUEHUS?

10. DOnropa rugpoCTaTUYECKOrO NABIEHUS, KaK €€ CTPOSIT U C KaKOH LeNbI0?

JlabopaTtopHnas pa6ora 1.1a (6p.)

Onpeneﬂeﬂne THAPOCTATHICCKOI'O JaBJICHUA U IIJIOTHOCTH KUIKOCTH
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1. Heab padoTsI:

1. OnpesenuTh eHy JeNeHHs CTPEJIOYHOro MaHOMeTpa B arMocdepax, KI/M2, M BOJI. CT., MM PT. cT, Ila.
YUHUTBHIBASI, YTO MAHOMETP UMEET CTO JIEMEHTAPHBIX JICICHUI.

2. OnpenenuTh MIOTHOCTh BTOPOM KUAKOCTH, CUMTAsI, YTO B JIEBOM AU(depeHInaibHOM Tbe30MeTpe —
BOJA.

N oLk w N

10.
. UTO 1 B KaKuX eIMHMIIAX U3MEPSIET: )KUIKOCTHOW MaHOMETD, Mbe3omeTp. Kakoro naBineHus

11

12.
13.

14.

15.
16.
17.
18.

OcHOBHbBIE KOHTPOJIbHBIE BONIPOCHI (K J1ad. padore 1.1a Bp.)

UYTO MOHUMAIOT O] CBOOOTHOM MOBEPXHOCTHIO KUIKOCTH?

Kakumu cBoiicTBamu 007a1aeT €AMHUYHOE THAPOCTATHYECKOE J1aBeHne?
EnnHndHOE ruIpoCcTaTniyeckoe JaBIeHUE 3TO-

Ort uero 3aBucut EqHNYHOE rHIpocTaTHYECKOE AaBlIeHUE?

Ecnu Ha cBOOOAHYIO TOBEPXHOCTH KHIAKOCTH JIEUCTBYET aTMOC(HEPHOE JIaBIICHHUE Po , TO o011Iee NN
abCOTIOTHOE JAaBJICHUE B TOYKE KHUAKOCTHU: BhIpasuTcs GopMyInnoi ....

Ecnu Ha cBOOOAHYIO TOBEPXHOCTH KHUIKOCTH JICUCTBYET AaBICHUE Pu— OombInie, yeM aTMochepHoe

Py > P y :
(F'm a), To aOCOJIIOTHOE JABJICHUE B TOYKE KHIKOCTH HaieM 1mo hopmyre:
[Tox W30BITOYHBIM JaBIIEHUEM TOHUMAIOT ...

Hanumute 1 00bICHUTE OCHOBHOE YpaBHEHHUE TMIPOCTATUKH

IIbe30meTp naér nokasaHue. ..

Kaxk ompenensiercst BeIcOTa )XUJIKOCTH B be3omeTpe. [IpuBenure hopmyiy.

[Mpueaute hopmyty A U3MEPEHUS MHE30METPOM JaBJICHHUS, PABHOTO OJHOM aTMocdepe B cocyne
3aII0JIHEHHOM BOJOM?

[MpuBeaute hopmyty A U3MEPEHUS MHE30METPOM JaBJICHHUS, PABHOTO OJHOM aTMocdepe B cocyne
3alIOJIHEHHOM PTYThIO?

st onpenienieHust pa3HOCTH JIaBJIEHUM B IBYX MPOU3BOJIBHO B3SITHIX TOUKAX MPUMEHSIOT. ..
KunkoctHoW nqudMaHOMETp MaeT MOKA3aHUA. . ..., BRIPAKCHHOU B ..... KHUIKOCTH.

Kaxk Ha3pIBaeTCsi HOBEPXHOCTh, HA MPOTSKEHUN KOTOPOU TMAPOCTATUYECKOE JIaBICHUE HE MEHSIETCSI.
["'opu3oHTaIBHAS IOCKOCTH B JKUAKOCTH, HAXOASAIIEHCS B TOKOE MO/ ACHCTBUEM CHUJIBI TSKECTH
Ha3bIBACTCsl (HapUCYITE, JalTe onpeneneHus)?

JlaGoparopHas padora 1.2 Bp.

OnpeneneHue NJIOTHOCTEH HeCMeITUBAIOMIUXCS KHUAKOCTEH B COOOIAIONIUXCS
cocyaax

1. Heab padoTsI:

OnpenenuTh B COOOIIAOIIMXCS COCYIaX MIIOTHOCTH JABYX HECMEITHUBAOIINXCS KUIKOCTEH

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K Jiad. pad. 1.2 bp.):

1. Kak Oyner pacnosaraTbCsi TOBEPXHOCTHIO PAaBHOTO JIABJICHUS B COOOIIAIOIIMXCS COCYy1ax?

2. Kak Ha3bIBaeTcs INIOCKOCTb, MPOXOAIIAs Uepe3 TOUKU C OJUHAKOBBIM €AMHUYHBIM
THAPOCTATUYCCKUM ,Z[aBJIeHI/IeM?

3. Ecnu naBnenue Ha cBOOOIHBIE MOBEPXHOCTH B 000MX COCYAaX OJIMHAKOBO, TO 3TU ITOBEPXHOCTH
OynyT ...

4. Ecu
JaBJIeHHE Ha CBOOOJHBIE TOBEPXHOCTH B O00OMX cOCyldaX HEOJAMHAKOBO, TO TO YpPOBEHb
CBOOOIHOM TOBEPXHOCTH B COCYJIE C ...

5. Ilo mpekpamieHuu ABUKEHUS KUAKOCTH U3 OJTHOTO COCYJIa B IPYTrOM HACTYIHT.................. T.€.
CWJIa JaBIJIEHUS Ha CBOOOJIHYIO TOBEPXHOCTH KHUJIKOCTH B cocyne A Oyxaer
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6. AOCOIIOTHOE NaBleHHE Py OyIeT PaBHO............... , @ IaBJIEHUE P, OyJIET ONpPENENnAThCS

7. Uro ompenensieT pa3HOCTh YPOBHEH CBOOOIHBIX TTOBEPXHOCTEH ?
8. Kak u mo kakum ¢GopMyiam orpeaesiuM adCOTIOTHOE TaBJIICHHE B COOOIAIOIINXCS COCYIax
Ecmu  mmotHOCTE Py B COOOIIAIOIIMXCSA — COCyHax
M3BECTHA, KAK ONPEJEIUTh IIIOTHOCTD 5.
10. Ecnu naBrneHue Ha CBOOOJTHYIO MOBEPXHOCTh KHJIKOCTH

cocynoB A u b HeoAMHAKOBO , TO KaK OMPEIeTUTh a0COTIOTHOE AaBjIeHHUE B T.1 1 T.2.

JlaGoparopHnas padora 1.3 bp.

I'mapaBianyecknii npecc. OnpeneseHue C;KUMAOIIEH CUIIbI B THAPABJIMYECKOM
npecce o NOKa3aHUI0 MaAaHOMeTpa

1. Heab padoTsI:
Omnpenenenye CUIIBI U JaBJICHUS, CO3aBAEMOE THIPABIMYECKUM IIPECCOM.

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (k J1ad. pad. 1.3 bp.):
1. Ha3snayeHue v nmpUMEHEHHE T'UIPABIMYECKOTO Mpecca.
2. Uro npexacTaBisioT U3 ce0s THAPOCTATHUECKUE MAIIUHBI?
3. Ha yem ocHOBaH MPUHIUIN ACHCTBUS THAPOCTATUIECKUX MAIIUH?
4. HapucyiiTe u 00BICHUTE CXeMy paOOThl THAPOAKKYMYJISATOPA.
5. BeiBeauTe k03¢ punmeHTa MoJIe3HOro AeCTBUS Ipecca 77
6
7

Jns yero npenHasHadeH ['uapaBauuecKuii akKyMyasaTop?
Kak paccuntsiBaeTcst sHeprus, HaKOIUIEHHAs! aKKyMYJISITOPOM IPU MOJHOM MMOJbeME

niayHxepa?
8. Kaxk onmpenenuTs rupocTaTHYECKOE AaBJICHUE, CO3/1aBaeMOE THAPOAKKYMYISTOPOM
9. TwumpocraTuyeckoe AaBIEHHE, CO3AaBAEMOE AKKyMYJISTOPOM, OyIeT TeM....., YeM MEHbIIe

mjiIomaab CCUCHUA IIIIYHKCPaA.
10. Kakum ypaBHEHHEM OMpeAesieTcs oJiHas paboTa, coBepliaeMas TuApOaKKyMyIsITopoM?

JlabopaTtopHnasi pa6ora 1.4 Bp.

Onpene.nelme CHJIBbI JaBJICHUA KUAKOCTH HA IIJIOCKYIO ITOBEPXHOCTD

1. Heab padoTsI:
1. Onpenenenuie cuiabl CyMMapHOTO JABJIEHHSI BOJbI HA TUIOCKYIO CTEHKY.
2. Pacuer nonoxeHus LEeHTpa 1aBICHUS.
3. [TocTpoeHue SMIOpHI AaBJICHHS U BBIUKCIECHHE €€ 00BheMa.

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K Jiad. pad. Nel.4 bp.):

Uro npencrasiser codoit Cuia JaBieHus Ha TUIOCKYIO TTOBEPXHOCTH?

Kak onpenensercs Cuna naBieHus Ha TIOCKYIO OBEPXHOCTH?

Urto cneayer uMeTh BBUY MPU OMPEICICHUN CUIIbI JaBICHUS KUIKOCTH Ha CTEHKY cocyaa?
Cuny naBieHHs MO>KHO OTNPEAETUTh HE TOJIBKO MO YPaBHEHHUIO. ..
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12.

10.

11.
12.

Uto Ha3bIBAETCS LIEHTPOM JIaBJICHUA?

[TonoxxeHue eHTpa JaBJICHUS ISl CTEHOK, 00JIaJaloIuX BEPTUKAIBHON OChI0 CHMMETPUH, IIPH
y4eTe TOJIbKO U30BITOYHOTO JAABJICHUS HAXOIUTCS C TTIOMOIIBIO?

Uro takoe Jlunus ypesza?

Omna Bceraa OosbIlie HYJIS M paBHA HYJTIO TOJIBKO TIPH TOPU30HTAIIBHOM ITOJI0KEHUH CTEHKH.
KaKaH BCJIMYMNHA HA3bIBACTCS BKCHGHTpI/ICI/ITeTOM I‘I/I,Z[pOCTaTI/I‘-IGCKOFO ,Z[aBJIeHI/IH?

. OKCLEHTPUCUTETOM THAPOCTATUYECKOTO JaBICHUS BCETAa ........ HYJIA U paBHA HYJIO TOJIBKO MPHU

TOPU30OHTAJIBHOM ITOJIO’KCHHUU CTCHKHU.
Kaxoe PACIIOIOKCHHUEC IIoMaa CTCHK OTBEYACT MaKCUMAJIbHOMY 3HAYCHUIO 3KCHCHTpI/ICI/ITeTa?

Jlabopatopnasi pab6ora Nel.5 Bp.
OTHocHTeIbHOE PAaBHOBECHE )KUJAKOCTH BO BPAIIAIOIIEMCH COCy/Ie

1. Heab paboThI:
1. Omnpenenenue 4acTOThI BpallleHHsI Bpallarollerocs cocyaa, 1 .
2. Tloctpoenune cBOOOIHON MMOBEPXHOCTH KHUIKOCTH OMBITHBIM M PACYETHBIM ITYTEM.
3. Tloctpoenwue 3mopbl H30BITOYHOTO JABJICHUS HA JHO COCY/IA.

4. OcHOBHbBbIE KOHTPOJIbHBbIE BONPOCHI (K Jj1ad. paod. 1.5 bp.):
Kakas cuia nelicTByeT Npu COCTOSIHUM OTHOCUTEIBHOI'O PABHOBECUS JKMJIKOCTH B COCY/IE,
BpAILAIOLIEMCS] BOKPYT BEPTUKAJIBHOM OCH € IOCTOSIHHOW YIJI0BOM CKOPOCTBIO (D7
[Tox oTHOCUTENBHBIM PABHOBECHEM B THJIPABIUKE MIPU ABUKEHUN YaCTHI] )KUJIKOCTH B
IIPOCTPAHCTBE NOHUMAETCHL. . .
B pe3ynbrate neiicTBUs EHTPOOESKHON MacCOBOM CHITBI CBOOOHAS TOBEPXHOCTD KUAKOCTH
IPEACTABUTCA ...

LlenTpoOexHast MaccoBasi Cuiia Fu JICHCTBYET B HAIIPaBJICHUMU. ..

[TosiBneHue 1eHTPOOEIKHON MAaCCOBOM CHITBI Fu BEI3BIBAET U3MEHEHMUE ....

C yueToM AeMCTBUS CUJI TSDKECTU U LIECHTPOOEKHON CHIIBI, MOJYYUTE ypaBHEHUE TTOBEPXHOCTH
PaBHOTO JIaBIICHUS
[TosicHuTe, 4TO TaKOE OTHOCUTENBbHBIN MOKOW KUIKOCTH, U MPUBEAUTE IPUMEPHI UCTIOIb30BaHUS

9TOTI'0 SIBJICHUS B TCXHUKE.

[TosicHuTe, 4TO mMpenacTaBisieT co0OM CBOOOJHAS MOBEPXHOCTh KHIAKOCTH BO BPAIIAIOIIEMCS
MAJTUHIAPUYECKOM COCY/Ie, HAITUIIINTE YPAaBHEHHUE 3TON MTOBEPXHOCTH.

HaBOBI/ITe CHIJIBI, I[eﬁCTBYIOHIHe Ha Ka)K,Z[YIO t-Ia.CTI/ILIy KUIKOCTHU BO BpaH_IaIOH_IeMCSI
LII/I.HI/IH,Z[pI/I‘IeCKOM COCYI[G, yKa)I(I/ITe yCKOpeHI/IH, BbBI3BIBACMBIC DTHUMHU CHUJIAMU. HOHCHI/ITC OTBECT
CXEMOH.

Hamumure W TOSICHUTE 3aKOH paclpeAesieHus] THAPOCTATHYECKOTO aBJICHHUS IO TIIyOMHE
YKUJIKOCTH BO BpalllaloIIeMcs pe3epByape.

Hanumute n nosicaute popMyity A7l OnpeeNeHHs BRICOTHI Tapaboionia BpalieHusl.
N300pazure W NPOKOMMEHTHUPYWTE DJMIOPY THAPOCTATUYECKOTO  JABJICHHS 10  JIHY

BpAaIIaroNIErocs MIJIUHIPA C KUIKOCTHIO.
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13. Hanumure v mosiCHUTE 3aKOH paclpeAesieHus THAPOCTaTUYECKOro JIaBJICHUS 110 JHY LUJIMH]pa B
YKUJKOCTH, BpAIIAOIICICsl BMECTE C COCYJIOM BOKPYT BEPTUKAIBHOU OCH.

14. Kakue cuiibl JEUCTBYIOT Ha IKUJKOCTh, HaxOASUIYIOCA BO BpalllalOIEMCs COCyle, Kak
BBIPAXKAIOTCS 3T CHJIbI?

15. OObsicHuTE, Kak Oy/AeT HarpaBlieH BEKTOP PaBHOJCHCTBYIOIIEH CHJI, JEHCTBYIOIMX HA KAKIYIO
YaCTHILY BPAIAIOIICICS )KUKOCTH, [0 OTHOIIIEHUIO K CBOOOIHON TOBEPXHOCTHU?

16. O6bsicuuTe, MoueMy CBOOOAHAS MOBEPXHOCTh KHUAKOCTH BO BpAIIAIOIIEMCs LHUIUHAPUYECKOM
COCY/I€ SIBIIIETCS KPUBOJIMHEHHOW?

17. IlosicHuTe, YTO TAKOE OTHOCUTENBHBIM IOKOW JKUIKOCTH, U IPUBEAUTE IPUMEPHI UCIIOJIb30BAHUS
ATOTO SIBJICHUS B TEXHUKE.

18. [TosicauTe, 4TO mMpeacTaBisieT cO0OW CBOOOMHAs MOBEPXHOCTh KHIAKOCTH BO BPAIAIOIIEMCS
HUJIUHAPUYECKOM COCY/I€, HAITUIINTE YPABHEHUE 3TON TOBEPXHOCTH.

19. HazoBuTe cuiibl, JEHCTBYIOIIME HA KaXAYH0 YacTUIY JKUJIKOCTHM BO BpalllalOIIeMCs
HUJTUHAPUYECKOM COCYJe, YKaOXKUTE YCKOPEHUSs, BhI3bIBa€Mble 3TUMHU cuiamu. [loscHute OoTBET
CXEMOM.

20. Hamumute W TMOSCHUTE 3aKOH paclpeaesieHUs] TUAPOCTATUYECKOTO [aBJCHHsI IO TIIyOHHE
YKUJIKOCTH BO BpalllaloIIeMcs pe3epByape.

21. Hanmummre u nosicHute GopMyITy JUIsl ONIpeIeTICHHs BBICOTHI TapadoIou/1a BpaleHUs.

22. N3obpazute W NPOKOMMEHTHPYHTE OIIOPY THUIPOCTATUYECKOTO JABJICHUS 1O  JIHY
BpalIaloLIerocs MWJINHIPA C )KUIKOCTBIO.

23. Hanumute ¥ NOSICHUTE 3aKOH paclpeiesICHUs: TUAPOCTATUYECKOrO IaBJIeHHs IO AHY LMJIMHIpa B
YKUJKOCTH, BpAIIAONIeIiCsl BMECTE C COCYJIOM BOKPYT BEPTUKAIBHOU OCH.

24.Kakue cuibl JEWCTBYIOT Ha JKHAKOCTb, HAXOMSIIYIOCS BO BpalllalOIIEMCs COCyJle, Kak
BBIPAXKAKOTCS 3T CHJIbI?

25. O0bsicHUTE, KaK OyAeT HampaBiIeH BEKTOP PaBHOJCHCTBYIOIIEH CHII, IEHCTBYIOUIMX Ha KaXKIYIO
YaCTHILY BPAILIAIOUICICS )KUKOCTH, IO OTHOIIEHUIO K CBOOOIHON TOBEPXHOCTHU?

26. O0bsicHUTE, 1TOYEMY CBOOOIHAs MOBEPXHOCTh KUAKOCTU BO BpalIalOMIeMCs HJIMHIPUYECKOM

COCY/i€ SIBIIETCS KPUBOJIMHEHHOW?

7.5 llpakTudeckue padoTsl AucuuIUinHa «'uaporazoquaamuka» (5 cemectp) 17 4.

IIpakTuyeckasi padora Nel (24.)

HN3yuenue TeMbl «OcHOBHBIE QU3HYECKHE CBOMCTBA KUAKOCTH.

IlossicHenne mnoHsTM U onpeneneHuin: «MneanpHas KUIKOCTB». «HBIOTOHOBCKME U
HEHBIOTOHOBCKHE JKHUIKOCTU. [IMOTHOCTB, yIeNnbHBIM BeC, yIelabHbIM 00beM, OOBbEMHOE CXKaTue.

TemnepaTypHoe pacmupeHue. YHOpYyroctb mapoB, [loBepxHOCTHOE HaTsKeHHE (KAamUJUIIPHOCTS).
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Bsskocts  xuakoctu. Koaddumment nuHamudeckod Bs3kocTH. KoaduimeHT KuHEeMaTHUecKOM
BSI3KOCTH.
Pemenne mpakTHYeCKHUX 321a4:

KoHnTpoJibHBIE BONIPOCHI

1. Urto Takoe TUApaBivKa, a’dpoJAWHAMHKA, MEXAHUKA KUIAKOCTH U ra3a?

2. HazoBuTe ocHOBHBIC (DU3MYECKHE CBOWCTBA KANENbHBIX JKUIKOCTEH

3. Kakas cBs3b cyliecTByeT MEXy INIOTHOCTBIO U yJIEIbHBIM BECOM KHJIKOCTH?

4. Vkaxurte ux paszmepHocTh B cucteme CH.

S. Kakyro *uaKocTb Ha3bIBalOT UICAIBHOMN?

6. B yem cmbicn runoressl BA3koro TpeHus Hprotona?

7. KakoBa cBsi3p MeXIy MAMHAMUYECKMUM U KUHEMAaTHMYECKUM KO3(pPUIMEHTaMU BSI3KOCTH
JKUOKOCTH?

8. KakoB ¢usnueckuii cMpici K03 uiimenTa ITMHaAMHUYECKOM BA3KOCTH?

0. B ueM oTiiMuMe HBIOTOHOBCKOM JKUJIKOCTU OT HEHBIOTOHOBCKON?

10. YT0 HA3ERIBAIOT INIOTHOCTHIO KUIKOCTHU?

11. Uto Ha3BIBAIOT YAEIBHBIM BECOM XUIKOCTH?

12. UYto Ha3bpIBalOT TEMIIEPATYPHBIM PACIIUPEHUEM KUAKOCTU?

13. YT0 HA3BIBAIOT CKUMAEMOCTLIO KUIKOCTH?

14. Kak 3aBucHT CoKMMaeMOCTD KUIKOCTH OT JaBJICHUA?

15. YT0 Ha3EIBAIOT BI3KOCTBIO KUIKOCTH?

16. Kak 3aBuCHT HcIapseMOCTb KUAKOCTU OT JABJIECHUS U TEMIIEpATyphl?

17. KakoBo ofmiee CBOMCTBO KamelbHBIX M Ta3000pa3HBIX JKUAKOCTEH M UYTO SIBISETCS UX

OTJINYUTCIIbHBIM HpI/ISHaKOM?

18. Urto Takoe BA3KOCTh XKUAKOCTH? Kakmmu kodpduiMeHTaMH OHA XapaKTepuszyercs?

19. B uweM cocrour cymHOCTh 3akoHa Bs3KOCTH HbroToHa?

20. Kakumu mnpubopamu ompenensieTcs BS3KOCTh JKUAKOCTU? YUTO Takoe yCIOBHAs BSA3KOCTH?
21. Kak n3mensiercs kuHemaTudeckasi BA3KOCTb KUAKOCTEM M ra3oB IIPU U3MEHEHHH
TeMnepaTypbi?

22. Uro Takoe uacanpHas M peajbHas >KUIKOCTH?

23. Uro Has3bpIBaeTCs TUAPOCTATHUYECKUM JaBiieHHMEM? B Kakux enMHunax oHoO usMepsercs?

IMpakTuyeckas padora Ne2 (24.)

N3yuenue Tembl «'mapocraTuka, riApoOCTATHYECKOE JABJIECHHE).

ATMOcdepHOEe naBJIEHUE, U30bIMOYHOE WIH ManoMempuueckoe, naBieHHe, BakyyM. Cuiibl
JaBJIeHUE Ha >KUAKOCTh. OCHOBHBIE TOHATHA O THApPOCTaTHYeCKOM JaBieHud. Cuia JaBiIeHUS
aTMoc(epHOro BO3/AyXa WM TOPIIHS Ha IMOBEPXHOCTb XKuAKOCTU. Cuna TspkecTu. CHilbl MHEPLMH,

HEHTPOOEKHasl, ICHTPOCTPEMHUTENbHAS U T.11.
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VYcnoBust paBHOBecus (TOKOsI) KUAKOCTH. I[lOBepXHOCTHbIE CHiIbl (CHUJIBI JABICHHUS Ha
CBOOOHYIO TOBEPXHOCTh KHUAKOCTH ). MacCOBBIE CHIIBI (CHJIBI TSKECTH).

AOCONIIOTHOE €IMHUYHOE THIPOCTATUYECKOE JaBJIEHME B TOYKE JKUAKOCTH. EnuHM4YHOE
rUJpocTaTnyeckoe AasiaeHue. V30bITouHOE JaBiieHUe, aOCONIOTHOE aBjieHue. JIBa OCHOBHBIX CBOWCTBA
rupocrarudeckoro naasieHus. OCHOBHOE ypaBHEHHE ruapoctatuku. 3akoH Ilackansa. Omnpenenenue
JIABJIEHUSI U IIJIOTHOCTH KUAKOCTU. COOTHOILIEHUS MEXY €IUHUIIAMH J1aBICHUS.

Peinenne NPAKTHYCCKHUX 3aJa4:

KoHTposabHbIe BONpochI
1. KakoBbl OCHOBHBIE CBOWCTBAa TMIPOCTAaTHUECKOIO AABJICHUSA?
2. Kakumu mpubopamMu M3MeEpsIETCs TUIPOCTATUYECKOE JaBeHUE?
3. Uto Takoe nmbe3oMeTpuyecKasi BbICOTA, TbE30METPUUECKU Harop?
4. B wuem cocrour cymHocTh  3akoHa [Ilackans? IlpuBegure npuMepsl NPAKTUYECKOTO
UCIIOJIb30BaHus 3akoHa [lackas.
5. Uro Takoe »smropa THAPOCTATHYECKOro naaiieHus? I[lpuBenauTe mpuMepbl MOCTPOCHUS
ONIop Ha IJIOCKHE U KPUBOJMHEHHBIE TOBEPXHOCTH.
6. Hamummre ¢dopmyny uis ompefeNneHus CHIIbI JaBICHHUS >KHIKOCTH HA TOPU30HTAIBHOE
IHO. ['mapocrartnueckuii mapamokc.
7. Kakue »XUIKOCTH OTHOCATCS K aHOMAJILHBIM?
8. B yeM oTimune aHOMaJIbHBIX JKUIKOCTEH OT HbIOTOHOBCKUX?
9. Yro xapakTepu3yeT UCIIapseMOCTb KUAKOCTU?
10. Ot yero 3aBUCUT paCTBOPUMOCTb ra30B B )KHJIKOCTHU?
11. Yro Takoe k03¢pHUIIMEHT paCTBOPHUMOCTH?

12. I1pu Kakux yCIOBUSIX MPOUCXOIUT BBIJICTICHHUE ra3a U3 KUIAKOCTU?

IIpakTnyeckas padora Ne3 (24.)

HN3y4denue Tembi: [Ipudopbl 1 MeTOABI H3MEPEHUSA TaBJICHUSA

CrtpenoyHble MaHOMETPHI MEMOpPaHHOTO U CHJIH(GOHHOTO THMOB. KHIKOCTHOW MaHOMETP
(mpezomerp).  OmpeneneHue  BBICOTHI  JKUAKOCTH B Mbe30METpe.  PTyTHBIH  Mbe3oMeTp.
Juddepenumanbabiii (pa3sHOCTHBIN) MaHOMeTp. IloBepxHOCTH paBHOrO naBiieHHUS (YPOBHS). DMIOPHI
TUAPOCTaTUYECKOTO JTABJICHHUS.

Broimmonnenue npaktuyeckoil paboTel: OmnpeneneHue MIOTHOCTU KHUAKOCTH B COOOUIAOIIMXCS
cocyaax

Lenb paGoThI:

1. OnpenenuTs LeHy JeleHus CTPENIOYHOI0 MAHOMETPA B aTMocdepax, KI/M2, M BOJ. CT., MM PT.

cT, [la. yuuThIBast, YTO MAaHOMETP UMEET CTO JIIEMEHTAPHBIX JICTCHUN.
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2. Ompenenuth MJIOTHOCTH BTOPOHM KHMIKOCTH, CUMTas, YTO B JIEBOM Ju(epeHIInaTbHOM

MMbC30MCTPC — BOJA.

OobopynoBanue u mpudOOPHI:
IlBe u oOpaszable auddepeHnnanbHbe TPYOKH, MaHOMETpP JUISI HM3MEpPEHHs JaBICHHS
JI03MPOBOYHBIN HACOC, pECUBEp, JIMHEHKA JJIS1 U3MEPEHUS YPOBHS KHUJIKOCTH.

Peienne NPAKTHYCCKHUX 3aJa4:

KoHTposabHbIe BONpochI
1. Yto Ha3bIBaeTCs MOJHBIM (aOCOFIOTHBIM) TaBIICHUEM (ITOKA3aTh CXEMATHUUYECKH)?
2. Uto Ha3bIBaeTCs M30BITOUYHBIM JIABJICHHEM M BAKYyMOM?
3. UTto Ha3bIBa€TCS MbE30METPUUECKUM U THIPOCTATUYECKUM HAOpoM?
4. PacKphITh YHEPTreTUYECKYIO CYIIIHOCTh OCHOBHOTO YPABHEHUS THIPOCTATHKHU.
5. Chopmymnupyiite 3axon [Tackans.
6. Kakue rugpaBinyeckre yCcTporucTBa OCHOBaHbI Ha 3akoHe [lackans?
7. Tlo xakum dopMmynaMm ompeensercs cuia JaBlIeHUS W LEHTP [aBJieHHs Ha MWIMHIPUYECKUE
HOBEPXHOCTU?
8. Uro Takoe Tenmo maBneHua? Kak ompenensercss Teno IaBiE€HUS MPH OTCYTCTBHH CBOOOIHOM
MMOBEPXHOCTH?
9. Kak onpenensercs n1aBieHUE KUIKOCTH B KPYTJI0il Tpyoe?
10. ITo kakoit popmyie onpeaessieTcs: Cuila THAPOCTATHYECKOTO AABICHHS KHUIKOCTH HA KOJICHO TPYOBI?
11. CBoiicTBa ruApOCTATUYECKOTO 1ABICHUS?
12. HazoBuTe BUIBI THAPOCTATUYECKOTO JaBiieHus. B kakux equnuiax cucrembl CH1 oHO usmepsercs?
13. KakoBBI COOTHOIIEHUS MEKTY a0COIOTHBIM JIaBICHUEM, BAKYYMMETPHUIECKUM U U30BITOUHBIM?
14. YkaxuTte ypaBHEHUE PABHOBECUS KUIKOCTH B MOJIE 36MHOTO TATOTEHUS.
15. Yto Takoe MOBEPXHOCTH PABHOTO J1aBJIEHUs (IOBEPXHOCTh YPOBHS)?
16. KakoBa ¢opma MOBEpXHOCTH PAaBHOTO JABJICHHWsI TPU aOCOJIOTHOM IOKOE JKHUIKOCTH, B CiIydae
JBUKEHHSI COCYJa MO TOPU30HTAIBHOM IMOBEPXHOCTH C YCKOPEHHUEM, NPU BPAIICHUH COCYla BOKPYT
BEPTUKAJIBHON ocu?
17. Kakumu npubopamMu U3MEPSIOT AaBICHUE KHUIKOCTU?
18. Kakue BuIbI Tb€30METPOB CYHIECTBYIOT? [[7151 4ero oHu npeiHa3HavyeHbl?

19. Yem oTnr4aeTcsi THAPOCTATUYECKHUI HAMIOP OT MbE30METPUYECKOTO?

IIpakTnyeckas padora Ne4 (24.)
HN3ydenue Tembl: ['mapocTarnueckue MaliMHbl. [ 'uapaBindeckuil npecc. [ napoakkyMymnsTop

Peinenne NPAKTHYCCKHUX 3aJa4:
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HN3yuenue tembl: [InaBanue ten. 3akoH Apxumena.

BrirankuBaronias cuna. JlelicTBUE CHJI HA TEJO, MOJHOCTBIO IMOTPYXKEHHOE B KHIKOCTD.
PaBHOEWCTBYIOIIAS CHIIA THIPOCTATHYECKOTO naBieHus. O0beM MOTPYKEHHOTO Tejla B JKHAKOCTh. Bec
arcuokocmu 8 ooveme noepysicennoeo mena. O0ecneueHrne PaBHOBECHS TeJla, MTOTPYKEHHOTO B KUIKOCTb.
PaBHOBecHst HEOTHOPOIHBIX TEJI, MOTPYKEHHBIX B )KUJKOCTb.

Pemenune NPAKTUHYIECCKHUX 3ada4:

KoHnTpoJibHbIE BONIPOCHI
1. Yro Ha3bIBaETCS NOBEPXHOCTHIO YPOBHS (IIOBEPXHOCTBHIO PABHOTO JaBJICHHUS)?
2. Ilepeuncnure cBOiCTBa TOBEPXHOCTH YPOBHSI.
3. YUro mpeactaBisieT co00i MOBEPXHOCTh YPOBHS B TIOJIE CUJT TATOTCHHUS?
4. PackpbITh (U3MYECKHUI CMBICT YIEHOB, BXOISIIMX B OCHOBHOE Iu(depeHInanbHOE ypaBHEHHE
TUAPOCTATUKH.
5. PackpeITh (hU3MYECKHii CMBICT YJICHOB, BXOISAIINX B OCHOBHOE HHTETPATFHOE YPaBHEHNE PABHOBECHSI.
6. Uto Ha3pIBaeTCS MOJTHBIM (A0COMIOTHBIM) JaBJeHUEM (TIOKA3aTh CXEMAaTUYECKH)?
7. Yto Ha3bIBaE€TCS M30BITOYHBIM JIABICHUEM U BaKyyMOM?
8. UTo Ha3bIBaeTCA MbE30METPUUECKUM U THIPOCTATUUECKUM HAopoMm?
9. PackphITh 3HEPTETUYECKYIO CYIIHOCTH OCHOBHOTO YPaBHEHHUSI TUIPOCTATUKH.
10. Chopmymupyiite 3akon [Tackans.
11. Kakue ruapaBindyeckre yCcTporicTBa OCHOBaHbI Ha 3akoHe [lackansa?
12. Tlo kakum dopMynaM oOmpenenseTcsl cujia JaBJICHHS W ICHTP AaBICHUS HA IWIMHIPHYECKUE
NOBEPXHOCTU?
13. Uro Ttakoe Teno naeneHus? Kak ompexpensercs Teno MaBiI€HUS TPH OTCYTCTBUHM CBOOOTHOM
MOBEPXHOCTH ?
14. Kak onpenensercs: AaBJieHUE )XUIKOCTH B KPYTIIOi TpyOe?
15. Io kakoit popmyiie onpeaessieTcs: Cuila THAPOCTATHYECKOTO AABICHHS dKHUIKOCTH HA KOJICHO TPYOBI?
16. Kak dhopmynupyercs 3akoH Apxumena?
17. Yro Takoe OCTONYMBOCTH IUIABAKOLIETO Tena?

18. Uto Ha3bIBaeTCA METALICHTPOM U METALEHTPUUYECKUM Panycom?

IIpakTuyeckasi padora NeS (64.)

N3yuyenne tembl: J[aBjeHue :KHIKOCTH HA MJIOCKUE M OTPaKIal0IIHe MOBEPXHOCTH

JlaBneHue OSKUAKOCTM Ha IUIOCKYI0 TOPU3OHTANIBHYIO IIOBEPXHOCTh. BennumHa CHIIBI
TUAPOCTATUYECKOTO JABJICHUS HA IJIOCKYI0 T'OPU30HTAJIBHYIO ITOBEPXHOCTh. TOUYKa IPUIIOKEHUS CHUIIbI
THJIPOCTATUYECKOTO JIABJICHUS Ha IUIOCKYI0 TOPHU30HTAIBHYIO TIOBEPXHOCTh. [HIpocTatndeckuit

mapaJioKc.
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BenuunHa cuiibl THAPOCTATUYECKOIO JABJICHMS HA MPOU3BOJBHO OPUEHTHPOBAHHYIO IIOCKYIO
NOBEPXHOCTh. Touka MPWIOKEHHS CWIbl T'MAPOCTaTUYECKOrO0 JABJIEHUS Ha  IPOU3BOJIBHO
OPHUEHTHPOBAHHYIO INIOCKYIO IOBEPXHOCTh. LIEHTp TshkecTn CMOYEHHOM MOBEpXHOCTU. LIeHTp naBieHusl.
OxkcueHTpucurer. Jlunus ypesa.

Bennunna cymmapHo# (pe3ynbTHpYIOMIEH) CHUIIBI THAPOCTaTHUYECKOTO JABJICHUS Ha IUIOCKYIO
BEPTUKAJIbHYIO [IOBEPXHOCTH P AEHCTBUM HECKOJIBKHUX Pa3HOPOAHBIX >KUAKOCTEN. Touka MpuiiokeHus
CyMMapHOW CWJIBI THAPOCTATUYECKOIO JABJIEHUS Ha IUIOCKYI0 BEPTUKAJIBHYIO MOBEPXHOCTh IpHU
JIEUCTBUU HECKOJBKUX Pa3HOPOIHBIX HKUIKOCTEH.

BenuunHa cuibl THAPOCTATUUECKOTO JABJIEHUS Ha KPUBOJIMHEWHYIO IOBEPXHOCTh. Bennumna
TOPU30HTAIBHOM COCTaBIISIFOIIEH CHUJIbI TUAPOCTATUYECKOTO ABICHUS HA KPUBOJIUHENHYIO TIOBEPXHOCTbD.
JluHMs  [EUCTBHS TOPU3OHTAIBHOM  COCTABJSIONIEH CHJIBI  THAPOCTATHYECKOrO JIaBJICHUA HaA
KPUBOJIMHEHHYIO MOBEPXHOCTh. BelnunHa BEpPTUKAIBHON COCTABIAIONIEH CHJIBI THAPOCTATHYECKOTO
JIaBJICHUs HA KPUBOJIMHEMHYIO NOBEPXHOCTh. Teno nasineHusd. [Ibezomerpudeckas mIockocTb. Teopema
I'tonpaena. JIuHUA NEUCTBUS BEPTUKAIBHON COCTABIISAIOLIECH CUIIBI TMAPOCTATUYECKOrO [ABICHUS Ha
KPUBOJMHEHHYIO TOBEPXHOCTh. TOYKa MPUIOKEHHUS CHJIbI THAPOCTATUYECKOTO JIaBJICHUS Ha
KPUBOJMHENHYIO TOBEPXHOCTb.

[Ipy w3ydyeHuMm wMarepuaiga dSTOW TEMbl HEOOXOAWMO YCBOUTH, YTO BEJIMYMHA CHIIBI
TUAPOCTATUYECKOTO AABJIEHUS HAa JAHO COCYJa 3aBUCHUT OT IUIOTHOCTH HAKOCTHU, BBICOTHI 3aIIOJHEHHUS
cocyZa W IUIONIAJIU JHA COCYAa, HO He 3aBUCUT OT (opMbl U 0oO0beMa cocyaa. 3HaTh, Kak OMNpeesaeTcs
cuja TUIPOCTAaTUYECKOrO JaBJEHUA, ACHCTBYIOLIAs Ha IMOBEPXHOCTh CO CTOPOHBI rasa. M3yuuTs
OIpECIICHNE BEPTUKAIBHOW COCTABJISIONIEH CHIIBI TMAPOCTAaTUYECKOTO AABJICHUS, BOCIPUHUMAEMOIO
KPHUBOJIMHENHOW IMOBEPXHOCTHIO, OTAEIBHBIE YACTH KOTOPOM HABUCAIOT IPYT HAJ APYTOM.

Peinenne MNPAKTHYCCKHUX 3aJa4:

KoHTposabHbIe BONpochI
l. B yem cyTh rupocTaTHUECKOro napajaokca?
2. YeMy paBHa BeJIMYMHA CWJIBI THIPOCTAaTUYECKOTO JIAaBJIECHUS JKUAKOCTHM Ha IJIOCKUE
TOPU30HTAJIbHBIE TTOBEPXHOCTH?
3. Uemy paBHa BEIMYMHA CHJIbl THJIPOCTaTUYECKOIO JABJIEHUS JKUAKOCTH Ha IUIOCKUE

BEPTHUKAJIbHBIE [IOBEPXHOCTH?

4. Uemy paBHA BETUYMHA CHJIBI THJIPOCTATHUECKOIO JABJICHUS UAKOCTU HA MJIOCKHME HAKJIOHHbBIE
MMOBEPXHOCTH?
5. Kak omnpeaenuTes TOUYKYy MNPUIOKEHUS CHIbI THAPOCTATHUECKOIO JaBJIEHHUS Ha IIJIOCKYIO

HAKJIOHHYIO CTEHKY?
6. Yemy paBHa BEIMYMHA CHJIBI TUAPOCTATHYECKOTO MABJICHHS JKUIKOCTH HA KPHBOJIMHEHHYIO

MMOBEPXHOCTH?
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7. Kak omnpenenuth TOUKYy MNPUIOKEHUS CYMMapHOM CHJIBI TMJIPOCTaTHYECKOIO JaBJIEHUS Ha

KPUBOJIMHENHYIO IOBEPXHOCTH?

8. UYto Takoe LeHTp NaBieHUs?
9. Uto Takoe SKCUEHTPUCUTET?
10 HO‘IGMY I_[eHTp JAaBJICHUS BCEra HaxXOIUTCA HUXKEC I.[CHTpa TSIOKCCTU CMO‘-IeHHOI\/'I HOBerHOCTI/I

IUIOCKOM BEPTUKAJIBHOM CTEHKH?

IIpakTuyeckasi padora Ne6 (34.)

N3yuyenue TeMbl: OTHOCUTENBHBIN MOKOW KUJIKOCTH.

Tpu ciiydast OTHOCUTEIBHOTO TMOKOS KUIAKOCTU. JKUIKOCTh HaXOAUTCS B PAaBHOBECHUU B
pe3epByape TOJIBKO NOJ JEWCTBHEM CWIBI TsKECTH. KHIKOCTH HAXOOUTCA B PABHOBECHUHU B
pe3epByape, IBHKYLIEMCS TOPU30HTAJIbHO C HEKOTOPBIM yCKOpeHHeM. JKHIKOCTh HaxOIuTCsA B
paBHOBECHHM B IIWIMHAPUYECKOM pe3epByape, BpallalolEeMcs BOKPYT BEPTHUKAJIbHOM OCH C
MTOCTOSIHHOM CKOPOCTBIO.

Peinenne MNPAKTHYCCKHUX 3aJa4:

KoHTposabHbIe BONpocHI
27. Kakas cuma nedcTByeT NpU COCTOSHUU OTHOCUTEIIBHOIO PaBHOBECHUS SKMJIKOCTH B COCYIE,
BpallaroIeMcsl BOKPYT BEPTHUKAIbHOM OCH C TIOCTOSIHHOW YIJI0OBOM CKOPOCTHIO (O ?
28.  Ilom OTHOCHUTENHHBIM PABHOBECHEM B THAPABIUKE NpU JABKCHHU YaCTHI] >KUIKOCTH B

IPOCTPAHCTBE TIOHUMAECTCHI. ...

29. B pesynbrare nmelicTBUS LIEHTPOOESKHONH MacCOBOM CHIIBI CBOOOJHAS TOBEPXHOCTH >KHIKOCTH
MpPEeJCTaBUTCA ...

30. [lenTpoOexHas MaccoBasi cuiia Fu JIEUCTBYET B HAMPABJICHUH. . .

31. [TosiBneHue 1eHTPOOEIKHON MAaCCOBOM CHITBI Fu BEI3BIBAET U3MEHEHMUE ....

32. C yderom AEWCTBHS CHII TSHKECTH M IICHTPOOEKHOU CHUIIBI, TIOJNYUYUTE ypaBHEHUE MOBEPXHOCTU

PaBHOIO JIaBJIEHUS

33. [TosicHuTe, 4TO TaKO€ OTHOCUTENbHBIN MOKOW KUIKOCTH, U MPUBEAUTE TPUMEPHI UCTIOIb30BaHUS
9TOTO SIBJICHHUS B TEXHHKE.

34. [TosicnuTe, 4TO mMpenacTaBisieT coO0OM CBOOOJHAS MOBEPXHOCTh KHIAKOCTH BO BPAIAIOIIEMCS
UUJTUHAPUYECKOM COCY/I€, HAMUIIUTE YPABHEHUE 3TON MTOBEPXHOCTH.

35. Ha3zoBure cuiibl, JEHCTBYIOIIME HA KaXAYH YacTULY JKUJIKOCTH BO  BPALLAIOIIEMCS
HWIMHAPUYECKOM COCYJIE€, YKQKUTE YCKOPEHHUS, BbI3bIBAEMbIC ’TUMH cuiaMu. [loscHUTE OTBET CXEMOM.
36. Hamumure w TOSICHUTE 3aKOH paclpeAesieHus THAPOCTATHYECKOTO JaBJICHHUS IO TIIyOMHE
YKUJIKOCTH BO BpalllatoIIeMcs pe3epByape.

37. Hanumute 1 nosicaute popmyity A7l OnpeeNeHHs BRICOTHI Tapaboionia BpalieHusl.
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38. N300pasute W TOPOKOMMEHTHPYHTE OIIOPY THIPOCTATHYECKOTO  JIaBJICHHS MO  JHY
BpalIaoUIerocs MUJIUH]IPA C )KUJIKOCTHIO.

39. Hanummre u nosicHUTE 3aKOH paclpeAesIeHNus THAPOCTaTUYECKOro JaBJIECHHUs 110 JHY HWJIMHIpA B
JKUJKOCTH, BPAIIAIOIIEICS BMECTE C COCYJIOM BOKPYT BEPTUKAIBHON OCH.

40. Kakue cunbl JOEHCTBYIOT Ha JKUAKOCTb, HAaXOMSIIYIOCS BO BpAaIIAIOIIEMCS COCYZAE, Kak
BBIPAXKAOTCS 3TU CUJIbI?

41. OO0bsicHuTe, Kak Oy/IeT HampaBlieH BEKTOP PaBHOJCHCTBYIOMICH CHJI, EHCTBYIOMNUX Ha KaXIYIO
YACTHUILY BPAIIAIOIICHCSI )KUIKOCTH, IO OTHOIIECHUIO K CBOOOIHOM MOBEPXHOCTH?

42. OObscHUTe, TOYeMy CBOOOJHAS TMOBEPXHOCTH KHUIKOCTH BO BPAIIAIOIIEMCS MUIUHAPUICCKOM
COCYZ€ ABIISIETCS. KPUBOJIMHENHOM?

43. [TosicHuTe, 4TO TaKO€ OTHOCUTEIBHBIA TOKOW )KUAKOCTH, U MPUBEIUTE TPUMEPHI UCIIOJIH30BAHUS
3TOTO SIBJICHUS B TEXHUKE.

44.  TlosicHuTte, YTO TPEICTABISIET COOOW CBOOONHAS MOBEPXHOCTHh KHUAKOCTH BO BpalIArOIIEMCS
HUJIUHAPUYECKOM COCY/I€, HAMUIIUTE YPABHEHUE 3TON MTOBEPXHOCTH.

45. HazoBute cunibl, AEHCTBYIOIIME HA KaXAyI0 YacTUIy JKHUJIKOCTH BO BpallalouIeMcs
HUJIUHIPUYECKOM COCYJIE, YKAXKUTE YCKOPEHMS, BBI3bIBAEMbIE 3TUMH CHiIaMHU. [[osicHUTE OTBET CXEMOM.
46. Hamummre W TMOSCHUTE 3aKOH pAacCIpeleNeHUs TUAPOCTATUYECKOTO [ABJICHHS 10 TIIyOWHE
YKUJIKOCTH BO BpalllaloIIeMCs pe3epByape.

47.  Hanumwre u noscHuTe GopMymy JUIsl OpeIeleH s BBICOTHI Mapadoaou1a BpaleHusl.

48. N300pazute W NPOKOMMEHTUPYWTE DJMIOPY THAPOCTATHYECKOTO JABJICHHS 10  JIHY
BpalIaoUIerocs MUJIUH]PA C )KUJIKOCTHIO.

49.  HanumwuTe U MOSICHUTE 3aKOH pacipeneneHus rTiIpoCTaTUYeCKOro IaBJICHHs 0 AHY LIWJIMHIpA B
YKUJKOCTH, BPAIIAKOIIEICS BMECTE € COCYJIOM BOKPYT BEPTUKAIBHON OCH.

50. Kakue cuiibl HEUCTBYIOT Ha KUIKOCTb, HAaxXOASUIYIOCA BO BpallalomIeMCs COCyle, Kak
BBIPAXKAOTCS 3T CUJIbI?

51. OOmbsicHHTE, KaKk OyAeT HalpaBieH BEKTOP PaBHOJCHCTBYIOIIEH CHII, IEHCTBYIOUIMX Ha KaXKIYIO
YACTHUILY BPAIIAIOIICHCS )KUIKOCTH, TT0 OTHOIIECHUIO K CBOOOHOM MOBEPXHOCTH?

52. OO0bsacHuTe, mouyeMy cBOOOJHAS MOBEPXHOCTh KUAKOCTH BO BpAIIAIOIIEMCS LUIUHAPUYECKOM

COCYZ€ SABIISIETCS KPUBOJINHENHON?

JlaGopaTopnas padora 1.2
OmnpenesieHue ONBITHLIM MyTeM cjiaraemMbix ypasHenus Jl. bepuyan

1. Heab paboThI:
1. OnpesienuTh ONBITHBIM TIyTEM claraemble z, p/pg, v>/2g ypasnenus JI. BepHynmu mns ceuenuit I-
I...1I-1I, a Takxe MOTEpH MOJIHOTO HATOpa /y/-2 MEXKAY CeUYeHUsIMU (CM. puc. §,9).
2. BBIYMCIUTB Cpe/IHME CKOPOCTH MOTOKA U M OTBEYAIONIME MM CKOPOCTHBIE HArophl v°/2g i
YKa3aHHBIX KUBBIX CEUEHUI NIOTOKA )KUIKOCTH.
19.  Iloctpouth B MacmTabe MO OMBITHBIM JaHHBIM IbE30METPUUYECKYIO JIMHUIO U JIMHUIO TOJHOTO
Haropa (cM. puc.6).
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l.
2.

-

5.

1.

. OCcHoBHble KOHMposbHbie sorpocsl (K nab. pabote 1.2)

ITosicHUTE reOMEeTpUYECKUI CMBICI cllaraeMbiX ypaBHeHus . bepHyiuu.
[TosicHuTE PHEPreTUYECKUI CMBICT ciaraeMbix ypaBHeHus /. bepayiu.
Kak naspiBaercs xo3dduinment o, Bxomsamuii B ypaBHeHue Jl. bepHymim ans moToka peanbHOM
KUAKOCTH, YTO OH YYUTBIBAET U OT YEr0 3aBUCHUT €ro BEJIMYNHA?
OO0BscHUTE, 4TO 00YCIOBICHBI ITOTEPH MOJIHOTO HANIOPa U KaKOB X YHEPreTHYECKUI CMBICI?
[ToscauTe, 4TO MOHUMAIOT IO/ TEPMUHOM "ylieNbHAas SHEeprus'?
OOBsicHUTE TEPMHUHBI "MECTHast CKOPOCTh" U "CpeHssl CKOPOCTh" U YKaXKHTE, KaK OMPEACTISAIOT 3TH
cKopocTH?

[TosicHuTe, 4TO Takoe CKOpPOCTHast TpyOKa u TpyOka IIuto?
[ToscHuTe, 4YTO Takoe JIMHMS MOJHOIO HAamopa W IbEe30MEeTpUYecKas  JHMHHUA, 4YTO Oyayr
IPEICTaBIATh COOOM AT JIMHUU TIPH PABHOMEPHOM  JIBHXKCHHH PEabHOM KUAKOCTH?
YTO NOHMMAIOT IO TEPMUHOM <OKMBOE CEYCHHE ITOTOKA KUIKOCTH»?
OxapakTepu3yiiTe ABMKEHUE XUAKOCTM Ha Iyt Mexnay cedeHusmu [-I + II-II, ucxoms w3
KJIaccu(pUKalUK IBUKEHUHN KUAKOCTH.

Pe3ynbrarhl U3BMEpEHU U BBIYUCICHUI

JlabGopaTopHnas padora 1.3
JKCNEePUMEHTATbHAA WITIOCTPAIUS JJAMUHAPHOIO ¥ TYPOYJI€HTHOI0 PesKMMOB
JABUKEHHS KUTKOCTH, Ollpee/ieHHe 3AKOHOB CONPOTHBJIEHUSI M KPUTHYECKOT 0

yucjaa PeiiHojabaca
1. Heab pabdoThI:
YOenuTecs Ha OMBITE MyTEM OKpAIIMBaHUSA CTPYWKH BOJBI B CTEKJISTHHON TpyO€ B CYIICCTBOBAaHUU

JAMUHAPHOTO U TYpOYJIEHTHOTO PEXKHUMOB.

2. BelyucanTh MO TaHHBIM OIBITOB, MTPOBEACHHBIX HA 3TOW TpyOe, uncna PeifHonbaca npu JaMUHAPHOM

21.

U TypOyJEHTHOIO PEeKHUMaX, CPAaBHUTh UX C KPUTUYECKUM, YOCTUTHCS, YTO MPHU JAMHUHAPHOM PEXHME

Re< Reyy , a ipu TypOyJIEHTHOM — Re > Reyp.

. IlocTpouTh MO ONBITHBIM JAaHHBIM, MOJIYYEHHBIM HAa BUHHUIUIACTOBOM Tpyde, rpadux Igh.=f(lgL),

OTIPENIEIUTh C €r0 MOMOUIbI0 KPUTUYECKYIO CKOPOCTh Uyp, @ UEpe3 HEe BBIUUCIUTH KPUTUYECKOE
yucio Rexy = 2320.

[onTBepauTts ¢ momomuibio rpapuka lghe~f(IgL ), uTo Npu TaMUHAPHOM peXUME MOTEPU HAIopa I10
JUIMHE A, TIPOMIOPIIMOHAIBHBI CPEIHEH CKOPOCTH B TNEPBOM CTENEHM, a MpU TypOYJIEHTHOM - B
crerienn 1,75 <m < 2.

OCHOBHble KOHTPO/IbHbIE BONpPOChI (K 1a6. paboTe 1.3)

1. HazoBute pe:kxUMBbI IBUKEHUS KUJIKOCTH M YKQXKHUTE UX XapaKTEPHbIE 0COOEHHOCTH.
2. Tlosicaute, 4TO Takoe KpuTepuit PeliHonbaca, 1 Ha30BUTE (PaKTOPHI, OT KOTOPBIX OH 3aBUCHT.

3. TlosicHuTe, 4TO Takoe KpUTHUYEeCKoe uncio Peltnonbaca?
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4. Tlosicuute, kKakuM 0Opa3oM MPH TUAPABIMYECKHX pPAcUYETax OIMPENCSIOT PEXUM JIBUKCHUS
JKHIKOCTH U, C KAKOH IICNIbI0?

5. TlosicHuTe, 4TO Takoe KPUTHYECKash CKOpPOCThb, OT KakuX (PaKTOpOB OHa 3aBHUCUT M Kak €€
ONpeaestoT?

6. HamummTe U MOSICHUTE aHATUTUYECKHE 3aBHUCHUMOCTH IMOTEPh HAmopa MO JJIUHE OT CpeaHel
CKOPOCTH MOTOKA MPH JITAMUHAPHOM U TYpOYJIIEHTHOM pEXUMax ABUKCHUS KUIKOCTH.

7. W300pa3ure TpaduK 3aBUCUMOCTH TIOTEph HAMopa IO JUIMHE OT CpeaHer ckopoctd ( B
Jorapu(pMHUECKUX KOOPAUHATAX) U AATe MOSICHEHUS K HEMY.

8. IMosicuure, Kak onpenesstorcs Re u Rek, uist Tpy6 HEKpYriaoro cedeHus?
9. Tlosicaure, noemy rpapux Al = f(2) CTpOST B Taropu(pMHUECKHX KOOPAUHATAX?
10. IloscHuTe, TO TaKOE TUAPABIMECKUNA PANYC U YTO OH XapaKTepu3yer?

Jlaboparopnasi padora 1.4
N3yyeHue ruipaBaIn4ecKuX NOTEPhb MO AJTHHE TPYOONPOBOAa H B MECTHBIX

COIMPOTUBJICHHUAX

1. Heab paboThI:
1. OmpenenuTh TO ONBITHBIM JaHHBIM, BOCIOJNB30BaBIIMCE (opmynamu (1) u (2), 3HaveHue

K03 pHLIMEeHTa THIPABINYECKOTO TPEHUS /1071 U BEJIWYMHBI KO3 (UIMeHTa é’ Ul TPEX BUJIOB

MCCTHBIX COHpOTHBJ’ICHHﬁ;

2. YCTaHOBHTH, BOCIOJB30BABIIMCH coOTHOIeHUsIMA A.H. Anprmyns nim ke rpaduxom Hukypansze
(cM. puc. 1) obmacTu rUIPaBINIECKOTO CONPOTUBIICHUS, B KOTOPBIX padOTaiu y4yacTKH HAalOPHOTO
TpyOOIIpOBOIA;

3. BbluMCONTh 3HAYeHHs KOX(Q(HUIMEHTOB TMAPABIMYECKOrO TPEHHS A 10 COOTBETCTBYIOLIUM
IMIIUPHUECKUM PopMyIiam;

22. HaliTu crpaBouHble 3HAa4eHUs KOX(PQPHUIHMEHTOB MECTHBIX COMPOTHBIICHHMA (é/ no Tabiwuue,

p.nos.

é/ pp 16 pc. BPACIHTE TIO dbopmynam (4), (6);

5. OHCHI/ITB CXOOUMOCTD 2’0” n C UX paCYCTHBIMU CIIPaBOYHBIMU 3HAYCHHUAMMU.

on

OcHoBHble KOHMPOs1bHbIE 80Mpockl (K nab. pabote 1.4)
l. Hanwmmre u noscuure Gpopmynsl Jlapcu-Belicbaxa u Belicbaxa.
2. TlosAcHUTE, KaK ONBITHBIM ITyTEM OIPEAEISAIOT BEIMIUHBI KO3(P(OUIUEHTOB A U &.

3. Uro xapakrepusyioT ko3Qpduuuentsl A u £ oT Kakux (HakTopoB B OOLIEM CIIy4ae OHH 3aBUCAT U KaK

UX ONPENEISIOT IPU THPABIMUECKUX pacyeTax?
4. OObsacHHTE, YTO TaKoe A, U A/d, Kak HaliTH BENMMUUHY A, TIPU TUIPABIMYECKHX PACUETAX.

HazoBute o0071acTu TUAPABIMYECKOTO CONPOTUBJICHUS TPYOONPOBOJOB U OOBSCHHUTE, Kak

OIIpEeNeNIAI0T 00IaCTh CONPOTUBIICHHS ITPU THIIPABIMUECKUX  pacyeTax.
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6. W300pa3sute cxeMbl JBIKEHHUS KUIKOCTH IIPU PE3KOM MOBOpoTe TpyOsl Ha 90°, a Takxke TIpH pe3KoM
pacIIMpeHuH U Pe3KOM CY>KEHHH TPYOOIPOBOJIa U IaliTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEPHO

AJI1 ABUKCHUA IMOTOKA IIPH MPOTEKAHUU €TI0 4EPE3 JIF000€ MECTHOE COIIPOTUBJICHUC.

JlabopaTopHnas padora 1.5
N3y4veHne ucredeHus ;KUJAKOCTH Yepe3 Majible OTBEPCTUA B TOHKOM CTEHKe 1

HACaJKH NMPHU MOCTOSTHHOM Hamope B aTMocdepy.

1. Heab paboThI:
1. OmpenenuTh MO OMBITHBIM JAHHBIM BEITUYUHBI KOXDOUIIUEHTOB:  Llon, Qon, Eon, Son, TPH

UCTEUYECHUHU Yepe3 Malloe KPYIJIoe OTBEPCTHE JAHaMeTpoM d = 2 CM IpH IOCTOSHHOM HAarope B
atMochepy U BeIHMUUHBI KOAPDUIUEHTOB LHon = QPHon = CHon AJIA BHELIHETO LUIMHAPUYECKOTO U
KOHUYECKHX ( CXOIAIIETOCS M pacXosIIerocs) HacaakoB mpu H = const B atmocdepy.

2. CpaBHUTH 3Ha4YCHHS KOI(PPUIIMEHTOB, MOJIYYCHHBIE B OMBITAX, CO CIIPABOYHBIMU M TIOJICYUTATH

OTHOCHUTCJIBHBIC OTKJIOHCHHUA.

OcHoBHble KOHMPOs1bHbIe 80Mnpockl (K nab. pabore 1.5)

UTo NOHMMAIOT MO MaJIbIM OTBEPCTUEM B TOHKOM CTEHKE MPU UCTECUCHUH KUJIKOCTH U3 OTBEPCTHUI?
CixaTtoe ceueHue, IPUYUHBI CXKATUSL CTPYH, UEM OLICHUBAIOT BEJIMYUHY CHKATUS CTPYH?
Yto HaA3BIBAIOT HACAJAKOM, THIIEI HACAIOK, MX Ha3HaUCHUE?

Koaddumument pacxona. Uto oH yUUTHIBAET, KaK OMPEACIICTCS?

1

2

3

4. Koaddunuent ckopoctu. UTo OH yUHUTHIBAET, KaK ONPEACIISICTCS?

5

6. Koaddumuent conporuBnenus (oTBepcTusi, Hacaaka). Kak oH onpeaensieTcsi o OnbITHBIM JTaHHBIM?
7

OObscHUTE, TOYEMY NPU UCTEUEHUH U3 HACAJIOK PAcXO] KUAKOCTU OOJblle, YeM MPHU UCTECUEHUU U3
MaJIOro KPYyrjoro OTBEPCTHUSI B TOHKOM CTEHKE?

8. Hanwumurte u nosicHure GopMysbl AJis ONpeleeHUs] CKOPOCTU U PAcXojia MPU UCTEYEHUH KUJIKOCTH
U3 OTBEPCTUH M HAcaJ 0K B aTMOC(epy MpU MOCTOSHHOM HaIope.

Ne)

. M300pa3urte 1 nosiCHUTE CXeMbl UCTEUEHUS KHUIKOCTH U3 MAJIOr0 OTBEPCTUSI B TOHKOM CTEHKE U 4epe3
BHEITHUN NUJIMHIPUYECKUN HACAZO0K B aTMOChepy.

10. Kakoe ypaBHeHHE JI&KUT B OCHOBE (HOPMYIN ISl BHIYMCIEHUS CKOPOCTH HMCTEYEHHs] 3 U pacxoja

KUIKOCTU Q TPU UCTEUEHUH U3 OTBEPCTUM U HacaakoB? Hanummure u nMosiCHUTE 3TO ypaBHEHUE.

JlabopaTopHas padora 1.6
JKCIepUMEHTAIbHOE U3yYeHHe MPAMOro ruipaBjindeckoro yaiapa B HAnopHoOM

TpyOOnpoBoae

1. Heab paboThI:
Onpenenutbs ONBITHBIM IYTEM BEIMYMHY NOBBIIEHUS JaBieHUss  AP,, Tpu NpsIMOM
THJIPABIMYECKOM yJape B HAIIOPHOM TPYOOIPOBOJE, CPaBHUTH €€ C BEIMYMHON AP, BBIYHUCICHHOW IO

dopmyne H. E. XKykosckoro (cMm. popmyiy 1), 1 moACIUTaTh OTHOCUTEIHHOE OTKIIOHEHUE
e, o 1AP8P0n| oo,
— . A
AP AP

OcHoBHble KOHMPOs1bHbIe 80Mpockl (K nab. pabote 1.6)
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ChopmynupyiiTe TOHATHUS THAPABINYECKOTO yaapa.
IIpsiMO¥t 1 HEnPsAAMOM T'UIPaBINYECKUN yaap.

1
2
2. Yo Takoe (aza ygapa?
3

OOBscHUTE MTpOIlecC N3MEHEHHS IaBJICHUS B TPyOOIIPOBOIE, MUTAEMOM U3 pe3epByapa, MpH MPSIMOM
TUAPABIMYECKOM yZape.

4. Hanmummwure u nosicaute Gopmyny H. E. XKypasckoro ms onpenencHus MOBBILICHHS JABJICHUS IIPU
yaape.
5. Hanumute 1 nosicaute Gopmyiny AJis onpeesieHns CKOPOCTH pacpOCTpaHEHUsl yIapHON BOJIHBI.

JlabGopaTopHnas padora 1.7
N3y4yenue puabTpanuu B NECYaAHOM IPYHTE HA YCTaHOBKe Jlapcu

1. Heab pabdoThI:
1. Y6enutscs B cpaBeqmmBocTy 3akoHa Jlapcu myTéM mocTpoenus B Macmrabe (10 JaHHBIM IIATH

OTIBITOB) Tpa(UKOB 3aBHCHMOCTU CKOPOCTH (UIbTpaluud L OT TpaaueHta Hamopa J , T.e.
rpa¢ukoB v =f (J ) 1A OATH BUOB IECYAHOTO TPYHTA, OTJIMYAIOIIUXCSA KPYIMHOCTBIO YACTHIL
(puc. 1).

2. Onpemenute 1o rpapuky © = f (J ) 108 OZHOTO BHMAA IECYAHOTO TPyHTa (YKa3aHHOTO
IpernoiaBaTesieM) CpEeaHIO BeMnYnHy Koddduuumenta punsrpanuu k ; 1 yKkaszaTh e¢ Ha rpaduke
(puc. 1).

3. Tloctpouts B Macmrabe MO JaHHBIM OJHOIO OIBITA, YKA3aHHOIO MPEINOIABATENEM, OIIIOPY

HAIopoB, T.e. rpadpuk H =f(7) usmenenus Hamopa H no nytu punstpanmu (puc. 2).

OcHoBHble KOHMPOsbHbIE 8ornpocs! (K nab. pabote 1.7)

1. Hanumure u nosicaute 3akoH Jlapcu.

2. Hanummure W TOSCHUTE 3aBUCUMOCTb, CBSI3BIBAIOIIYI0 CKOPOCTh  (PMIBTpAlMH C
JEHCTBUTEIILHON CPEIHEW CKOPOCTBIO IBUKECHHUS )KUJIKOCTH B II0paxX IPYyHTA.

3. Uzobpasure rpaduxk v = f (J ) u 00bACHUTE, KaK C €ro MOMOIIbIO MOXHO OMNPEIENIUTh
CPEIHIOI0 BeMUUMHY KO3 puimenTa GpuiabTpayuu rpynra?

4. TlosicauTe, uTo Takoe K03 dunueHT GuibTpanun?

5. ChopmynupyiiTe MOHATHE TPAIMECHTA HAIIOPa | MOSCHUTE, KaK OMPEIEIAETCS €ro BeInynHa?

6. N3obpasute >mropy HanopoB H = f (7) u naiite kKomMmeHTapuii Kk Her. 7. OOBICHHUTE, TOYEMY
BenuurHa KoddpumreHTa GuiIbTpaluy rpyHTa 3aBUCUT OT TEMITEPaTypbl (GUIBTPYIOIICH KUIKOCTH?

8. Kak naiitn Benmnuuny kodddurmenta ¢unbtpanuu k rpynra npu 10 ° C, ecam u3BeCTHA €ro
BEJIMYMHA TIPH Temreparype ¢ , ornuyatomeiics ot 10°C ?

9. Ot kakux (HakTOpOB 3aBUCUT (PUIBTPAIMOHHAS CIIOCOOHOCTH rpyHTa?

JlaGoparopHnas padora 1.8 bp.
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ITocTpoeHne HANIOPHOM U NMbE30METPUYECKOM JUHUI ISl TPYOOnIpoBOaa

COIIPOTUBJICHHUSA
1. Heab paboThI:
1. OmnpeneneHue ONBITHBIM IIYTEM IOTEPh HANoOpa Ha MPEOJOJEHUE CONPOTUBIIEHMS IO JJIMHE

TpyOOIIPOBOJIa U HA yYACTKaX C MECTHBIM CONPOTHUBIICHUSMHU.

2. PacueT k03¢ (pUIIMEHTOB MECTHBIX MTOTEPh U K03 uumentos lapcu.
3. IlocTpoeHre HaOPHOM U MbE30METPUUECKON JIMHUH.

OcHoBHble KOHMPOs1bHbIe 80Mpockl (K nab. pabote 1.8)

1.

10.
11.

12.

13.

14.

15.

Kak paccuutsiBaercs Ilonnass ypenbHas DSHeEprus
XKHUJIKOCTH B PACCMaTpUBAEMOM CEUCHUU (HAIOp) Uil yCTAaHOBUBIIIETOCS TIOTOKA,
Ecin yaelbHas MOTEHIMaIbHas JHEpPIHUs,

U3pacXoJOBaHHAs KUIKOCTbIO Ha TPEOJOJICHHE COMPOTUBICHUN MeEXIy MEpPBBIM M BTOPHIM

ceueHusMHu, paBHa N, To ypaBHeHue BepHysuiu, CBA3BIBAIOIICE YACIbHBIC ONHBIC SHEPTUU B

P’
3TUX JBYX CEUEHUSX, Oy/IeT UMETh BUJ:

[IpuBenute Qopmyabl A pacueTa MECTHBIX MOTEepU
SHEPrUM U MTOTEPU FHEPTUH 110 JUIMHE, OT YETO OHU 3aBUCAT 3aBUCHT;
Kak cBsi3aHbI Mex 1y o001 yrenbHas KHHEeTHYeCKasi U MOTEHIMaIbHAast SJHEPTUU TIOTOKa,
Kak n300pa3uts rpadmdecki U3MEHEHHE YAECTbHOM SHEPTUU KUIKOCTH;
Kak Ha3biBaercsi JIuHus, coenuHAOIMAs TOYKH, COOTBETCTBYIOIIME 3HAYEHHUSIM CYMMBI BCEX
BUJIOB DHEPIUU;
Uro Takoe NMHUSA NOJHON yAEIbHOM SHEPTUU WK HAIIOPHAS JIMHUS;
JlaliTe onpeneneHre HamOPHOU JINHUU;
JaiiTe onpeneneHue JMHUEN TOJTHOW yIEeTbHOW SHEPTHH.
JlaiiTe onpezieneHre Mbe30METPUUYECKON BBICOTHI (HapuCyiiTe, mpUBeauTe (POPMYIIbI);

Ecim  miockocTe  cpaBHEHHSI — paccMaTpHUBAEMOIO
TpyOOIIPOBOJIa COBMAMAET C OCHIO TOPH3OHTAIBHOW YacTH TPyOONpoBOja, yeMy OyaeT paBHA
BEeJIMYMHA Z BO BCEX CEUCHUSAX (HApUCYHTE, MpUBEAUTE POPMYIIBI);

Omnpenenenue cpenHen CKOpPOCTH KHUJIKOCTHU
MPOU3BOUTCS 110 OpMYyIIE:

VYaenvHas 3Heprus, U3pacxoJ0BaHHas Ha IMPEOJOJICHUE
COTIPOTUBIICHUS B JTI0OOM MECTHOM COIPOTUBIICHUH, MOKET OBITH ONpe/ieNieHa Kak:
VY nenpHas sHEPrus, U3pacXxoJOBaHHAs Ha IPEOAO0IEHUE CONPOTUBIICHUS TPEHNUS 10 JIIMHE, MOKET

OBITH omnpeseneHa s ceueHuit 1 u 2 mo gopmyne:
Ipu onpenenenny h, mo ypaBHeHNIO KMHETHYECKAs SHEPIHS PACCUUTHIBACTCS 110 CKOPOCTH,

KOTOpPOH 00J1aJJaeT TOTOK:

JlabopaTopnas padora 1.9
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OnpenesieHue 3aBUCUMOCTH MEKIY THAPABJINYECKUM YKJIOHOM U cpeaHeil
CKOPOCTBIO NP TYPOYJIEHTHOM IBUKEHUM BObI

1. Heab padoTsI:
1. Onpenenenue pexxuMa IBIKEHUS (pacdeT uucia PeliHonbaca).
2. YcTaHOBIIEHUE 3aBUCUMOCTH THIPABIMYECKOTO YKIOHA OT CKOPOCTH:

a) noctpoenue rpaduueckoii 3aucumoctu 1g1 = f(lgv);

6) ompenereHue Ko3hGUIMeHToB M U D aHATMTHYCCKH U rpadHuecKy.

3. loctpoenue rpaduueckoii sasucumoctn 1g A = f(IgRe).

PaboTa mpoBoauTCS HAa yCTaHOBKE, CXeMAaTHUECKH M300paykeHHOH Ha puc. 2.40.

OcHOBHbBIE KOHTPOJIbHBbIE BONPOCHI (K J1a0. padoTe 1.9)

1.

2.

o

A SN

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.
20.

JlaiiTe onpeieneHre THAPaBINUYECKOMY YKIOHY (IpUBEAUTE U 00BsACHUTE (POMYITY, CTIOCOOBI
BBIPA)KEHUS €IUHHI] U3MEPEHU);

Kak 3aBucsAT notepu Haropa 1o JUIMHE IOTOKA OT XapaKTEPUCTUKHU IIEPOXOBATOCTH CTEHOK
TpyOBI?

UYto Ha3bIBaIOT JIAMUHAPHBIM MOJCIOEM WJIN IUIEHKON?

ITpu TypOyneHTHOM JIBUXKEHUU B 3aBUCUMOCTHU OT TOT'0, KaK COOTHOCATCS pa3Mephl BHICTYIIOB

HIEPOXOBATOCTH Ay TOJILMHA TaMHHApHOMH MeHKu O, Bce TpyObl MOApa3AeIsSioTCs Ha TPU
BUJA (IPUBEANTE UX, U OXAPAKTEPUYITE KaXKbIi U3 HUX).

Kaxkue TpyObl Ha3bIBAIOTCS TUAPABIMYECKH IIEPOXOBATHIMU?

Kakyto TpyOy Ha3biBatoT [ MapaBnndecku riaaakoit Tpyooit?

JlaiiTe onpeneneHne U MPUBEAUTE MapaMeTphl MPOMEKYTOYHOTO BHIA MIEPOXOBATOCTH TPYOHI.
TonmuHa TaMUHAPHOTO CIIOS OTpeAeIsaeTcs o hopmyie:

[Ipu nBMXEHUU MOTOKA BJOJIb CTEHKU C OJJMHAKOBOM BBICOTOM BBICTYNOB TOJIIMHA JJAMUHAPHOU
IJICHKY MCHSICTCHL. ...

[ToTepu Hamopa Mo IJIMHE ONPEALISIIOTCS 10 hopMyJie

ITpu naMuHapHOM ABM>KEHUH B TpyOax koadpunueHt Japcu A 3aBUCHT OT...... JUI KPYTJIBIX
TpyO OH paBeH:

Hanummre u o6bacuute ypaBHenue Ilyazeitns:

[Tpu TypOynenTHOM pesknme ko3 dunmerT JJapcu MoxeT 3aBUCETh OT

JlaiiTe onpeneneHue OTHOCUTENbHOM IEPOXOBATOCTH.

JlaliTe onpeneneHne OTHOCUTENIbHOM TJIaIKOCTH.

B oGmnactu ruapaBnudecku riaakux Tpyo kodddunuent Hdapcu paccuutbiBaercs o popmysie
bnazuyca:

®opmyie brasuyca naet 10CTOBEpHBIE PE3YJIBTATHI IIPU

Koaddumnuent apcu B 006macT ruapaBIrdecKy MEPOXOBATHIX TPYO (00J1aCTh KBAPATHIHOTO
COIIPOTHUBIICHUS MITH KBaJIpaTU4YHast 001aCTh) 3aBUCUT TOJIBKO OT ...

ITorepu no JyiMHE B KBaJIpaTUYHOM 00JaCTH CONPOTUBIICHHS PACCUMTHIBAIOTCS O (hopMyIie:
[Tpu TypOyneHTHOM JIBUKEHUU ITYTEBBIE TOTEPH PACCUUTHIBAIOTCS 10 001Iei popmyie:

JlaGoparopuas padora 1.10 bp.
Omnpenesienue k03¢ GpUIIHEHTOB pacxoa ApoccebHOro npudopa

(nma¢pparmel) 1 Bogomepa Benrypu
1. Heab padoTsI:

1. Onpenenutsb k03¢ HUIMEHT ApoccenbHOro npudopa auadparmel C ¥ K03 GUIMEHT pacxoaa

L Bogomepa Bentypu.

Q, =

2. Tloctpouts TapupoBouHble rpaduku 060ux MpuGOpos, T.e. 3aBucumoctu (Q = f(AH ﬂ) u

f(AH, ).
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OcHoBHble KOHMPOsbHbIE 80MpPocs! (K nab. pabote 1.10)
1. Hapucyiite u nosicHute npuHIUN paboThl [uadparMel, ¥ BojoMepa Bentypu;
[Tpumennte ypaBHeHue bepHymu k ceuenusim 1 u 2, nuadparmer;
[Ipumenute ypaBuenue bepnyinnu k ceuenusam 1 u 2, Bogomepa Bentypu;

KoaddurmenT kuHETHYECKOM SHEPTHUHN @ YUUTHIBACT... U MPEACTABISAET COOOM. . .;

wok wD

Hanummire (BbiBenuTe (GopMyity) A ONPENENeHUs pacxola >KUAKOCTH uepe3 auadparmy B
IIPOMBIIIIEHHBIX YCIOBUSX;
6. Hanumure (BeiBenutTe hopMyily) Ajs onpeAeseHus: pacxoia XKUAKOCTU yepe3 Bogomep Bentypu

B IIPOMBINIJICHHBIX YCJIOBUAX.

Jlaboparopnasi padora 2.1
I[TapameTpu4eckne NCNBITAHUA HEHTPOOEKHOTO HACOCA

1. Heab padoTsI:
1). N3yuute pabOTy HACOCHOW YCTaHOBKH C IIEHTPOOSKHBIM HAcocoM. 2). OCBOUTH METOIUKY

napaMeTpUUecKUX MCTBITAaHUM HEeHTpoOekHOro Hacoca. 3). [TonyunTs XapakTepUCTUKY LIEHTPOOEKHOIO

Hacoca.

OcHoBHble KOHMPOsIbHbIe 80Mnpockl (K nab. pabore 2.1)
1. HazoBuTe TEXHUUYECKHE TOKA3aTEIN HACOCA.
. Uto Takoe mogayda Hacoca, uaealibHas 1Mojjaya U Kak OHa OMPEeEseTCs] TPH UCTIBITAHUSIX ?

. Urto Takoe HaIop HacocCa U Kak €ro ONpCACIIMTD 110 ITOKa3aHUAM HpI/IGOpOB?

2
3
4. Yo Takoe MOLIHOCTh HACOCA U MOJI€3HAs MOITHOCTh?
5. Uto takoe KII/] nacoca? Kakue norepu yuntsiBaeT KII1/] Hacoca u ero cBs3b ¢ npyrumu KIT/1?
6. UTo Ha3bIBaeTCsl XapaKTEPUCTUKOM Hacoca?
7. Yro Ha3biBaercs nojem Hacoca Q-H u cBs3b ero ¢ KIIJl nacoca?
8. Tloka3anusi Kakux NpUOOPOB HEOOXOAUMO 3HATH ISl OMpPENETICHHs MOIIHOCTH Hacoca M
MOJIE3HON MOILIHOCTH?

9. KaK HU3MCHAKOTCA 1moaayva, Hanop 1 MOIITHOCTH HacCocCa HpI/I N3MCHCHHH 4YaCTOThI BpaH_IeHI/IH pa60qer0
KoJieca?

JlabopaTtopHast paGora 2.2
KaBuraunoHHbIe HCIIBITAHUS HEHTPOOEKHOT0 HACOCA

1. Heab paboThI:
1. Y6enutcs Ha MpaKkTUKE B CYIIECTBOBAHUU SIBJICHHUS KaBUTAIlMU B IIEHTPOOEKHOM HAcoCe, U yACHUTH

IMPUYUHBI €€ BOSHUKHOBCHUSI.

2. OcBOUTH MCTOJUKY KaBUTAIMOHHBIX HUCIIBITAaHUH L[GHTpO6e)KHOI‘O Hacoca.
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3. TonyuuTs B pe3ynbTaTe UCIBITAHUI KaBUTAIMOHHYIO XapaKTEPUCTUKY HACOCa

OCHOBHble KOHMPOsIbHbIe 8ornpocel (K Aab. pabome 2.2)

1. YUto Takoe kaBUTaIMA, KAKOBBI €€ BHEITHUE MPU3HAKA?

2. Yrto Ha3bIBaeTCS KABUTAIMOHHBIM 3armacoM Ah u Kak ero onpeneauTh NPy UCTIHITAaHUSIX ?

3. Uto Ha3bIBaeTCSI KPUTHUECKUM KaBUTAIMOHHBIM 3a11acoM Ahgp?

4. Yto Ha3bIBAETCS JIOMYCKAEMbIM KaBUTALIMOHHBIM 3a11acoM Ahyon?

5. ®opmyna PynHeBa asis onpeneneHus KpUTUUECKOT0 KaBUTAIIMOHHOTO 3amaca?

6. UTo Takoe BBICOTA BCACBLIBAHUS U KaK OHA CBsA3aHa C KaBUTAIUEH?

7. Uto Ha3bIBaE€TCS KAaBUTAIIMOHHON XapaKTEPUCTUKON M Kak OHA M300pakaeTcs rpapudecku’?

8. Uro Ha3pIBaeTCSI 4YAaCTHOM KaBUTALMOHHOW XapaKTEPUCTHUKOM M Kak €€ NOJyduTb IpHU
WCTIBITAHUSX ?

9. IMopsiok pabOTHI MPU CHATHU YACTHOW KAaBUTAIIMOHHON XapaKTEPUCTUKHU?

10. Kak mosry4aroT KaBUTAIMOHHYIO XapaKTePUCTUKY IIEHTPOOEIKHOTO Hacoca?
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7.4. Onucanue mokasarelei u KpUTCPHUCB OLICHHUBAHMA KOMHCTCHHPIFI Ha PAa3JIMYHbIX 9TallaX HX q)OpMI/IpOBaHI/I}I, OIIMCAaHUC

IMIKaJIbl OOCHHUBAHMA.

Tabnuua 7
Tlnanupyemble pe3yJibTaThl 0CBOEHHS Kpurepuu onenuBanusi pesy/ibTaTos 00yueHus HanmenoBanue
KOMIETCHIINH MeHee 41 6an0B 41-60 6ams10B 61-80 6an0B 81-100 6an10B OLICHO'THOT'0
(Hey10BJIETBOPHUTEJIBHO) (Y10BJ1€TBOPUTEJIBHO) (xopomo) (OTJIMYHO) cpecTBa

OIIK-5 CniocoOeH mpuMEHSATh HaBBIKH aHaJIM3a TOPHO-TCOJOTHICCKUX YCIOBHUM MPH MOKMCKAX, OIEHKE, Pa3BEaKe U JOOBIUE IMOJE3HBIX HCKOITAEMbIX, a

[P OCYLIECTBJICHUN IPOLECCOB XPAHEHUS U
MepeKavyKy KUIKOCTEH M ra30B, a Takxke
CpeICTBaMU YIPAaBJICHUSA M KOHTPOIIS

- [PUMCHATH 06HII/IC 3aKOHbI W YpaBHCHUSA

YacTuuHble yMEHUS

Henonueie ymenus

OIINOKHU

TaKXK€ IPU I'PAKTAHCKOM CTPOUTEIBCTBE.

3HaTh: CcdopmupoBaHHbIE, HO CdopmupoBaHHbIe
- BHIBl W PEXUMBI JABMXCHUA IKHIKOCTH; coziepKalue OTACIbHbIE CHCTEMAaTHYECKHUE
ypaBHEHHE JIMHAMHYECKOTO paBHOBecus IPOGETBI 3HAHUS 3HAHUS
[PaBHOMEPHOTO  TIOTOKa; norapupmudecknif dparMeHTapHbIe 3HAHUSL HemnonnHble 3HaHMs
3aKOH paclpeneeHuss CKOpPOCTeH B Kpyrioi
TpyOe; 3aKOHBI [JBIDKEHHS M  PaBHOBECHS
PKUJIKOCTEH;

VMeTh: VYMeHus moTHbIE, Cdopmunposannbie
- [10J1b30BATHCS IPOrPAMMHBIMU KOMILIEKCAMY, JIOITyCKAIOTCst HEOOIbIIHE YMEHHUS

PKUIKOCTEH © Ta30B, METOAMKAMH pacueTa

00BEeMa M MacChl IIPHU X XpPaHEHUH U MEPeKadKy

M0 TpyOOTIPOBOAaM PAa3TMYHOTO HA3HAYCHHS

HaBbIKaMH

NMPUMCHCHUC HAaBBIKOB

3HAHUH

CTaTUKM W JWHAMUKH JKUIKOCTEH, 3aKOHBI
JIBHDKCHUS M PABHOBECHS JKUIKOCTEH.
Baapners: B cucrematrdaeckom VYenemnoe u
- [PaKTUYCCKHUMH  MCTONAMH  OIPCACICHUS MIPUMCHCHUY HaBBIKOB CHCTEMATHYECKOE
OCHOBHBIX  (M3MKO-XMMMMECKHX  CBOHCTB,  Uacryynoe BrajieHue Hecucremarmaeckoe JIOITyCKAIOTCst IPOOEIIBI TPUMEHCHHE HABBIKOB

Koumponupyrowue
Mamepuanst no
oucyuniune:
3a0anus 014
nposeoens
NPAKMUYeCcKux u
1a60pamopHuvIx
3anamuil,
KOHMPOIbHOU
pabomul, mecmosvie
3a0aHUsL..
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8. OcobeHHOCTH peaiu3anun JUCHUILINHBI J1JI HHBAJIHUIO0B U JIUII ¢

OrpaHu4Y¢HHBbIMHA BO3MOKHOCTAMMU 310POBbA

Jis  ocyuiecTBieHUsT TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXKYTOUHOM
aTTeCTallud OOYYaroUIMXCS CO31aHbl (POHIBI OLCHOYHBIX CPEJICTB, aJAalTUPOBAHHbIC JJISI WHBAIHUIOB U
JUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbS M IIO3BOJISIOUIME OLIEHUTH OCTH)KEHHUE HMHU
3allJJAaHUPOBAHHBIX B OCHOBHOW 0Opa3oBaTeNbHOM MporpaMMe pe3yjiabTaToB OOydeHus U YpOBEHb
c(hOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMM, 3asBICHHBIX B oOpa3zoBarenbHON mporpamme. Dopma
NpPOBEACHUST TEKyIlel aTrTecTallMd Ui CTYIEHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  Y4ETOM
WHAMBUIYAIBHBIX NCUXO(U3MUECKUX OCOOEHHOCTEH (yCTHO, MUCHBMEHHO Ha Oymare, MMCbMEHHO Ha
KOMIIbIOTEpe, B (Qopme TecTupoBaHus U T.1.). Ilpu TectupoBaHuM A CHAOOBUISAIIMX CTYACHTOB
UCIOJIb3YIOTCS (POHJIBI OLICHOYHBIX CPENCTB C YKpYyMHEHHbIM mipudToMm. Ha sk3ameH npurnamiaercs
COIIPOBOKAAIONINHM, KOTOpBIM  oOecreynBaeT TEXHUYECKOE COMPOBOXKJIEHHE cTyaeHTy. [lpu
HEOO0XOAUMOCTHU CTYACHTY-UHBAIUAY MPEJOCTABISAETCS JONOTHUTEIBHOE BPEMS Uil MOATOTOBKH OTBETA
Ha »Jk3aMeHe (unu 3adere). OOydarmmuecss C OTPaHWYECHHBIMH BO3MOXXHOCTSIMH 3JI0POBBSI U
oOyuaroluecss HMHBAIHUIbI O00ECIIEYUBAIOTCA TMEYaTHBIMHU M 3JEKTPOHHBIMH  00Opa3oBaTeIbHBIMU
pecypcamu (TporpamMmbl, ydeOHBIE MOCOOMS MJii CaMOCTOSATENbHOW paboTel W T.0.) B ¢opMmax,
alalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3JI0POBbs U BOCIIPUATUS HHPOPMALIUH:

1) JUIS. MHBAJIUIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI 110 3PEHUI0:

- IS cjelbIX: 3aJlaHds JUIsl BBINOJHEHHWS Ha CEMUHAapax W MPaKTUYECKUX 3aHSITHIX
oopmisitoTcst  penbeHO-TOUeUHBIM mIpupTOoM bpaiing uam B BUAE 3JIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TMOMOIIBIO KOMIIBIOTEpPA CO CIIEHHUATM3MPOBAHHBIM MPOTPAMMHBIM 00ECIIEUEHUEM IS
CJIETIBIX, JINOO 3aYMTHIBAIOTCS ACCHUCTEHTOM; MUChbMEHHbBIE 33/1aHUSI BHITIOIHSIIOTCS Ha Oymare penbeHo-
ToueyHbIM mmpudrom bpailng unm Ha KOMIBIOTEpPE €O CHEUHMATU3UPOBAHHBIM IPOrPaMMHBIM
o0OecrieyeHrneM [UIsl CIENbIX JIMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; OOYyYarolIMMCS JJIsi BBIIOJHEHUS
3aJJaHus TIPU HEOOXOIUMOCTH IMPEIOCTABISIETCS KOMILJIEKT MUChbMEHHBIX NMPUHAUIEKHOCTeH M Oymara
IUIE  TUCbMa  penbeHO-TOYEYHBIM IIpH(TOM bpaiiis, KOMObIOTEp CO CHEHHATHM3UPOBAHHBIM
MIPOrpaMMHBIM 00€CTIeYeHUEM JIJIS CIICTIBIX;

- Aas caadoBUASIIUX: 00ecreynBaeTCcsl WHAMBUAYAIbHOE PAaBHOMEPHOE OCBEIICHHE HE MEHee
300 mrokc; oOydaromMcs Ui BBIOJHEHHS 3aJaHusl IMpH  HEOOXOAMMOCTH TMPEAOCTaBISAETCS
YBEIIMYMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TaKKe HCIOJIb30BAHUE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOICTB; 3aAaHUsI sl BHITIOJIHEHUS 3aJaHU 0(OPMIISIOTCS YBETUYEHHBIM HIPUPTOM;

2) JUISL UHBAJIUOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI IO CJAYXY:

- VISl TIYXUX U CJ1a00CabIIAIMX: 00eCIIeYMBACTCsl HATMYUE 3BYKOYCHIIMBAIOLICH anmaparypsl
KOJIJICKTUBHOTO N0JIb30BAHUS, npu HE0O0X0IMMOCTH o0yJaromumcst IIPEIOCTABIIAETCS
3BYKOYCWJIMBAIOIIasl  ammapaTypa UHAUBUAYAJIbHOIO  TOJb30BAaHUS; IPENOCTABIAIOTCS — yCIyrU

CYpIIOTIEPEBOUNKA;



- JAA8  CJeNmOrJayXHX JIOMyCKAaeTCs NPHUCYTCTBHE ACCHUCTEHTa, OKAa3bIBAIOIIETO YCIYTH
tudrocypaonepeBoaunka (IMOMUMO TpeOOBaHUM, BBIMOIHAEMBIX COOTBETCTBEHHO HJISi CIENBIX H
TITYXHX);

3) VI JIMIl C TSDKEIBIMH HApyHMICHHSMU PEUYH, TIYXHX, CIa0OCHBIIANMX JCKIHH U
CEeMHUHApPHI, TPOBOANMBIE B YCTHOU (popme, TPOBOSATCS B MUCHBMEHHOH (opMe;

4) JUIS WHBAIAIOB W JIMI[ C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbBS, HMEIOIIHNX
HApyllleHUs ONMOPHO-IBUTaTeILHOI0 anmnapara:

- Ui JIMII C HApYyHOICHHUSMHU OIOPHO-ABHTATEIBLHOTO armapara, HapyHICHHUSMHU JIBUTATEIbHBIX
(GyHKIMHA BEpPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEYHOCTEW: MUCHMCHHBIC 3allaHMsI
BHITIONHSIOTCS HAa KOMITBIOTEPE CO  CICIHMATU3UPOBAHHBIM IMPOTPAMMHBIM  OOECIICUEHUEM WU
HAJMKTOBBIBAIOTCS ACCUCTEHTY; BBHITIOJHEHHUE 3aJaHUN (TECTOB, KOHTPOJIBHBIX paboT), MPOBOAMMEIE B

MMUCbMEHHOM (popMe, TPOBOATCS B YCTHOM (hopMe IyTeM orpoca, Oeceibl ¢ 00yJarommumMcs.

9. YueOHo-MeToquYecKOe U MHGOPMAIHOHHOE O0ecTieyeHne TUCHMIIINHBI
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8. YueOHo-MeTOaMUYeCcKOe U MH(OPMAIUOHHOE OOecniedeHne JUCHUILTHHbI
a) OCHOBHAsI JIUTEeparypa

. Ky3nemnor B.A. OcHOBBI THIpOTa30IMHAMHKY [ DJIEKTPOHHBINA pecypc]: yueOHoe mocodue/
Ky3nenoB B.A.— DnekTpoH. TeKcTOBbIe JaHHbIe.— benropoa: benropoackuii rocynapcTBEHHBIN
texHosornyeckuit yauusepcuret um. B.I'. lllyxosa, 9bC ACB, 2012.— 108 ¢c.— Pexum
nocryma: http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

. AHnmpmxueBckuii A.A. MexaHuKa KHJIKOCTH | ra3za [ DJIeKTPOHHBIN pecypc|: yueOHoe mocodue/
AHIpuKHEBCKUM A.A.— DJIEKTPOH. TEKCTOBbIE JaHHble.— MuHCK: Boiiimas mkona, 2014.—
207 c.— Pexum nocryna: http://www.iprbookshop.ru/35498.html.— SBC «IPRbooks»

. MexaHuKa XUJIKOCTH U Ta3a [ DIEeKTPOHHBIA pecypc]: METOIUYECKHEe yKa3aHus/ — DIIEKTPOH.
tekcToBble naHHble.— CII6.: Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH apXUTEKTYPHO-
ctpoutensHbiii yausepcutet, ObC ACB, 2013.— 31 ¢.— Pexxum goctyna:
http://www.iprbookshop.ru/26873.html.— DBC «IPRbooks»

. CaBunoBckux A.I'. 'mapaBnuka [D1eKTpoHHBIN pecypc]: yuebHoe nocooue mist CI1O/
Casunorckux A.I'., Kopobeitnukosa M.1O., HoBukona J[.A.— DJIeKTpPOH. TEKCTOBBIE JaHHBIC.—
Caparos: [IpodobpazoBannue, 2019.— 168 c.— Pexum mocryna:
http://www.iprbookshop.ru/86069.html.— DBbC «IPRbooks»

. Kapenun B.C., Typnyes P.A-B., UcaeB X.A. 3mepeHue ruipocTaTUYECKOro AaBICHUS U
SKCIEpUMEHTAIbHOE MATBEpKIeHHE 3akoHa [lackans.- Merton. ykas. k 1ab. padore U3a. [THU
2009 r.

. Hcaes X.A. Pemenue TUIIOBBIX 3a7ja4 110 rUApaBiIuKe (rugpocratuka). Meron pexom. M3 a.
I'THHM 2008 r

. Hcaes X.A. Pemenue TunoBsIX 3a7a4 1o ruapoanHamuke. Meron pexkom. M3a. I'THU 2007 r.

. Hcaes X.A., MaromagoBa M.X. I'magponunnamuka Kypc nexuuii.- Uza. ITTHU 2010 r.

0) 10MOJIHUTEIbHAA JIUTepaTypa
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AiiBazsa O.M. OCHOBBI THIPaBIUKH OYPHBIX MIOTOKOB [ DNEeKTpOHHBIN pecypc]/ AiiBazsa O.M.—
DNEeKTPOH. TEKCTOBbIE TaHHbIe.— MockBa, MkeBck: PerynspHas u xaoTudeckasi AMHAMUKa,
M>xkeBCcKkuii MHCTUTYT KOMIIBIOTEPHBIX UccaenoBanuii, 2010.— 266 c.— Pexum nocryna:
http://www.iprbookshop.ru/16585.html.— DBC «IPRbooks»

3yitkoB A.JI. I'mapasnuka. Tom 2. HanmopHbie U OTKPBITHIE MOTOKU. [ HIpaBiIviKa COOPYKEHUH
[DnekTponHbI pecypc]: yueonuk/ 3yiikoB A.JI., Boaruna JI.B.— D1eKTpoH. TEKCTOBBIC
nanabie.— MockBa: MUCHU-MI'CY, ObC ACB, 2018.— 400 c.— Pexxum goctymna:
http://www.iprbookshop.ru/86298.html.— 3BC «IPRbooks»

CasunoBckux A.I'. 'mapaBnuka [DaeKkTpoHHBINA pecypc]: yaueOHoe mocooue mist CI1O/
Casunonckux A.I'., Kopobeitaukosa M.1O., HoBukora J[.A.— DIeKTpPOH. TEKCTOBBIC JaHHBIC.—
Caparos: [IpodobpazoBanue, 2019.— 168 ¢.— Pexum mocryna:
http://www.iprbookshop.ru/86069.html.— DBbC «IPRbooks»

I'myxoB B.C. OcHOBBI THIpaBIMKH U TeTUIOTeXHUKU: Paznen 1. OCHOBBI THAPaBINKU
[DnexTponHbIi pecypc]: yueoHoe nmocodue/ I'myxos B.C., lukoit A.A., [lukas U.B.— DnextpoH.
TEKCTOBBIE JJaHHbIE.— ApMaBup: ApMaBUPCKUI rOCY1apCTBEHHbBIN NeAaroruueckui
yHuBepcuteT, 2019.— 252 ¢.— Pexxum noctyma: http:// www.iprbookshop.ru/82446.html.— 3bC
«IPRbooks»

Hcaes X.A. Pemienne TUIIOBBIX 3a/1a4 IO THIpaBIUKe (THApocTaTuka). Metoz pexom. 13 .
I'THHM 2008 r

Hcaes X.A. Pemenue TunoBeIx 3a1a4 o ruapoanHaMmuke. Meron pekom. M3, I'THU 2007 r.
Ucaes X.A., MaromanoBa M.X. I'mapoaunamuka Kypc nexumii.- M3n. [THHA 2010 r.

MapnaeBa M.3. Maromaznosa M.X. [TopuiHeBble 1 IeHTpOOEXHbBIE HAcOCHL. [Ipumeps! pacyera.
Meron pekom. M3n. [THU 2007 r.

Maromanosa M.X. HcaeB X.A.MeToauueckue yKazaHus K BHITOJTHEHHUIO KOHTPOJIBHBIX padoT Mo
aucuuIuinHe «l'mapaBiukay.

10. Kapenun B.C. Typnyes P.A-B Onpenenenue onbITHBIM TyTEM cllaraeMbIX ypaBHeHus /1.

bepuymnn Meroa. yka3s. k 1ab. pabore. M3n. TTHU 2010 r.

B) IPOrpaMMHO€E 1 KOMMYHHMKAIIMOHHOE o0ecrieyeHue

1. DJAEKTPOHHBIA KOHCIEKT JICKIUH M 3JIEKTPOHHO-O0YYArOIUi KOMIUICKC 10 JUCIUTUIMHE
((FI/II[paBJII/IKa 148 rn;[paBanecxne MalllnuHBI».

2. TecTsl AJ11 KOMITBIOTEPHOTO TECTUPOBAHUS CTY/ICHTOB

r). MHurtepHer pecypcbl: MHTEpHET pecypc - www.gstou.ru 3JeKTpOHHas OMOJIMOTEKa
OBC «IPRbooks», «KOHCYIbTaHT CTyIEHTa»

borisov.3dn.ru>_1d/0/10_2-Gydravlika-Le.pdf

forest-college.ru>files/uchebn-mat-1/tehnich_...

firing-hydra.ru>index.php...

twirpx.com>file/189316/

gidravlika.3dn.ru>index/kurs lekcij/0-4

hydro133.narod.ruslecture/og_lec_04.pdf

shporgaloshka.ucoz.ru>gidravlika-konspekt ...

borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le.pdf

allformgsu.ru> Karanor ¢ainos>JIeKIus 110 TUAPABIMKE

hydrol33.narod.rus>lecture/og lec 04.pdf
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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
http://www.twirpx.com/file/189316/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_NBjVzNMAXFjf5wPDEAc2FgMJ0WLt8Xl-&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaWI0eGIxZUthcHUxeUlXcHUwR0lCSktlUVh4S2ZIN3o4VzIwQzEyQmZNeElUWEFKOE01d1h6OWU2cUhkUEcwbHdRMV9zMy1GN1V2YjRLbnpTVlpJUDA&b64e=2&sign=121825c9b6f900b1c152de92c3a58626&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=1479474635951&mc=4.12470543326897
http://gidravlika.3dn.ru/index/kurs_lekcij/0-4
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMssMK5pWaNayuB2fap9nqWYOoA4985a1N&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbHJ4eGl0STViOC1MR2lMS2dPQkptZXR5Nmp2bFREZ1FHMmdZQk9PM09JWTZKVUhFR0VMa2ExanF2RXY4SWEwZWJXdjZWWDNOM0RKSHBfTTZtdlRTdzQ&b64e=2&sign=809df21f2a152ddec8a23a8b6418097f&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=1479474645783&mc=4.1050501790803455
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9. MarepuaJbHO-TEXHUYECKOE oO0ecnevYeHne U CIUTITHHbI
1 Knacc ¢ mnepcoHadbHBIMH KOMIBIOTEPAMHU JIS TPOBEACHUS MPAKTUUECKUX 3aHATHI
BUPTYaJIbHBIX Ta0OPaTOPHBIX PabOT.

I'uaporazoaunamuka (Hanuuue obopynoBanus u TCO)

1.

TumnoBoii KOMIIEKT y4eOHOTO 000PYAOBAaHUS: CTEH/I THIPABINYECKUN YHUBEPCAIbHBIN
"JkcnepuMeHTaIbHas Mexanuka xuakoctu" DMIXK-09-14JIP-01 (14 mabopaTopHbIX
pabor)

TumnoBoit KOMIUIEKT yueOHOTO 000pynoBanus: «M3MepeHune naBIeHH, pacXo/I0B U
TeMriepatyp B cuctemax razocHadxkerus» MCI JIPT-012-12JIP-ITK (12 nmaGopatopHbix
pabor)

Buptyanbsnsie naboparopusie paboTsl:  «JlabopaTtopHslii komriekce I uapasinkay;
«'uapomatmHbl ¥ TUAPONIPUBOABDY; «lccienqoBaHne OTKPBITOTO OTOKAY;
«['uapaBnuyeckoe MOIEIMPOBAHUE KOJIBIIEBBIX, TYMUKOBBIX, MJIM KOMOMHUPOBAHHBIX
TPYOOIPOBOHBIX CETEH».

[Iporpammuslii 1aboparopHsiil komruieke "I'uapasnuka” (45 mabopaTopHBIX padoT)

KommiiekTol miakaToB (pazmep 560x800 mm):

Kommext minakaroB «I 'uapasiauka u ruapornpuboa» 560x800 mm, 16 .

N300paxxeHHe HAaHECEHO Ha IUIACTHUKOBYIO OCHOBY TOMIIUHOM 4 MM 1 pazmepoM 560x800 mm. M3o00paxenue oOnanaet
BOJIOCTOMKMMH cBoMcTBaMH. KaXkJplif IIakaT MMeeT AIIEMEeHTHI KPEIUICHUS K CTEHE.

3.]IeKTp0HHbIe IIJIAKAThI [leMoHCTpaMOHHBIE KOMIUIEKCH HA 6a3e MyJIbTUMEINA-IPOEKTOPa (KOMIUIEKT
3JIEKTPOHHBIX M1akaToB Ha CD, mynsrumenua-npoexrop BENQ, HoyTOyK, 3kpan 1,5x1,5 m):

5.1

I'unpasnuka u ruaponpuson (171mr.)

IIpesenTanumn:

OCHOBBI IPUKJIATHON TUAPABIUKY;

['unpaBnuyeckue NoTepu Mo AJIUHe TPYOOoIpoBoa;

Hacocbl 1 ruiponpuBobI

.HGKI_[I/II/I 1o pasacity ruApaBIIMYCCKUC MAllIMHbI

D B W[ N —

I'maposnekTpcranunu
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CocraBureJin:

JloueHT Kabeapbl . ,W/

«TermIoTeXHMKa U THAPABIMKAY - / P.A-B. Typayes /

Crapmmii mpenogaBatenb Kadeaps & W/ /A.A. JI)xamanyeBa/

COI'JIACOBAHO:

3aB. kadeapoii . fW/

«Termnorexauka ¥ THAPABINKA)) . / P.A-B. Typaye/

3aB. BbITyCcKaromen kad. S e _' ;

«IIpukaanaasg reodusnka u reonHGOpPMaATUKA < = /A.C. DnpxaesB /
/%

Hupekrop JYMP GSED / M.A. MaromaeBa/
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