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1. Ieam u 3agaun AUCHUILIHHBI

Ilenpto mpemomaBanust AUCHUIIINHBL «[IpuknagHas THAPOAMHAMHUKA» SIBISETCS OCBOCHHUE
OCHOBHBIX 3aKOHOB OCBOCHHME OCHOBHBIX 3aKOHOB IOKOSI M JIBMJKEHMS JKMIKOCTH, a TaK)Ke METOJOB HX
MpaKkTUYeCKoro mnpuMeHeHus. O3HAaKOMIICHHE C THIPABIMYECKUMH MAaIllMHAMU H TEOPETUYECKHUMH
METO/IaMH pacyeTa OCHOBHBIX MX IMApaMETPOB M MPaBUIIAMH 110J00pa IO OCHOBHBIM XapaKTePUCTUKAM.

3amaueit Kypca SBISETCS M3y4eHHUE OCHOBHBIX (DH3NYECKUX CBOMCTB JKUIKOCTH, H3YYCHHE OCHOB
KMHEMAaTUKU W JUHAMUKH S>KUJKOCTH W TPUMEHEHHE TEOPETHYECKOTO MaTepuajia IpH pacyeTe
Pa3IMYHBIX THAPOCUCTEM. V3ydeHHne BONPOCOB NBMXKCHHS >KHIAKOCTH B THIPABIMYECKUX MAalllMHAX
pPa3JIMYHOTO HA3HAYCHUS.

2. MecTo AUCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuurumHa oTHOCUTCS K 0a30BOM YacTH mpodeccroHanbHOro nukia. /i m3ydeHus Kypca
TpeOyeTcs 3HaHHWE: BBICIICH MaTeMaTWKH, (U3UKU, XUMHH, (Quiocoduu, TEOPETHUECKON MEXaHUKH,
COIIPOTHUBIICHUS] MATEPUAIOB, METPOJIOTHH.

B cBoo ouepeab, [aHHBIM Kypc, IOMHUMO CaMOCTOATEIBHOTO 3HAUEHHUS, SBISETCS
NPEIIECTBYIOMIECH MUCIUIUIMHON Uil CHEIHAIbHBIX KypcoB — «[HApOreonorus W HHKEHEpHas
reosiorusi», «OcHoBbI oucka u pa3Beaka MIINy», «'eodusnueckue ucciaenoBaHus CKBaXuH», «bypenue
CKBKUH.

3. [lepeyeHb IUVIAHUPYEMbIX Pe3yJbTATOB O0y4YeHHUs IO JUCHUILIMHE (MOIYJII0), COOTHECEHHBIX C

HHIHKATOPAMH JTOCTHKeHHs KomneTeHumii (Tabmura 1)

Taoauna 1
I[InanupyemMble pe3yJbTaThl 00yUeHHS MO TUCHUILINHE
Kox mo HNugukaropsl (3¥YB)
drocC JOCTHKEHHS
OomenpogeccuoHaIbHbIE

OIIK-5 OIIK 5.4. 3HATh:
Criocoben HemoncTpupyer - OCHOBHBIE (PU3MKO-MEXaHUYECKHE CBOMCTBA KHUAKOCTH U
HPUMCHATE SHaHH 00 CHIIBI, IEHCTBYIOIIUE B KUKOCTH;
HaBBIKH OCHOBHEBIX .
AHANI3A 3AKOHOMEPHOCTAX CBOMCTBA FI/II[pOCTaTI/ILIeCKOFf) JIaBIICHUSI, U OCHOBHBIC
ropHo- fOT3eMHOH 3aKOHBI JBMOKCHUS KUJIKOCTH,
T€OJIOTHYECKHX | THaApochepsl  TpH - Ha3HAYCHHUE U KiIaccu(HUKAIIIO TPyOOIPOBOIOB;
ycioBuu - TIpH | HTOMCKaX u - METOJBI THIPABINYECKOTO pacyeTa U MPOSKTHPOBAHUS
MTOMCKAX, pa3Beke TpyY6OIPOBOJIOB;
OIICHKE, MOJI3EMHBIX U TIpU

- 3aKOHBl HCTEYCHUS IKUJIKOCTH Yepe3 OTBEPCTHUS U
pa3Beke U | IPOMBIIIIJICHHO-

HACaJIKH,

n00bI4e IpaxaaHCKOM
OJIE3HBIX CTPOHMTEBCTBE. - OCHOBBI THIPOJIMHAMUYECKON TEOPUU CMA3KU;
HCKOIIaCMBIX, a - BUABI U PEKUMBI IBUIKEHUS KUIKOCTH,
TaKXKe npu

- o0mmMe 3aKOHBI M YypPaBHEHUS CTATHKU W JUHAMHKH
IpaxaaHCKOM .

KUJKOCTEH;

CTPOUTEIILCTRE.

- CYUIECTBYIOUIME THUAPABINYECKHME W ITHEBMATUUYECKHUE
CHUCTEMBI,

- 3aKOHBI ABHUXXCHUSA U PABHOBCCUS )I(I/I,HKOCTeﬁ;

- 0COOEHHOCTH KOHCTPYKIUHU U pacyeTsl Ha

0€e30I1acHOCTb, MIPOYHOCTH, HaJEKHOCTD 51
MPOU3BOUTENLHOCTh ~ PA3JMYHBIX  THUAPABINYECKUX
CXEM.
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yMeTh:

MPUMEHSTh OCHOBHBIE YPAaBHEHHS THUIAPOCTATHUKA U
TUIPOJIVMHAMUKH KUJIKOCTH;

OCYIIECTBUTh THAPABIMYECKUNA pacueT MpoCTOro u
CJIOHOT0 TPYOOIPOBO/IOB;

COCTABJISITh THAPOIHEPTreTUYECKUM OalaHC HACOCHOM
YCTaHOBKU;

IPUMEHATh YPaBHEHHE JIMHAMMYECKOI'O DPABHOBECHS
PaBHOMEPHOIO ITOTOKA;

MPUMEHATHh (GOPMYIIBI IS ompeneaeHus koddduimenrta
THJIPABIMYECKOTO COMPOTUBIICHUS;

MPUMEHSATh OOIIME 3aKOHBI M YpPAaBHEHHS CTaTHKH H
JTUHAMHKH KUIKOCTEH, 3aKOHBI JBUKEHUS U PABHOBECHUS
JKUJTKOCTEH;

IIpOBOAUTDH pacucTel Ha 6630HaCHOCTI), IMPOYHOCTD,
HagCXHOCTh n IMPOU3BOAUTCIBHOCTD Pa3JIMIHBIX
rHApaBINYCCKUX CXEM C Y4CTOM 0COOCHHOCTH
KOHCTPYKIIMU U YCHOBPIﬁ IIPUMCHCHHA.

BJIAeTh:
METOJaMH UCCIEIOBAHUS ABUKEHUS KUIKOCTH;

METOJIaMU TUIPaBIMYECKOTO pacuera u
MIPOEKTUPOBAHUS TPYOOIIPOBOIOB;

OCHOBHBIMH PAaCY€THBIMU (POpPMYJIaMH Il ONPEICTICHHS
OTEPh HAIOPa;

3aKOHAMU ¥ YypaBHEHUSIMU CTaTUKH U JUHAMUKU
JKUJTKOCTEH;

CYIICCTBYIOIIUMU THUAPABINYCCKUMU u
IMHEBMATUYECCKUMHU CUCTEMaMU,

3aKOHaMH JIBUKCHUA U PaBHOBCCHA )KH}IKOCTeﬁ;

0COOEHHOCTSMH KOHCTPYKIIMU u pacueTaMunu Ha
6C3OHaCHOCTB, IMPOYHOCTBD, HaACKHOCTDH u
MMPONU3BOJAUTCIIBHOCTD Pa3IIMIHBIX THAPABINYCCKUX
CXCM.




4. O0beM IMCHUIIMHBI M BUIbI Y4eOHOH PadoThI

Taoauma 2
Bcero Cemectpbl
Bua y4eOHoii padoTsl yacos/3a4.el. 5 7
0D0 300 (0010 300

KonTakTHas padora (Bcero) 30/0,9 8/0,22 32/0,9 8/0,22
B Tom uncne:
Jlexuun 15/0,44 4/0,11 16/0,44 4/0,11
[IpakTueckue 3aHsATHS
CemuHapsbl
JlaboparopHbie paboOThI 15/0,44 4/0,11 16/0,44 4/0,11
CamocTosiTeIbHast paboTa (Bcero) 42/1,1 64/1,8 42/1,1 64/1,8
B Tom uncne:
KypcoBas paboTta (mpoekr)
PacuetHo-rpaduueckue padoOThI 8/0,22 28/0,8 8/0,22 28/0,8
UTP
Pedeparsr
Jlokmnassl
H(unu) opyaue 8uovl camocmosmenvrol pabomoi:
[ToaroroBka K J1a00paTOPHBIM paboTam 16/0,44 18/0,5 16/0,44 18/0,5
[ToaroToBKa K MPaKTUYCCKUM 3aHATHAM
IToaroroBka K 3adeTy 18/0,5 18/0,5 18/0,5 18/0,5
Bua orueTHOCTH 3auer 3auer 3auer 3auer
O6masn Bcero B yacax 72 72 72 72
TPY/10€MKOCTh
M CHUILIHHbI Bcero B 3a4. exMHAIIAX 2 2 2 2




5. Conep:xanue TUCHUIINHBI

5.1 Pa3gesnpl IMCHUIINHBI 1 BUABI 3AHATHNA

Ta6auna 3
Yacel
Ne HaunmeHoBaHue pa3ieiia Hacer Hacer NPAKTHYECKHX
win | o | oy | Boero mcon
3aAHATHHA
0P0 | 300 | OPO | 30 | OPO | 30 | OPO | 390

OcHoBHbIE (U3HYECKUE CBOWCTBA

1 | XUIOKOCTH. 1 1 1 1 2 9
I'uppocratuka

2 | Cuibl TaBICHHUS KUJKOCTH 1 1 2

3 Kunemartuka u Mmexanuka 9 1 3
KHUJIKOCTH
Pexumbl ABMKEHUS KUAKOCTU U 1 1 5

4 | OCHOBBI THAPOAMHAMHYECKOTO 2 2 4
nmonoous

5 | 'uppaBnuueckue norepu 1 2 3
MecTHble TUIPaBINYECKUE

6 | COUPOTHBICHHA. Hcreuenue 2 5 4
KUJKOCTU Yepe3 OTBEPCTHUS U
HACaJIK1 1 1 9
HeycranoBuBiieecs JBUKEHHE

7 | KuaKOCTH. I'mpapaBnuueckuit yaap. 2 5 4
['uppaBnuueckuil pacyer
TpyOOIPOBOIOB
['uppomammmHel.

8 | OcHOBBI TEOpPHH MOAOOHSI HACOCOB. 2 2 4
Kapuranus. JlonacTHble HACOCHI
LlenTpoOeKHBIE HACOCHI. 1 1 2
O6bemHubIe Hacochl. [lopiiHeBbie U

9 | mIyHXepHbIe HACOCHI. 2 2 4
['maponnHamMuueckue nepegayu,
My(TbI, TpaHCHOPMATOPHI

BCEIO: | 15 | 4 | 15 | 4 30 | 8




5.2 JlekuuoHHBIE 3aHATHSA

Taoauua 4
Ne HaumenoBaHue pasjaesa
Coaep:xanue pasaesa
n/n AUCHUILINHBI
1 2 3
[Ipeamer runmpaBauku U ruapoMamuH. [IpuMeHeHue u
3HAYCHUC I‘I/II[paBJII/IKI/I B COBpeMeHHOM

MAallTMHOCTPOCHHH. OCHOBHEIE (bl/ISI/ILIeCKI/Ie CBOICTBa
KUOKOCTH. HOBerHOCTHOe HaTsXKCHUC.

OcHoBHbIE PpU3NYECKUE
WneanpHast KuIKOCTh. HbIOTOHOBCKHE MKUAKOCTH.

1 CBOIICTBA KUJIKOCTU . o
CBOMCTBO JaBJICHUS B HEMIOABMKHON KUIKOCTH.
I'mapocratuka N
VYpaBHeHue Diinepa paBHOBECHsI YKUJIKOCTH.
[ToBepxHoctu paBHOro NaBieHus. OCHOBHOE YpaBHEHHE
rugpoctaTuku. 3akoH I[lackans.
Cunpl  JOaBIeHUS ~ JKUIOKOCTH  Ha  IUIOCKHE |
KpUBOJIMHEWHbIE CTEHKHU. 3akoH Apxumena. [lnaBanue
2 Cuiibl 1aBiIEHUS KUIKOCTH

TCII.

Buner  gBwxenmsa kuakocTd. OCHOBHBIE — ITOHATHSA
KUHEMATUKH >KUIKocTU. [loTok sxkupkoctu. CpenHsis
-, CKOpPOCTb. YpaBHEHHUE pacxozlua. Huddepennmanbpaoe
3 KHITKOCTH YpaBHEHUE JIBUKEHUS UICATBbHON )KUAKOCTH. Y paBHEHHE

bepnymnu s u“aeasbHOM M PEaNbHOM  KUIKOCTH.
Koadduument Kopuonuca.

JlamuHapHBIE M TypOYJEHTHBIH pEXHUMBI JIBUKCHUS
xuakoctu. Ywuceno PeliHonbaca.  OcHOBBI  Teopuu

Pexxumbl IBUKEHUS )KUIKOCTU U
ruapoauHamMudeckoro momaobus. Ilorepu Hamopa B

4 OCHOBBI THAPOAMHAMUYECKOTO
Hono6ust Tpybax. ®opmyna. [llepoxoBarocTh CTEHOK, aOCONMIOTHAS
u oTHocuTenbHas. ['papuku Hukypanse u Mypuna.
OOmue cBefneHHUs O TUAPABIMYECKUX MOTepsAx. Bumbl
rujpasaudeckux mnorepb. TpyOka Iluto, pacxomome
5 I'mppasinueckue norepu AP P Py > P FIOMEP

Bentypnu.




MecTHbIE THIpAaBINYECKUE
conporusieHus. Mcreuenue
KUJKOCTH Yepe3 OTBEPCTUS U
HACAJIKU

OcHoBHbIE BU/IbI MECTHBIX COIIPOTHBIICHUH.
Koaddurmment wmecTHpIXx moTeph. MecCTHBIE MOTEpH
Hamopa npu Oonbiux uucnax PeiHonbaca. BresamHoe
pacmupenre TpyOwsl (Teopema bopma). duddyzopsr.
Konena. HcreueHne XKUAKOCTH Yepe3 OTBEPCTHUS B
TOHKOM creHke. KoadduuueHTsl cxatus, CKOPOCTH,
pacxona. McredyeHne depe3 HacaAKu pPa3IMYHOIO THUIIA
Hcredenue mnpu nepeMeHHOM HArope.
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HeycranoBuBmieecs TBHKEHUE
KHUIKOCTH. [ MApaBIMYSCKHA
yaap. ['uapaBindeckuii pacuer
TpyOOIpPOBOIOB

HeycranoBuBIeecs: IBHKCHHE HECKHUMAEMOW KHUIKOCTH
B JKECTKHX Tpy0ax C yd4eTOM HHEPLUHUOHHOTO HAaropa.
SIBiieHue THJIPABINYECKOTO yaapa. dopmyna
2KyKoBCKOro [uist npsIMOro yaapa.
OcHoBHOE pacyeTHoe ypaBHCHHE
TpyOOIIpoBOAA.

Onpenenenue IKOHOMHYECKHU
nuamerpa TpybompoBona.  CuQOHHBIH TPyOONIPOBO/I.
[locnemoBarenbHOE W HapalIeIbHOE  COCIUHCHHE
TpyOOIIpoBO10B. CII0KHEIE TPYOOIIPOBO/IBI

IIpocCTOoro

HaWBBITOJHEHUIIIETO

I'mppomarmmuel.
OcHOBBl  TeopuH
HacocoB. KaBuranus.
JlonacTHEIE HACOCKI

moa00ust

O6mue cBemeHuss o ruapomamuHax. Hacocel u
ruaponsurateny. Kimaccudukammst HacocoB. [IpuHIumn
JNEHCTBUS TMHAMUYECKMX U OOBEMHBIX HACOCOB..
OcHoBHblE MapameTpbl HacocoB JlomacTHble HAacOCHI.
SBnenne kaButanuu. KodpduiueHt ObICTPOXOTHOCTH.
Tunbel nomacTHBIX HacocoB. [Ipumenenue Qopmyin
nmomoOust Uil MepecueTa XapaKTEpUCTUK  HACOCOB.
PerynupoBanne  monpauu. [TocnenoBarenbHOE  H
napajieIbHOE COeIMHeHHe HacocoB.  KaBurtamus B
JIONACTHBIX Hacocax. KaBuUTallMOHHAs XapaKTEPUCTHKA.
KaBuraunonneni 3anac. @opmyna PynHeBa u ee
NIPUMEHEHHUE.

[HenTpoOexHbIE HACOCHI.
OObeMHbIE HACOCHI.
[TopurHEeBBIC U TUTYH)KEPHBIC
HACOCHI.

I'maponnnamuyeckue nepenayu,
My(}TBI, TpaHCHOPMATOPHI

IlentpoOexxHble Hacochl. YpaBHeHue Oitepa. Cxembl
OJTHOCTYTIEHYATBIX LEHTPOOEIKHBIX HAaCOCOB.
Teopernuecknit Hamop Hacoca. Ilome3nslii Hamop.
Ilorepu  SHeprum B Hacoce.  XapaKTepHUCTHKA
LHEHTPOOEXKHBIX HacocoB. IlpuHnun neiictBus, oOmme
CBOWcTBa W Kiaccuukanuss OOBEMHBIX HACOCOB.
[TopiiHeBBIE U IIITYH)KEPHBIE HACOCHI.

WNnnukaropuas auarpamma. ['paduku nneanbHol nmogayu
U ee HepaBHOMEpHOCTb.  JluadparmMeHHbIE HACOCHI.
Poropusle Hacocel u rugpoasurarenu. HasHauenuwe wu
00JIacTH TPUMEHEHHUs TUIPOJAMHAMHUYECKUX Iepesad.
[puHumn nefcTBus U KiIaccupUKaLus.




JlekunoHHbIEe 3aHATHS TPOBOATCS B (POpPMeE JIEKIHIA C UCTIOIb30BAaHUEM IEMOHCTPAIIMOHHBIX CIANI0B,
Npe3CHTAllMi M  BHUJICOPOJHMKOB, TPHUMEHSIOTCS HWHPOpPMaLMOHHbIE TexHojoruu. IIpoBomutcs
JEMOHCTpPALMS KOHCTPYKIIMI 3JIEMEHTOB CHUCTEM, cXeM. llepedeHb NEeMOHCTpHpPYEMOro marepuajia u
camu Matepuansl mpexncrasieHsl B @OCax. IlpegycMarpuBaeTcs CaMOCTOATEIBHOE BBIIOJIHEHUE
OTJEJbHBIX WITOCTpAlUi B pa3gaTOYHOM MaTepHale.

5.3 JlaGopaTopHble 3aHATHS

Ta0auma 5
Ne HaumenoBaHnue pa3sjgeia
HaumeHoBaHue J1a0opaTopHBIX padoT
n/n JTUCIHUILINHBI
OcHoBHbIE (U3HYECKHE CBOWMCTBA N3mepenune ruipocTaTuuecKkoro 1aBJIeHUs U
1 JKUJIKOCTH. SKCIIEPUMEHTAIbHOE TOATBEPKACHUE 3aKOHA
I'mppocraTuka [Tackass.

VYpaBnenue bepnymiu. OnpeneneHue OnbITHBIM ITyTEM
cnaraeMbix ypaBHeHus . bepnyiuu.

Pexxumbl ABUMKEHUS KUAKOCTH. DKCIEPUMEHTAIIbHAS
PexxumMbl ABMKEHUS KUIKOCTH U

WUTFOCTpAIUsl  JIJAMUHApPHOTO M TypOYJIEHTHOTO
3 | OCHOBBI THIPOJJUHAMHUYECKOTO

PEXKUMOB JBUKEHUS KUJIKOCTH, ONIPEIEIICHNE 3aKOHOB

2 Kunemaruka n MexaHunka KHNIKOCTH

noxoous .
COIPOTHBIICHUSI KPUTHUYCCKOTO yucia PeliHobca.
4 I'unpaBnuueckue nmorepu. Mectueie | M3ydeHue THAPaBIMYECKUX MOTEPh o JIIMHE
THJIPABIMYECKHAE COMPOTHBIICHUS. TPYOOIIPOBOJIa 1 B MECTHBIX CONPOTUBIICHUSX.
W3ydeHne WCTEYCHUS KHUJAKOCTH 4Yepe3 Malible
VcTeueHne KUIKOCTH Yepes .
5 OTBEPCTHUS U HACAIIKU B TOHKOHW CTCHKE MPHU
OTBEPCTHS ¥ HACAKU
MOCTOSTHHOM Harope B atMocdepy.
HeycranoBuBIieecs: IBUKCHHE
g | KHIKOCTH. lanpaBnmuueckuii ynap. | DKCIEpUMEHTAIBHOE W3YYCHUC PSIMOTO
I'uapaBnuueckuii pacueT THJIPABIUYECKOTO yiapa B HAIIOPHOM TPYOOIIPOBO/IE
TpyOONpPOBOJIOB
LenTtpobexubie Hacocbl. OObEeMHBIE
Hacockl. [TopurHeBbie u [TapameTpudeckrie  WUCHBITAHUS  [EHTPOOSIKHOTO
7 | mIyH>KepHbIE HACOCHI. Hacoca.

I'maponnHamuyeckue nepenayu,
MY(}TBI, TpaHCHOPMATOPHI
entpobexxubie Hacochl. OOBEMHBIE
Hacocsl. [lopiuiHeBbie u

8 | IuryH>XKepHbIE HACOCHI.
I'uapoarHamMuueckue nepeaayy,
My(TBI, TpaHC(HOPMATOPHI

HcnblTanue HeperyImpyemMoro 00beMHOr0 Hacoca.

Ha MPAKTUYCCKUX H J'Ia60paTOpHBIX 3aHATUAX MTPOUCXOAUT 3aAKPCIUICHUEC TCEOPECTHYCCKUX 3HaHPII>i,
06Cy>KI[eHI/Ie HU3YUCHHBIX TEM U IPOLECCOB, PCIICHNEC KOHKPETHBIX TCXHUYCCKHUX 3a/iad, NOATOTOBKaA K
cadye U Ccavda KOJUIOKBUYMOB II0 TCMC 3aHATUSA HUIIN na6opaT0pH017I pa6OTLI; BOBJICYUCHHNEC CTYACHTOB B
MMPOCKTUBHYIO ACATCIIbHOCTDL, ITIOATOTOBKA U 3alllUTa HpCSCHTaHHﬁ, pe(bepaTOB, JIOMAaIIIHUX 3aJaHHUil.

I[IpakTuyeckue (JadopaTopHble) 3aHATHS TPOBOAATCS C  HCIOJIB30BAHHEM  HEOOXOIMMBIX
TEXHUUYECKUX U MH(POPMAIIMOHHBIX MaTepUAIOB: MOJATOTOBICHHBIE B BUAE TaONHIl, TPAPUKOB, CXEM,
NPUHIUIINATIBHBIX TEXHOJIOTHYECKUX cXeM U T.1. CTyaeHTam nepenaeTcs mMaTepuall Ha 3JEKTPOHHOM
Hocutese. MaTepuaibl IepeJaloTcesl CTyJeHTaM Ha Kadenpe uiau B OubinoTeke B 3JIeKTpOHHOM Buje. Ha
7a00paTOPHBIX 3aHATHUAX MaTepHANIbl TMPEAOCTABISIFOTCS METOAMYECKHM MOCOOMEM, B KOTOPOM
W3JI0KEHBI TEOPETUICCKHE ACTIEKTHI M3Yy4aeMOUW TEMBI, MPEJCTABIECHBI CXeMa YCTAaHOBKH HEOOXOIUMBIE
rpaduxku pacuetHole (opmynbl. JlaGopaTopHass pa®oTa  BBINONHSIETCS Ha CIEHUATH3UPOBAHHBIX



CepTU(HIMPOBAHHBIX CTEHJAX, a TaK)Ke Ha OCHOBE Pa3pa0OTAHHON KOMIIBIOTEPHOH MpOrpaMMmbl B
BUPTyaJIbHOU (opMme.

5.4 IlpakTHuyecKHe 3aHATHS (CEMUHAPBI) He npedyCMOompeHtbl

6. CamocrosiTeqibHasi padoTa CTYJEHTOB IO AUCIHHUIINHE

OnHUM U3 caMbIX JOCTYIIHBIX M NPOBEPEHHBIX NPAKTUKOM myTell moBblieHus 3¢dekTuBHOCTH
y4eOHOTO 3aHATHS, aKTUBU3ALUS CTYIEHTOB SIBJISIETCS COOTBETCTBYIOIIAS OPTaHU3ALUS M yIpaBlieHUE
CaMOCTOSITENIbHOW yueOHOM pa®oToil. OHa 3aHMMaeT MCKIIOYMTEIbHOE MECTO, IOTOMY YTO CTYIEHTHI
nproOpeTaroT 3HaHUS TOJBKO B MPOIIECCE IMYHON CaMOCTOATENBHON yueOHOH e TeNbHOCTH.

J1sl TEKYIIEro KOHTPOJIs B TEYEHUE ceMecTpa MpelyCMaTpUBaeTCsL:

- OLEHKa pEe3yJbTaTOB BBIIOJHEHUS M 3alMThl WHAWBUIYaJbHBIX PACUETHBIX 3aJaHUN U
1abopaTOPHBIX padoT;

- KOHTPOJIbHBIE PabOTHI MO0 MaTepHajIaM JICKIUNA M MPAKTUYECKUX 3aHATHH C LEIbI0 MPOBEACHUS
PEUTHHIOBOM aTTECTAllUU B KOHILIE KXJI0TO MECSIIA.

B koHIe cemecTpa CTyIEHT JIOJDKEH HaOpaTh MHHUMYM OailjIOB, HEOOXOAMMBINA JUIS JIOIyCKa K
clade sk3aMeHa (3auera). MToropas OIEHKa B KaXJOM CEMECTpPE BBIBOJUTCS C yYETOM KOJIMYECTBa
0ay10B, HAOPAaHHBIX B XO/I€ TEKYIIEH padOThI.

CaMocTosiTe1bHAsi paGoTa BKIIIOYAET MOATOTOBKY K MPAKTHMUYECKUM 3aHATUSAM, KOHTPOJIBHBIM
pabotam, BeinonHeHue pacuerHoro 3aganust U'TP, PI'P B nucbmennoit opme, MoAroToBKY K 3a4eTy WIH
sk3aMeHy. CamocrosTrenbHas padoTa BBINOJIHACTCS Takke B BHJE pedepara, T0KIaga UK MPe3eHTaH
CTYJEHTOM I10 HM)KE IPEICTaBICHHBIM TeMaM. BrocieacTBUM CTYAEHTBHI MPEACTABISAIOT JUISl 3aIUThI
CBOM DPabOTHl, B MpOLIECCE OLEHUBAHUS MPOUCXOAUT OOCYXkJeHHe padoThl, a TaKkkKe OJHUI Ompoc
ctyaeHTa. Ilpu 3TOM MCHOMHUTENb MOKET BbIOpaTh TEMy U3 MPEIIOKEHHOW TeMaTUKU. B oTaenbHBIX
cllyyasix TeMa MOKeT ObITh N30paHa CTYJJEeHTOM BHE TEMAaTHYECKOr0 CIIUCKA pedepaToB.

[Ipu moaroroBke pedepata CTYOSHTY MPEABAPUTEIBHO CIEAyeT M0A00paTh pa3iuYHbIC
JUTEpaTypHbIe, IEPUOANYECKIE, HOPMATUBHBIE U PYrHMe UCTOYHUKHM U MaTepuaibl, CUCTEMAaTU3UPYS U
0000111251 IpY ATOM HYKHYIO HH(POPMAIUIO IO TEME.

BOl'lpOCbl AJIA CAaMOCTOATEJIBHOI0 U3YyUYCHU S

Tabanna 6
Ne
/i TeMbl AJ151 CAMOCTOSITEILHOTO U3Y4YeHUSA
1 3akoH Apxumena. [InaBanue te.
2 I'upocraTnyeckre MaliuHbl
3 [Tpubops! ans n3aMepenus nasiaeHus. CooOIAONTNECs] COCYIBI.
4 JlaByieHnE )KUIKOCTH Ha IJIOCKHE CTEHKU. LIeHTp naBieHus. Dmtopsl
THJIPOCTaTUYECKOTO TABJICHMSL.
5 MecTHbIe OTEpU Hanopa npu OosbIIMX yuciax PeltHombca.
6 VcTedenune yepe3 HacaJKu pa3nuyHoro tuna Mcreyenre npu nepeMeHHOM Harope.
7 VYcraHoBUBIIEECS M HEYCTAHOBUBILIEECS JIBJKEHUE O KUJIKOCTH B HaIlOpPHBIX
TpyOOnpoBoOIax.
8 ['unpaBnuueckuii pacyeT TpyOOIPOBOIOB.
JlinHHBIE TPYOOIIPOBO/IBL.
OcHoBBI TeOpHuH 101001 HacocoB. OCHOBHBIE MapaMeTpbl HacocoB JlonmacTHble
9 Hacochl. fIBneHue kaBuTanuu. KosdduumeHnt 6p1cTpoxoaHOCTH. THUIIBI TOTACTHBIX
HacocoB. [Ipumenenue gpopmyn noo0Oust 1i1sl epecyera XapakTepUCTUK HACOCOB.
10 | YcrpoiictBo, kiaccudukanms, pabodmii MpoIecc, OCHOBHBIE IMApaMEeTPhl U YpaBHEHHSI
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THAPOTPAHCHOPMATOPOB.

11

O6bemMHbIe Hacochl. [IpuHIun AeiicTBUs, 00IIIe CBONCTBA U KJIacCHU(DUKAIIHSL.
[TopurHEeBbIC U TUTYH)KEPHBIC HACOCHI.

12

Hasnadyenue npuHUMI IEHCTBUA U XapaKTEPUCTUKU. [ UAPOAKKYMYIIATOPBI.
OUIbTPHI.

IIpumepHoe 3a7aHue K CAMOCTOSITEILHOM padoTe

3anava 1. OnpenenuTs MaHOMETPUUECKOE JIaBJIEHUE PM B BEPXHEH 4acTU OJHOTO U3
COOOIIAIOIIMXCST COCYJ0B, HAIOJHEHHBIX BOJOW, MOJ ACHCTBHEM CHIIBI P, TpMIIOKEeHHOW K
MOPIIHIO TpaBoro cocyna (cM. puc.). Mcxoausie nannbie: P =400 kH, di = 250 mm, d2 = 400
MM, d3 = 150 MM, h =0,9 m.

dy o | ‘p -

a

3amaga 2. [ToBOpPOTHBIM KJIalmaH 3aKpbIBACT BBIXOJ W3 OCH30XpaHWIWIA B TPYyOy
KBaJpaTHOTO cedeHus (cMm. puc.). OnpenennTb, Kakyo cuily T HYXKHO HNPUIIOKUTE K TPOCY
JUIS  OTKPBITHS KJamaHa mpu cieayomux gaHaeix: h= 04 m, H=1,1 M, o= 30%
00BbeMHBII Bec OeH3mHAa ps = 700 kI'/M%; MaHOMeTpHYEeCKOe JIaBICHHE IIapOB OCH3MHA B
pesepByape Pm = 5 klla

3amaua 3. Ha mnopiieHp OAHOrO M3 COOOUIAIONIIUXCSA COCYAOB, HANOJIHEHHBIX BOJIOM,
neiicrByet cuna P1 0,70 xH. Kakyto cuny P2 HyXHO NpUIOKUTH KO BTOPOMY MOPIIHIO,
4TOObI ypOBEHBb BOABI O] HUM ObLT h = 0,7 M BbIIIE YPOBHS BOJIBI MO NEPBBIM MOPIIHEM?
Huamerp nepBoro nopiuHsi di =20mwm, BToporo dz = 300 mm.

3amaua 4. Ilo cudonnomy TpyOompoBoay mauHoit | =40 M u guamerpom d = 100 mm
HY)XKHO obecrieuuTh pacxoj OenzuHa Q = 16 n/c. Onpenenuts pazHocTh ypoBHed H, ecnu
muHa TpyOompoBosa 11 = 20 M, ee BO3BBIIIEHHWE HAJ BEPXHUM pe3epByapoM h = 2 M.
Koaddumment comporuBnenuss cetku &c = 6, 3amBwkkun &3 = 3. Koaddumment
conpotupieHus Tpenus A = 0,025. O6beMHbIi Bec Gen3una py = 750 kI'/m°

3anaya 5. Bojga monaeTcss M3 HUXKHETO 3aKpbITOro 0Oaka B BEPXHUHM OTKPBITHIA 0ak o
BEPTUKAJILHOM TpyOe 3a cueT M30BITOYHOTO 1aBjieHus B HIbKHEM Oake pMm = 70 kIla (cMm. puc.).
Omnpenenuts pacxon Boabl Q mpu crieayrommx gAanueix: d = 125 mMm, 1 = 3,5 m, hi= ho.
KoadduuneHT conpoTuBieHns: TpeHUs! ONPEAETUTh M0 SKBUBAJICHTHON IIEPOXOBATOCTH A =
0,2 MM, Tpeanosiarasi HaJlu4yue KBaJApaTHUYHON 30HBI comnpoTuBieHus. KoadduumeHTs
MECTHBIX CONPOTUBIEHUU: BXxona B TpyOy &Bx = 0,5; BeHTWns EBeHT = 4,5; BbIXO/a U3
TpyOHBI EBBIX = 1,0.
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3amaua 6. Onpenenutp oOmMiA pacxo] BoAbl QQ, MOCTYMUBIIMKA IO CHCTEME TpyO MOX
naropom H =4,64 m. Tuametpsl Tpy6 d1 = 150 MM, d2 = d3 = ds = 100 mm. Jlmussr TpyO 1y =
120 m; 12 =13 =14 = 60 M. Bocronb30BaTbCsi 3HAYCHUSMH PACXOJHBIX XapPaKTEPHCTHK IS
HOBBIX BOJOMPOBOAHBIX TpYO: k1 = 61,4 n/c, ko =k = ks =110 a/c.

S

¢ d;

[ fede

3amaua 7. B Oake, umeromem B gHe orBepcTre auameTpom di = 100 MM 1 B CTEHKE OTBEpCTHE,
CHAa0)KEHHOE IMJIMHAPUUYECKUM HacaJKoM, auamerpoM dz =75 MM; yCTaHOBHWIICS YPOBEHb BOJIbI
Ha Bbicore H = 1,8 ™M (cm. puc.). Onpenenutb, Kakoi pacxon Bojabl Q moctymaer B 0ak, eciu
LEeHTp OOKOBOI'O OTBEPCTHS BO3BBIIIACTCS HAJA JHOM Oaka Ha BbIcOTy h = 0,4 M.

3amaya 8.  OmpenenuTh MOIIHOCTh Ha Baly IEHTPOOEKHOro, IMOJAIOIIEr0 BOAY IO
TpyoonpoBoay mmmHOH 1= 1400 M 1 quamerpom d = 150 mm, BeicoTa oapema Boasl Hr = 10
M, cBOOOHBIN MoTOp heB =15 M. Koaddunuent conpoTruBieHus TpeHHs Tpy-

6omposoaa A = 0,025.

Hiy Nacor In-%

-‘Tﬂm 7
20t : 08

, ——--106
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6.1 VYueOHO-MeToaMUeCKOe oOecredeHUe sl CAMOCTOSITEILHOH PadoThI
CTy/leHTa

Jlureparypa

1.

~

Ky3znenoB B.A. OcHOBBI THAPOTAa30JUHAMHKY [ DJIEKTPOHHBIN pecypc]: yueOHoe mocobdue/
Ky3nenoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocyiapcTBEHHbIN
TexHosornueckuii yausepcuret um. B.I'. lllyxosa, 9bC ACB, 2012.— 108 ¢c.— Pexum nocryma:
http://www.iprbookshop.ru/28374.html.— 5BC «IPRbooks»

AHnnpmwxueBckuii A.A. MexaHuka >KHJIKOCTH U ra3a [ DJIeKTpOHHBIN pecypc]: yueOHoe mocooue/
AnnpuxueBckuil A.A.— DIEKTpOH. TEKCTOBbIE TaHHbIe.— MuHCcK: Beiimniimas mkona, 2014.—
207 c.— Pexxum nocryna: http://www.iprbookshop.ru/35498. html.— DbC «IPRbooks»

MexaHuKa )KUJIKOCTH U Ta3a [ DJIEKTPOHHBIA pecypc|: METOANYECKUEe yKa3aHus/ — DIIEKTPOH.
tekcTtoBbie qaHHble.— CI16.: Cankr-IleTepOyprekuii rocy1apcTBEHHBIN apXUTEKTYPHO-
ctpoutenbHblil yauepcuret, ObC ACB, 2013.— 31 ¢.— Pexum noctyma:
http://www.iprbookshop.ru/26873.html.— 3bC «IPRbooks»

CapunoBckux A.I'. 'mapaBiuka [DneKTpoHHBIN pecypc]: yueoHoe mocooue mis CI10/
Capunosckux A.l'., KopoGeitnukosa 1.10., HoBukosa JI.A.— DneKTpOH. TEKCTOBBIE TaHHbIE.—
Capartog: [IpodobpazoBanne, 2019.— 168 ¢.— Pexum mocrymna:
http://www.iprbookshop.ru/86069.html.— 5BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., HUcaeB X.A. 3MepeHue ruipocTaTHue€CKOro AaBJIeHUs U
IKCIIEpUMEHTAIbHOE MATBEpKAeHHE 3akoHa [lackams.- Merton. yka3. k 51ab. padore M3n. [THU
2009 r.

HcaeB X.A. Pemienue TunoBsIX 3aja4 1o rupasiuke (rugpocratuka). Meton pekom. M3a.
I'THHM 2008 r

HcaeB X.A. Pemenne TunoBsIx 3a7a4 no ruapoanHamuke. Meroz pexkom. Msa. I'THU 2007 r.
Ucaes X.A., Maromanoa M.X. I'mppoaunnamuka Kypc nekuuii.- U3n. I'THU 2010 r.

OueHouHble cpeacTBa

7.1 Bonpockl K 11epBOii pYOe:KHOIi ATTeCTAIINH

1. PeanbHble U uaeanbHble KHUJIKOCTH, OCHOBHbIE MOHATHUS U ONPEAETICHHUS.

2. ®usndeckue cBorcTBa )XUIKOCTeH. [[ITOTHOCTD, yIeIbHBIN BeC, 00heM, yIACTbHBIA 00BEM.

3. CxumaeMocTh xuaKocTd, KoadduimeHT o0beMHOr0 CkaTHsl, TEMIIEPATypPHOTO PaCIIMPEHHS.
Yrpyrocts napoB *KUJIKOCTH.

4. IToBepxHocTHOE HaTspKeHUe. Popmyiia Jlamnaca.

5. 'mppocratuka. ['mapocraTuueckoe naBiieHue (cpeaHee, UCTUHHOE). ENMHULIBI U3MEpeHus JaBICHHUS.
[TosicHuTe, 4TO Takoe abCOMIOTHOE W M30BITOYHOE TMAPOCTATUYECKOE JAaBJICHHE M KaKOBa CBSI3b MEXIY

HAMU?

6. I'mapocratnueckoe naBieHue u  ero cBoiicTBa? OOBSICHUTE, YTO MOHMMAIOT IOJA TEPMUHAMHU:
«BHEILIHEE JaBJIICHHE» U «BecoBOe JaBieHHe»? UTo Takoe TexHudeckas U (usnueckas arMmocdepa B
KaKUX eIMHMIIaX BbIpaKaeTcsl.

7. OCHOBHOE ypaBHEHHME T'MIpPOCTATUKU. HamummTe U MOsICHUTE OCHOBHOE ypaBHEHUE THIPOCTATHKH.
Cdopmynupyiite 3axon [Tackans.

8. YpaBHenue Ditnepa.
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9. Coobmaromuecs cocyasl. OmnpenesieHne ypOBHS XHUIAKOCTH B cocyne. OmpeneneHrue TUIOTHOCTH
KUAKOCTH B cooOmarommxes cocyaax. OmpeneneHue NaBlIeHUS HA MOBEPXHOCTH JKUIKOCTH B
COOOIIAIONTUXCS COCYAaxX.
10. HazoBute mnpuOOpsl s WU3MEpPEHUs W30BITOYHOTO THUAPOCTATUYECKOTO MJABJIICHUS M TIOSCHUTE
OPUHLINAI MX JAEUCTBUSA, OCHOBHbIE (opMmynbl. lloscHuTe, YTO Takoe mbe3oMeTpuyeckas BbicoTa?
[TpuGops! 11t M3MepeHus AapineHus. [I[puHINI NeicTBUS MMbe30MeTpa, Ha YeM OCHOBaH. OmpeneneHue
JABJICHUS KUJKOCTU B TbE30METPE.
11. Onpenenenue TayOHHBI IOTPYKEHUS TOUKH U €€ MTapaMeTPhI.
['unpocratnueckue MamuHbl. [IpuHnun nelicTBrUs OCHOBHBIE (POPMYJIBL.
12. JlaBneHue KUAKOCTH Ha cTeHKH TpyO. PaspriBatonue ycunus (Tpyda, pesepByap).
13 Kakue npubops! 1151 ©3MepeHus AaBieHuss Bam u3BecTHBI?
14. Yem oTinMyaeTcss MO HA3HAYEHUIO MMbE30OMETP OT PTYTHOTO MaHOMeTpa?
15. YTo Ha3bIBalOT OTHOCUTENBHBIM IIOKOEM KUJIKOCTH?
16. Uto Ha3bpIBatOT MOBEPXHOCTSIMU PABHOT'O JaBJICHUS?
17. ChopmynupyiiTe 3akoH Apxumena.
18. [IpuHumn pa®oTHI THAPABIMYECKOTO Mpecca.

KIIJ[ ruapaBindeckoro mpecca.
19. Tlo kakoit Qopmysne ompenenseTcss Cuia NABICHHUS JKUIKOCTH Ha TUIOCKHE TOPU30HTAIBHBIE
IUIOMIAgKA?
20. ITo xakoi (opmyne ompenensieTcs cuiia IaBICHUS KUIAKOCTH HA IJIOCKWE HAKJIOHHBIC CTEHKH.
[lenTp naBneHws.
21. Ilo kako#t opmyne ompexnemnsieTcs cuia AABICHHS XUAKOCTH Ha KPHUBOJMHEHHYIO TOBEPXHOCTH?
22. Y10 Ha3BIBAIOT TEJIOM JaBJIEHUS?

KAPTOUKA Ne 1 (nepBasi pyOexHasi aTTecTarus)

1. 'mapocraTtuka. ['mapocraTuueckoe AaBieHue (CpeaHee, UCTUHHOE) €ro eMHHILIbI H3MEPEHUs
2. Yrpyroctb napoB xxuakoctu. [loBepxHocTHoe HaTspkeHue. @opmyna Jlamaca.

3. Onpenenenue riyOuHbI IOIPYKEHUS TOUKU U €€ ITapaMeTphl.

7.3 Bomnpochl KO BTOPOii py0e:KHOii aTTecTANNI

1 OcHoBBI ruapoIUHAMUKH. ['HapocTaTHUECKUE AIIEMEHTHI MOTOKA (CMOYEHHBIM MEpUMETp, HAOpHOE
JBUKEHHE, THIPaBIMYECKUN paguyc).

2. CxeMa JIBKEHMS KHUJIKOCTU. DeMeHTapHas cTpyiika. JInHus Toka.

3. YcraHoBuBIIEeCS W HEYCTaHOBHBILEECS JBIKEHHE KUIAKOCTH. CpemHsisi CKOpOCTh MoToka. Pacxon
XKUAKOCTU. Y paBHEHUE Pacxo/a s 2JIEMEHTapHON CTPYHKH, ITOTOKA.

4. YpaBHeHHE HEPA3PBIBHOCTH.

5. BeiBon ypaBHenuss bepnymmu. VYpaBHenue bepHymnium ans sneMEHTapHOM CTPYHKH pealbHOM
JKUJIKOCTHU. [ €OMETPUYECKHI 1 IHEPTETUYECKHUI CMBICI cllaraeMbiX ypaBHeHus /1. beprymm.

6. Kak Ha3bBaeTcs kod(p(UIMEHT o, BXOJAmui B ypaBHeHue [[. bepHymim s moToka peaybHOM
KUAKOCTH, YTO OH YYUTBIBAET U OT YEr0 3aBUCHUT €ro BEIUUNHA?

7. O0bsicuuTe, YTO OOYCIIOBJIEHBI MOTEPU IOJHOTO HAMOpa U KAaKOB UX DHEPreTUYECKUH CMBbICH?
[TosicauTe, 4TO MOHUMAIOT IO TEPMUHOM "ynienbHas SJHeprus'?

8. O0BscHUTE TEPMHUHBI "MECTHash CKOPOCTh" U "CpemHssi CKOPOCTh" M YKaXKUTE, KaK ONPEIENSIOT ITH
CKOpOCTH?

9. CxopoctHas TpyOka u Tpyoka [1uto?

10. IosicHuTe, YTO TaKOE JIMHUS MOJTHOTO HAMOpa U NMbE30METPHUECKas JIMHU, YTO OyIyT MPeJCTaBIsATh
co0O0i1 3TH IMHUU TPU PAaBHOMEPHOM  JABM)KEHHUU PEasbHOM JKUIKOCTH?

UTO NOHMMAIOT ITOJI TEPMHUHOM <OKUBOE CEYEHHE NTOTOKA KUIKOCTH»?

11. HazoBuTe pe:KUMBbI JBUKEHHS )KUJKOCTH U YKAKUTE UX XapaKTepHbIE OCOOCHHOCTH.

[osicauTe, uto Takoe kputepuit Pelinonbaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBUCHT.

[TosicauTe, UTO TaKO€ KpUTHUYECKOE YKCIIO PeliHonbaca?
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12. TlosicHuTte, KakuM 00pa3oM NpHU TUAPABIMYECKUX pacu€Tax ONpPEIENSIIOT PEXUM ABHKCHUS
KHUJIKOCTH M, C Kakoi 1enbio? [losicHuTe, 4TO Takoe KpUTHUYECKasi CKOPOCTh, OT KakuxX (paKTOPOB OHA
3aBHCUT U Kak e€ onpezaensator? HanumuTe 1 NOACHUTE aHATUTUYECKUE 3aBUCUMOCTH MOTEPh HAMOPA 110
JUIMHE OT CpelHEe CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYPOYJICHTHOM PEeKUMAaX JABHKEHHS HKHUIKOCTH.
13. Harmmumure u mosicaute Gopmyinsl Jlapcu-Beiicbaxa n BeiicOaxa. [loscHuTe, KaK ONBITHBIM ITyTEM
OTIpeNeNAI0T BeMUYUHbI Ko3duimentoB A u & Uro xapaktepusyroT Ko3pduuueHTs A 1 & OT Kakux
(axTOpOB B 00IIIEM CITyyae OHH 3aBHCAT M KaK UX OMPEACIISAIOT P THAPABINYECKUX pacueTax?

14. O6psacauTe, uTO Takoe A3 U Ad/d, Kak HalTH BeTUYMHY A3 TP TUIPABIMYECKUX pacyeTax.

Ha3zoBute o0macTi ruIpaBIMuecKOro CONPOTUBICHUS TPYOOIPOBOJIOB U OOBACHUTE, KAaK OMPEICISIOT
00J1acTh COMPOTHUBIICHUS MIPHU THAPABINUYECKUX  pacyeTax.

15. M306pasute cXeMbl JIBMKEHHUS KUAKOCTU IPU PE3KOM T0BOpoTe TpyOsl Ha 90°, a Taxoke mpu pe3koM
paclIMpeHUH U Pe3KOM CYKEHUHU TPYOOIpOBOJa U aliTe MOSICHEHHS K HUM, YKa3aB, 4YTO XapaKTEePHO IS
JBWDKEHUS TIOTOKA IIPU TPOTEKAHUU €T0 Yepe3 JII000e MECTHOE COMTPOTHBIICHHE.

16. Yto moHMMAIOT MO/ MaJIbIM OTBEPCTHEM B TOHKOI CTEHKE MPH UCTEUECHUU KHUIKOCTU U3 OTBEPCTHIL?
CikaTtoe ceueHue, IpUUUHBI CKATUS CTPYH, UEM OLIEHUBAIOT BEJIMUUHY CHKATUS CTPYH?

17. Yto Ha3BIBaIOT HACaJKOW, TUIBI HacaJlok, uxX HasHaueHue? Koaddumnment ckopoctu. YUto oH
YUUTBIBAET, Kak onpeaensercsa? Koadduuument pacxoma. Uto oH yuuThIBaeT, Kak ONpenenseTcs?
Koaddunuent conporusnenus (orBepctusi, Hacaaka). Kak oH omnpenensieTcss Mo ONBITHBIM JaHHBIM?
OObsicHUTE, TIOYEMY IPU WCTEYEHHUU U3 HACAIOK PAacXoj *HUJIKOCTU OoJblle, YeM MpU UCTEUECHUU U3
MAaJIoro Kpyrjioro OTBepCTUsl B TOHKOW CTEHKE?

18. HanummTe ¥ nosicHUTE GOPMYIIBI ISl OTIPEIEICHUSI CKOPOCTH M Pacxo/ia PHU UCTEUCHUH JKUKOCTH
U3 OTBEPCTUH M HAcaJ0K B aTMOC(epy MpU MOCTOSHHOM HaIope.

19. N300pa3ute U MOSICHATE CXEMBl MCTEYCHHUS JKUIKOCTH M3 MAaJOro OTBEPCTHS B TOHKOW CTEHKE U
yepe3 BHEIIHUH IIIMHAPUYECKUI HacaloK B aTMochepy.

20. M3mepenne pacxoJOB M CKOPOCTEH KHAKOCTH (0OBEeMHBIM M BecoBOd cmoco0). Pacxomomep
Bentypu, npuHuun 1eucTBus.

21. T'uapaBaruecKue COMPOTUBIICHUS. BA3KOCTD KHUIKOCTH. 3aKOHBI BHYTPEHHETO TPCHHUS.

22. PexxuMbl IBUKEHUS KUIKOCTH (JJAMUHAPHBIN, TYPOYJICHTHBIH).

ChopmynupyiiTe TOHATHS THAPABINIECKOTO yAapa.

23. IIpsimoii u HenpsiMOU TUIpaBInyYecKuil yaap. Uro takoe ¢daza ynapa?

OObsicHUTE IIpPOLIECC U3MEHEHUS JABJIEHUS B TPyOOIPOBOJE, MUTAEMOM M3 pe3epByapa, MpH MPSIMOM
TUIPABIMYECKOM yape.

24. Hanmmute n nosicaute Gopmyny H. E. J)KykoBckoro juist onpeneneHus: MOBBIIICHUS TaBICHUS TIPH
ynape. Hanummmre 1 nosiciute popmyity JUist ONpeAeIeHns CKOPOCTH PacpOCTPAHEHUs YAapHOIH BOJIHBI.
25. Ha3zoBuTe TexHHUECKHE TOKa3aTenu Hacoca.UTo Takoe Harmop Hacoca M Kak €ro ONPeNeIHuTh IO
nokazaHusaM npu6opoB? YTo Takoe MOIIHOCTh HAacoca U MoJie3Hast MOIIHOCTh?

26. YUrto Takoe KIIJ] nacoca? Kakue nmotepu yuntbiBaet KII/] Hacoca u ero cBs3p ¢ npyrumu KI1/1? Yro
Ha3bIBACTCSI XapaKTepUCTUKOM Hacoca? YTo HazbiBaeTcs noneM Hacoca Q-H u cBa3b ero ¢ KIII nacoca?
27. Kak n3MeHSI0TCS 1ojjada, Harop W MOIHOCTh HAacoca NMPY M3MEHEHUH YacTOTHI BpallleHUs] paboyero
KoJjeca?

28 Uto Takoe KaBHTAIlMs, KAKOBBI €€ BHEIIHUE Mpu3Haku? UTo Ha3bIBaeTCs KaBUTAIIMOHHBIM 3aracoM Ah
U KaK €ro OoNnpeeNuTh NPy UCIBITAHUAX?

29. Uto Ha3bpIBaeTCs KPUTHUECKUM KaBUTAIMOHHBIM 3amacoM Ahkp? Uro Ha3bIBaeTcs JAONMYCKa€MbIM
KaBUTaLMOHHBIM 3arnacoM Ahgon? ®opmyna PyaHeBa aiis onpeneneHns KpUTHYECKOro KaBUTallMOHHOTO
3anaca?

30. Yro Takoe BhICOTa BCACHIBAaHUS M KaK OHA CBs3aHa ¢ KaBUTalMel? UTo Ha3bIBaeTCs KaBUTALIMOHHOM
XapaKTePUCTUKON M Kak OHa M3o0paxkaercs rpaduuecku? UTo Ha3bpIBA€TCS YaCTHOW KaBHTAIIMOHHOW
XapaKTePUCTUKON U Kak €€ MOJTYYUTh MPU UCTIBITAHUSAX ?

31. YUto Ha3pIBaeTcss OOBEMHBIM HACOCOM, KaKHe BBl 3HaeTe OObEMHBIC Hacochl? UTO Ha3bIBaeTCs
XapakTepucTUKoi oobeMHoro Hacoca? M300pa3uTe XxapaKTEpUCTHKY 3TOTO HAacoca.

32. HazoBUTE W MOSICHUTE OCHOBHBIC TEXHHWYECKHE TOKa3aTeln O0BEMHBIX HAacocoB. UTO Ha3bIBaeTCs
HAIOPHOM  XapakTEepUCTHKOW OOBEMHOTO0 HEPEryJIMpyeMoro Hacoca, KakoBo e€ rpaduueckoe
nu3zobpaxenue?

33. Uto Takoe K03((HUIMEHT yTeyeK Hacoca M Kak OH CBsI3aH ¢ 00BbEMHBIM KO3 (HUIIMEHTOM I0JIE3HOTO
eUCTBUA?
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34. HanumuTe ¥ MOSICHUTE YpaBHEHHE HAIOPHOM XapaKTePUCTUKH 0O0BEMHOTO HAcoca.

Kaxk OIMPCACIIUTb MOIMHOCTL MPHUBOJHOI'O ABUTATCIIA O6’b€MHOI‘O HacocCa 1o €ro rnapameTpam.

35. Kakne Hacochl Ha3bIBAIOTCS POTOPHBIMH pPaHabHO-TMOPIIHEBBIMUA, OCHOBHBIC CBEICHHS O HHX?
W3noxnute OCHOBHBIE CBEJIEHUS O POTOPHBIX aKCHAIbHO-IIOPIIHEBBIX Hacocax?

KAPTOUYKA Ne 1 (Bropas pyOexHasi aTTecTarusi)
1. YpaBuenue bepuymiu j1s1 yCTaHOBUBILIETOCS ABUKEHUS UICATBHON KUKOCTH.
2. Buasl ruapaBnuueckux notepb. Tpyoka [Iuto, pacxomomep BenTypu.

3. JlamuHapHBIN U TypOYJIEHTHBIN pEXKUMBI JBMXKEHUS sKuaKocTH. Yncno PeiiHonbaca.

7.5 Bonpocsl Kk 3a4eTy no aucuuiuinie «IlpukiagHas ruipoIuHAMHAKA)Y

1. PeanbHble U U1€aTbHBIC )KUJIKOCTU, OCHOBHBIC IMOHSATUS U ONIPEICTICHUS.

2. dusznveckue CBOMCTBA KUAKOCTEH. [IIOTHOCTB, yACIbHBIN BeC, 00bEeM, YACIbHBIA 00BEM.

3. CxumaeMocTh XuaKoctd, Kosdpuuent 00beMHOro CkaTusl, TEMIIEPAaTypPHOTO PaCIINpPEHHS.
YHOpyrocTs mapoB KUKOCTH.

4. TToBepxHocTtHoe HaTskeHue. @opmyna Jlamnaca.

5. N'mppocratuka. ['uapocraTuueckoe aaBieHue (cpeaHee, UCTUHHOE). ENUHULIBI U3MEPEHUS TaBICHHUS.
[losicauTe, 4TO Takoe aOCOJIIOTHOE U U30BITOYHOE TMJIPOCTaTUYECKOE JABJICHUE U KAKOBa CBS3b MEKIY
HUMU?

6. I'mapocratnueckoe naBieHue u  ero cBoiictBa? OOBSICHUTE, YTO MOHUMAIOT IO TEPMHHAMHU:
«BHEIIIHEE JaBJICHHUE» U «BecOBOE AaBieHue»? UTo Takoe TexHudeckas U (usuueckas armocdepa B
KaKUX eIMHHIaX BhIpaKaeTcsl.

7. OCHOBHOE ypaBHEHHE T'HMAPOCTATUKU. HamuimimTe U MOSICHUTE OCHOBHOE ypaBHEHUE THUIPOCTATHKH.
Cdopmymnupyiite 3axon [Tackars.

8. Ypasuenue Diinepa.

9. CooOmatomuecs cocyapl. OmnpenencHue ypOBHS KUAKOCTH B cocyde. OmnpenencHue TUIOTHOCTH
KUAKOCTH B coobmaroumxes cocyaax. OmpeneneHue AaBlIeHUS HAa MOBEPXHOCTU JKUIKOCTH B
COOOMIAIOIIUXCS COCYAax.

10. HazoBute npubOpsl s U3MEpPEHHS H30BITOYHOTO THAPOCTATUYECKOTO JABICHUS U TOSICHUTE
NPHUHIIAIT MX JCUCTBUs, OCHOBHBIC (opmynbl. [loscHuUTe, YTO Takoe NHhE30METpUYEcKas BbICOTA?
[Tpubops! s u3Mepenust AaBieHus. [IpuHIMN neicTBHs Mbe30MeTpa, Ha ueM ocHoBaH. OmpeneneHue
JABJICHUS KUJKOCTH B ITbE30METPE.

11. Onpenenenuie rTyOHHBI OTPYKEHUS TOUKH U €€ TTapaMeTphI.

I'mapocraTtuyeckue Mamuubl. [IpuHnmnm nelcTBUs OCHOBHBIE (DOPMYJIBI.

12. JlaBneHue KUAKOCTH Ha cTeHKH TpyO. PaspriBatomue ycunus (Tpyda, pesepByap).

13 Kakue nmpuOops! A1 U3MEpeHus 1aBieHnss Bam W3BeCTHHI?

14. Yem oTinuaeTcss MO HaA3HAYEHUIO MbE30METP OT PTYTHOTO MaHOMETpa?

15. UTto Ha3bIBarOT OTHOCUTENLHLIM IOKOEM KHUIKOCTH?

16. UTo Ha3bIBAIOT MOBEPXHOCTSIMU PABHOTO J1ABJICHUSA?

17. Chopmynupyiite 3akoH Apxumena.

18. Ilpunnun paboTel TuapaBiauyeckoro npecca. KIIJ[ rugpaBmudeckoro mpecca.

19. Tlo kakoit ¢opmylne OmpeAenseTcss Cuia JAaBICHUS SKUJAKOCTH Ha TUIOCKHE TOPU3OHTAIBHBIE
ILIOIAaKU?

20. ITo xakoi Qopmyne ompenensercs Cuia TaBICHUS JXKUIKOCTH Ha IUIOCKUE HAKJIOHHBIE CTEHKH.
LlenTp nasnenus.

21. Tlo xakoit ¢opmysne ompenensieTcss Cuila AAaBICHUS KUAKOCTH Ha KPUBOJIWHEHHYIO MOBEPXHOCTH?
22.YTo Ha3bIBAIOT TEJIOM JaBIEHUA?

23. OCHOBBI THIPOJIMHAMUKHA. [ HpOCTaTHUECKUE SJIEMEHTHI TIOTOKA (CMOYCHHBIN IMepUMETp, HAIIOPHOE
JBUKEHUE, TUAPABINYECKUIN paguyc).

24. Cxema JBWKCHHS KUAKOCTH. DJIEMEHTapHAas CTpyiika. JIMHUS TOKa.

25. YcraHOBUBIIICECS W HEYCTAHOBUBIIEECS JIBFDKEHUE XHUIKOCTH. CpemHsst CKOpoCTh MOTOKa. Pacxo
KUJKOCTU. Y paBHEHUE PACX0/a [ DJIEMEHTAPHOM CTPYHKH, TOTOKA.

26. YpaBHEeHHUE HEPa3PBIBHOCTH.
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27. BeiBom ypaBHeHusi bepnymnu. YpaBHenuwe bepHyum uisi dJe€MEHTApHOM CTPYWKH peabHOM
KUJKOCTU. [ 'eOMETpHUYECKUN U YHEPreTUYECKUN CMBICI claraeMelX ypaBHeHus . beprymim.

28. Kak nHaspiBaeTcs K03(QGUIMEHT O, BXOAAMMK B ypaBHeHue [[. bepHymnu mis moroka peanbHOM
KUJKOCTH, YTO OH YYUTHIBAET U OT YEro 3aBUCHUT €ro BeIrunHa?

29. OOmbsicHHUTE, YTO OOYCIOBIIEHBI MOTEPU IOJHOTO HANoOpa M KAaKOB WX JHEPreTHUYECKUH CMBICT?
[ToscHuTe, 4TO MOHUMAIOT MO/ TEPMUHOM "ylieNbHast SHEprus'?

30. OObscHUTE TEPMUHBI "MECTHAsE CKOPOCTh" U "CPeIHsIsl CKOPOCTh" M yKaKUTE, KaK OMPEACISIOT 3TH
cKopocTu?

31. CkopocTHas TpyOka u Tpyoka I1uro?

32. Ilosicuute, 4TO TaKOE JTUHUS TOJTHOTO HAMOPA U MbE30OMETpUYECKasi JIMHUA, YTO OYAYT MPEICTaBIsATh
cOOOM 3TH IMHUM TPU PABHOMEPHOM  JIBUKECHUU PEATbHOM KHUJIKOCTH?

YTO NOHMMAIOT MOJT TEPMUHOM «GKHBOE CEUEHUE MOTOKA HKUAKOCTUY»?

33. HazoBuTte pe:KUMBbI IBHKCHHS KHUJIKOCTH U YKQKHUTE UX XapaKTepHbIE OCOOCHHOCTH.

[Tosicuute, uto Takoe kputepuid Pelinonb/ca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPHIX OH 3aBUCUT

34. Hanummre u nosicaute Gopmynsl Jlapcu-Beiicbaxa u Beiicbaxa. [losicHUTe, KaK ONBITHBIM TyTEM
OTpeNesoT BeaudruHbl KoddduruenToB A u & Yto xapakTepu3yroT KOIPGOUIHEHTH A U & OT KaKUX
(axTOpOB B 00IIEM ClTyyae OHH 3aBHCAT M KaK X ONPEICISIOT MIPU THAPABINYECKUX pacdeTax”?

35. O0BsicHuTe, 4TO Takoe A3 u Ad/d, Kak HANTH BEMMYUHY A3 NMPU THAPABIUYECKUX pacyeTax.

HazoBure o0mactu ruapaBIudecKoro COMPOTHBICHUS TPYOONMPOBOAOB U OOBSICHHUTE, KAaK OMPEAEISIOT
00J1aCTh CONPOTUBIICHUS IIPU THAPABIMUECKUX  pacyueTax.

36. M300pa3ute cxeMbl JBIKEHHUS KHIKOCTH TIPH Pe3KOM moBopoTe TpyOsl Ha 90°, a Takke pu peskoM
pacIIMpeHuy 1 PE3KOM CY>KEHHH TPYOOIIPOBOJIA M TalTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEPHO IS
JBUKEHHS TIOTOKA MPU MPOTEKAHUH €T0 Yepe3 T1000e MECTHOE COTPOTHUBIICHUE.

37. YTo MOHMMAIOT MOJ MAJIBIM OTBEPCTHEM B TOHKOM CTEHKE MPH MCTEYCHUH KUKOCTU U3 OTBEPCTHIA?
CxkaTtoe ceueHue, IPUYUHBI CXKATUSI CTPYH, UEM OLICHUBAIOT BEIMYUHY CHKATUS CTPYH?

38. Uto Ha3bpIBaIOT HACAJKOW, THIBI HAacagok, uxX HasHaueHue? Koaddumment ckopoctu. Uto oH
YUUTHIBaeT, Kak onpenensercs? Koadduuuent pacxona. Yto oH yuuThIBaeT, Kak onpeaensercs?

39. KoaddunmenT conpoTurieHus (0TBEpCTHs, Hacaaka). Kak oH ompenensieTcst o ONBITHBIM JaHHBIM?
OObsicHUTe, TOYEMY TPHU WCTEYCHUU U3 HACAIOK PACXOJ KHUIKOCTH OOJjblle, 4YeM IpPHU HUCTECYCHUU U3
MaJIOTO KPYTJIOTO OTBEPCTHS B TOHKOM CTEHKE?

40. Hanumute ¥ nosicHUTe (OPMYJIIBI TSl ONPEIEICHUS CKOPOCTH M PAcXo/ia MPH UCTEUCHUU KUAKOCTU
U3 OTBEPCTUH M HACAJIOK B aTMOC(eEpy MPH MMOCTOSTHHOM Harope.

41. M300pa3ure U MOSICHUTE CXEMbl MCTEUEHUS JKUAKOCTH M3 MAJOro OTBEPCTHsI B TOHKOM CTEHKE U
Yyepe3 BHEUTHUN UIUHAPUIECKHU HacaloK B aTMochepy.

43. Harummre u nosicaute Gopmyny H. E. XKykoBckoro it onpezneneHus NOBBILIEHUS JTaBIEHUS TPU
ynape. Harmmmmre u mosicaute popMyIty JUIst OTIpeIeICHNsI CKOPOCTH PaCTIpOCTPAHEHUS YAapHON BOJHBI.
44. Ha3zoBuTe TeXHHYECKHE IOKa3aTelau Hacoca. UTO Takoe HAmop Hacoca M Kak €ro ONpelesuTh I0
nokazaHusM npru6opoB? YTo Takoe MOIIHOCTh HACOCA U TIOJIe3Hast MOIITHOCTH?

45. Yro takoe KIIJl nacoca? Kakue norepu yuutsiBaet KIIJ[ Hacoca u ero cBsa3b ¢ qpyrumu KIT? Yto
Ha3bIBACTCS XapakTepucTukoi Hacoca? Yrto HazbiBaeTcs nosneM Hacoca Q-H u cBs3b ero ¢ KIIJ] nacoca?
46. Kak u3MeHs10TCs 110/1a4a, Harop ¥ MOIIHOCTh Hacoca MPH U3MEHEHWHU 4acTOThl BpallleHus: pabouero
Koseca?

47.Yto Takoe KaBHUTAIUs, KAKOBbI € BHELIHUE MpU3HAKU? UTO Ha3bIBaeTCsl KABUTALMOHHBIM 3amacoM Ah
¥ KaK ero ONpeIeIUTh MPU UCIIBITAHUSIX ?

48. Yto Ha3bIBaeTCAd KPUTUUYECKUM KaBUTALMOHHBIM 3amacoM Ahkp? UTo Ha3bIBaeTcs JOMYCKaeMbIM
KaBUTAIIMOHHBIM 3aniacoM Ahpon? ®opmyna PynHeBa juist onpeeneHust KpUTHYECKOT0 KaBUTAllMOHHOTO
3anaca?

49. Yro Takoe BBHICOTA BCACBIBAHUS U KaK OHA CBs3aHa ¢ KaBHTaluei? YTo Ha3bIBaeTCsl KaBUTAIIMOHHOMN
XapaKTepUCTUKON M Kak OHa M3o0paxkaercs rpaduuecku? UTo HaA3bpIBA€TCS YaCTHOW KaBHTAIIMOHHOW
XapaKTePUCTUKON U KaK €€ MONYyUYUTh IPU UCTIBITAHUSAX ?

50. HazoBuTe W MOSICHUTE OCHOBHBIE TEXHHYECKHE TOKa3aTeln O0BEMHBIX HAacocoB. UTO Ha3bIBaeTCS
HAIOPHOM  XapakTepUCTHKOW OOBEMHOIO0 HEPEryJIMpyeMoro Hacoca, KakoBo e€ rpaduueckoe
nu3zobpaxenue?
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OO0pa3sen KAPTOYKHU K 3a4eTy MO JUCUMUIIIIMHE

T'PO3HEHCKU T'OCYIAPCTBEHHBII HEGTSAHOW TEXHUYECKUI YHUBEPCUTET
KADEJIPA "TENJIOTEXHUKA U I'/IPABJIUKA"

JucuuniamHa IpukjgagHasg ruipoInHAMHKA

Cemectp - 5

['pynna HHU-21

Kaprouka Ne 1 (k 3a4eTy 110 TUCIHUIUIMHE)

1. | OcHOBHOE YypaBHEHHE THUIPOCTATUKU. Hamummure © TMOSCHUTE OCHOBHOE YypaBHEHHE
ruapoctatuku. Chopmynupyite 3akoH [lackas.

2. | OcHOBBI THIPOJAUHAMUKU. [ HapOCTaTUYECKUE DTIEMEHTHI TOTOKA (CMOYEHHBIN IEpUMETD,
HaINoOpHOE JBMKEHUE, THIPABINYECKUN pagnyc).

3. | BeiBoa ypaBHenus bepuymiu. YpaBuenue bepHysum 715 3JIeMEHTapHOM CTPYHKU peanbHOU
KUJIKOCTH. | ' €OMETpUYECKHI U 3HEPreTUUECKN CMBICII claraeMblx ypaBHeHus 1. bepnyiuin.

4. | HazoBuTE TEXHUYECKHUE TTOKA3aTENN Hacoca. UTo Takoe Hamop Hacoca U Kak ero OnpeaesnuTh
10 TIOKa3aHuAM prOopoB? UTo Takoe MOITHOCTh HACOCA U T0JIe3HASI MOIITHOCTD?

3aB. kadeapoii
«TennorexHuka M TUAPABIUKA P.A-B. Typnyes

7.4 TekylmuMi KOHTPOJIb

JlaGoparopHnas padora 1.1

I/I3Mepe1me IT'HAPOCTATHYECCKOI0O JaBJICHUA U JIKCIICPUMCHTAJILHOC NOATBEPIKICHHUC

3akoHa [lackans

1. Heab padoTsi:
1. V3MepuTh ¢ HMOMOILIBIO NPYKHHHBIX MaHOMeTpoB Mi, Mz, M3 (pucyHok 1.3) ruapocraTudeckoe
naBieHue B Tpé€x Toukax (1,2,3 ), 3aryOn€HHBIX Ha pa3IMUHYIO BEIMYMHY MOJ YPOBEHb XHAKOCTU
COOTBEeTCTBEHHO Ha N1, h2 , h3 HaxomsIelicss B aOCOMOTHOM TOKOE MOJ] ISUCTBUEM CHIIBI TSDKECTH;

2. IloaTBepauTh HA OCHOBAHWHU ONBITHBIX JIAHHBIX 3aKOH [lackais;

3. Tloctpouts mo AaHHbIM OmbITOB Ne 1, 2 B macmitabe 3MOpy MaHOMETPUYECKOTO MABJICHHS IO

rIyouHe h (cm. puc. 2).

1. Ocnoenvie konmponvhsle éonpocel (k 1ad. pabome 1.1)

1. Yro Takoe ruapocTaTudeckoe JaBlI€HNE U KaKOBbI €ro CBOICTBa?

2. TlosicHuTe, YTO Takoe a0COMIOTHOE W W30BITOYHOE THAPOCTATUYCCKOE JIaBJICHUE W KaKOBa CBS3b
MEXy HUMH?

3.  OO®BsAcHUTE, YTO MMOHUMAFOT ITOJ] TePMUHAMH: «BHEITHEE JABICHUE» H «BECOBOE JaBIICHUE)?

4. Hanummwurte 1 MOSCHUTE OCHOBHOE YPaBHEHUE THAPOCTATHKH.

5.  Codopmynupyiite 3akon Ilackans.
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6. HazoButre mpubOpsl a1 U3MEPEHUS H30BITOYHOTO THAPOCTATUYECKOTO JABJICHUS WM TIOSCHUTE
MPUHLINI UX JEHCTBUS.

7. TlosicauTe, 4TO TaKO€ MTbE30METPUYECKast BHICOTA?

8. B uém cocrosiio mpUHIMIHATBFHOE OTIIMYHME B YCIOBUAX MPOBEJCHUS NIEPBOTO U BTOPOTO OIBITOB?

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

€ro HOI[KHIO‘IGHI/IH?

10. Dmropa ruIpoCcTaTUYECKOTO JABJICHUS, KaK €€ CTPOST U ¢ KaKOU 11eJ1bI0?

JlaGopaTopuas padora 1.1a (5p.)
OmnpenesieHne ruAPpOCTATHYECKOT0 JaBJIeHUs U MJIOTHOCTH KUJAKOCTH

1. Heab padoTsI:
1. OnpenenuTs eHy AeIeHHs CTPEIOYHOr0 MaHOMETpa B aTMocdepax, KI/M2, M BOJ. CT., MM pT. cT, I1a.
YUHUTBHIBASI, YTO MAHOMETP UMEET CTO JIEMEHTAPHBIX JCICHUM.
2. OnpenenuTth MIOTHOCTh BTOPOM KUAKOCTH, CUUTAs, YTO B JIEBOM AU PepeHInanIbHOM Mbe30METpe —
BOJIA.

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K J1a0. padore 1.1a bp.)

YTo noHMMAIOT 101 CBOOOIHOM MOBEPXHOCTHIO YKUJIKOCTH?

Kakumu cBoiictBamu 001a1aeT €MIMHUYHOE THIPOCTATUYECKOE JaBIeHUE?
EanHn4yHOE ruApOCTaTUYECKOE 1aBIIEHHE 3TO-

Ot yero 3aBUCUT EnMWHUYHOE THIPOCTATUUECKOE JaBIeHUE?

N o ogokrw D

Ecnu Ha cBOOOIHYIO MOBEPXHOCTH KUIKOCTH JIEHCTBYET aTMOc(hepHOEe TaBIeHHE Po , TO o0l1Iee uIn
abCOIOTHOE JaBJIEHHE B TOYKE KHUAKOCTHU: BbIpasuTcsa GOpMyInoH . ...

8. Ecmu Ha cBOOOHYIO MOBEPXHOCTH KUIKOCTH JCHCTBYET aBIICHUE Pu— Oodbliie, ueM arMochepHoe

(pM > Pa ), TO aDCOJIFOTHOE JaBJICHUE B TOUYKE JKUAKOCTH HaiieM 1o (opmyIie:

9. Tlox u30BITOYHBIM JAaBICHHEM TTOHUMAOT ...

10. Hanmummte 1 00BSICHUTE OCHOBHOE YpaBHEHHE TUAPOCTATUKHI

11. YTo 1 B KaKMX €IUHUIIAX U3MEPSET: KUIKOCTHOM MaHOMETP, Mbe3oMeTp. Kakoro naBneHus
IIbe30MeTp HaéT rmoka3zaHue. ..

12. Kak ompeiensieTcsl BBICOTA KUAKOCTH B Ibe3oMeTpe. [IpuBenute popmyiy.

13. [IpuBeaute hopmyiy A U3MEPEHHS MHE30METPOM JaBJICHUS, PAaBHOTO OJHOM aTMocdepe B cocyie
3aII0JIHEHHOM BOJI011?

14. Tlpueaute hopmMyty A U3MEPEHHS MbE30METPOM JaBJICHHUS, PABHOTO OJIHOM aTMocdepe B cocyae
3aM0JIHEHHOM PTYTHIO?

15. Jlnsa onpenenenus pa3HOCTH AaBJICHUHN B ABYX MPOU3BOJIBHO B3ATHIX TOUKAX MPUMEHSIOT. ..

16. XXunkocTHO mrudMaHOMETp JaeT MOKA3aHMUS. . ..., BRIPAKEHHOU B ..... JKAIKOCTH.

17. Kak Ha3bpIBaeTCs MOBEPXHOCTD, HA MPOTSKEHUH KOTOPOU THIPOCTATUYECKOE TaBlIEHHE HE MEHSAETCS.

18. l'opu3oHTaNBHAS TUIOCKOCTD B KUAKOCTH, HAXOJISIIEHCS B TIOKOE TIOJT ACHCTBHEM CHITBI TSKECTH
Ha3bIBaeTCs (Hapucyiite, nainte onpenencHus)?

JlaGoparopHasi paGora 1.2 bp.
OnpenesieHue NIOTHOCTEH HECMEIIMBAIOIIMXCSH JKIUJAKOCTEN B COOOIAOIIUXCS
cocyaax

1. lean padoThi:
Onpenenuth B COOOMIAIOIINUXCS COCY/IaX MIIOTHOCTH IBYX HECMEIINBAIOIINXCS KUKOCTEH
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10.

OcHOBHbIE KOHTPOJIbHbIE BOMPOCHI (K J1a0. pad. 1.2 bp.):

Kak Oyner pacnonaraTbCsi MOBEPXHOCTbIO PAaBHOT'O JIaBJIEHUS B COOOIIAIONINXCS cocyaax?
Kak Ha3pIBaeTCs INIOCKOCTb, MPOXOIAIIAS Yepe3 TOYKU C OJJUHAKOBBIM €AMHHYHBIM
TUAPOCTATUYECKUM JIaBJICHUEM?
Ecnu naBnenue Ha cBOOOIHBIC IOBEPXHOCTH B 000MX COCYAaX OJMHAKOBO, TO 3T TOBEPXHOCTH
OynyrT ...

Ecnun
JaBJICHHE Ha CBOOOJHBIE TIOBEPXHOCTH B OOOHMX COCYAaxX HEOJWHAKOBO, TO TO YPOBCHb
CBOOOHON MOBEPXHOCTHU B COCYJIE C ...
[To npekpaiieHny ABMKEHUS KUAKOCTU U3 OJTHOTO COCY/IA B IPYTOM HACTYMHT.................. T.C.
CWJIa JaBIICHUS HA CBOOOJHYIO MTOBEPXHOCTH JKUIKOCTH B cocyne A Oyner ...

AGCOMOTHOE IaBIeHUue Pq OyIET PaBHO............... , & IABIICHUE P, OyJET ONPENENATHCS

Yro onpeaensieT pa3sHOCTh YPOBHEW CBOOOTHBIX MOBEPXHOCTEH ?
Kak 1 o xakuMm ¢opmynam ornpeaesnM aOCoI0THOE 1aBIEHNE B COOOIIAOLIMXCS COCyIax

Ecmu  mmotHocT, Py B COOOIIAIOIMXCA  COCyHax
M3BECTHA, KAK OMNPEJIEIUTh IIIOTHOCTE s .

Ecnn naBnenue Ha CBOOOAHYIO MOBEPXHOCTH KUAKOCTH
cocyioB A U b HEOJMHAKOBO , TO KaK OIMpPEIeIUTh a0COIIOTHOE JaBieHue B T.1 u 1.2.

JlabopaTopnasi padora 1.3 Gp.

I'mapaBanyecknii mpecc. OnpeneseHne C;KUMAKIIE CUIbl B THAPABJINYECKOM
npecce 1Mo NOKa3aHu MaHOMETPAa

1. Heab padoTsi:
Omnpenenenre CUIIBI U JJABJICHUS, CO31aBA€MOE THIPABINYECKUM TIPECCOM.

OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K J1a0. pad. 1.3 bp.):

1.

2
3.
4.
5
6
7

©w oo

10.

Haznauenue u npuMeHeHHEe rUIpaBIMYECKOTo Ipecca.

YTo mpeacTaBisIOT U3 ce0sl THAPOCTATUYECKHE MAIINHbI?

Ha yem ocHOBaH mpHHIMIT AEHCTBUS THAPOCTATUYECKUX MALIUH?

Hapucyiite u 00bsicHUTEe cXeMy pabOThl THAPOAKKYMYIIATOPA.

BriBenute ko3 punreHTa noyie3Horo el cTBUS pecca 7

Jlnig yero npeanasHaueH ['MapaBanyeckuii akkyMyasitop?

Kak paccuuTsiBaeTcs 3HEprusl, HAKOILUIEHHAs aKKyMYJISITOPOM IIPHU MTOJIHOM NOJBEME
IyHxepa?

Kak onpenenuTs ruipocTaTUYECKOE 1aBIEHUE, CO34aBAEMOE F'HJIPOAKKYMYJIATOPOM
I'mapocratuyeckoe JaBlieHHE, CO3[aBAEMOE aKKyMYJISATOpPOM, OyAeT TeM....., YeM MEHbIIe
IJIOMIAAb CEYEHUs IIIYHXKEpa.

Kakum ypaBHeHHEM olpeiensercs mojiaHas padoTa, coBepiiaeMasi THAPOAKKYMYISTOpPOM?

JlaGoparopHnas padora 1.4 bp.
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Onpeueﬂe}me CHJIBbI JABJICHUA KUAKOCTH HaA IIVIOCKYIO IIOBEPXHOCTD

1. Heab padoTsI:
1. Onpexnenenue CUIIbl CyMMapHOTO JaBJIEHUS BOJbI HA IUIOCKYIO CTEHKY.
2. Pacuet nonoxeHus LeHTpa J1aBICHUS.
3. IlocTpoeHue 3Mt0psl AaBICHUS U BBIYUCICHUE €€ 00beMa.

OcHOBHbIE KOHTPOJIbHBIE BONPOCHI (K Jiad. pad. Nel.4 Bp.):

Uro npexacrasnser co6oit Cuna gaBieHus Ha TUIOCKYIO OBEPXHOCTh?

Kak onpenensiercss Cuina gaBieHusl Ha TUIOCKYIO TIOBEPXHOCTH?

UYro cieyer UMETh BBUAY IIPU ONPEECIIEHUN CUIIbI IaBJICHUS KUKOCTH Ha CTEHKY cocya?
Cuity TaBJICHUSI MOXHO OIPEIEIIUTh HE TOJIBKO 10 YPaBHEHHUIO. . .

Urto Ha3bIBaeTCs LEHTPOM JaBiIcHUs?

o wbdE

y4eTe TOJIbKO U30BITOYHOTO JIABJICHHS HAXOAUTCS C IIOMOIIBI0?

Urto takoe Jlunus ypesa?

Omna Bceraa Oosbllie HYJISL M paBHA HYJIIO TOJIBKO MPU TOPU30HTAILHOM MOJIOKEHUU CTEHKH.
Kakas BennumHa Ha3bIBa€TCS HKCHEHTPUCUTETOM IMAPOCTATUYECKOTO JaBICHUS?

© oo~

Ilonoxenue LHEHTpA AaBJICHUA IJIs1 CTCHOK, O6J'IaI[aIOH_[I/IX BCpTHKaHBHOﬁ OCBIO CUMMETPUH, ITPU

10. DKCHEHTPHUCUTETOM THAPOCTATUYECKOTO IABJICHUS BCETAA ........ HYJISl U PaBHA HYJIIO TOJIBKO IIPU

11. CnenoBaTenbHO, LIGHTP AABJICHUS BCET/Ia PACIIOIOKEH .......... Y COBMAJAET C....... [Ipu
TOPU30HTAILHOM MOJOXEHUH CTEHKH.

12. Kakoe PACIIOJIOKCHHUEC IJIoOAaaA CTCHKHA OTBEYAaCT MAKCUMAJIbHOMY 3HAYCHHIO BKCHGHTpI/ICI/ITeTa?

JlabopaTopHnasi padora Nel.S bp.
OTHOCUTEIbHOE PABHOBECHE KUIKOCTH BO BPAIAIOIIEMCS COCY/Ie

1. lean padoThI:
1. Onpenenenue 4acTOTHI BpallleHHs BpaIlalOIIerocs cocyaa, 1 .
2. Tloctpoenue cBOOOHOM MOBEPXHOCTH KHUAKOCTHU OINBITHBIM M PACUETHBIM ITyTEM.
3. Tloctpoenue >mropsl M30BITOYHOTO IABJICHUS HAa THO COCY/Ia.

4. OcHOBHbBIE KOHTPOJIbHBIE BONPOCHI (K J1ad. paod. 1.5 bp.):
1. Kakas cuna geiicTByeT Npu COCTOSHUM OTHOCUTEIBHOI'O PAaBHOBECHUS JKUAKOCTH B COCY/IE,
BpAIalOIEMCs] BOKPYT BEPTHUKAIBHOW OCH C ITOCTOSIHHOM YIJI0BOM CKOPOCThIO (D7
2. Tlox OTHOCHTENHHBIM PABHOBECHEM B THPABIIHMKE MPH JIBHKEHUH YaCTHUII )KUIKOCTH B
IIPOCTPAHCTBE NOHUMAETCHL. . .
3. B pesynbrate nelicTBUS MEHTPOOCIKHON MacCOBOM CHITBI CBOOO/THAS IIOBEPXHOCTD KUIAKOCTH
MPEJICTaBUTCH ...

4. HeHTpO6e)KHa$I MacCoBas cCHlia FII HeﬁCTByeT B HAIIpaBJICHUM. ..

[TosiBneHue 1eHTpoOEKHOM MacCOBOM CHITBI Fu BBI3BIBAECT M3MEHEHHUE ....

6. C y4€TOM JIENCTBUS CUI TSKECTU U LICHTpO6C)KHOI>i CHJIBI, TOJIYUYUTC YPAaBHCHUC ITOBEPXHOCTU

paBHOTO JaBJICHUA

7. HOHCHI/ITC, YTO TaKO€ OTHOCHTEIIBHBIM MOKOM KUOKOCTHU, U IPUBECANUTC NPUMEPHI UCIIO0JIb30BAHUA

9TOI'0 ABJICHUSA B TCXHHUKCE.

8. TlosicHute, YTO TpEACTABIIET COOOW CBOOOJHAS IMMOBEPXHOCTHh KHJIKOCTH BO BpAIIafOIIEMCs

NUIMHAPUYCCKOM COCYAC, HAITMIIUTE YPAaBHCHHUC 3TOM IMOBEPXHOCTH.
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.

HazoBute cumbl, JAelCTBYIOIME Ha KaXAYI0 YacTUIy KUIKOCTH BO BpallaoleMcs
HUAJTUHAPUYECKOM COCYJIe, YKaXKUTE YCKOPEHUS, BbI3bIBacMble 3TUMHU cuiamu. [loscHure oTBeT
CXEMOM.

Hanummure u mnoscHuUTE 3aKOH pachpeesieHus TUAPOCTATUYECKOTO MAaBJICHHUS MO TIIyOHHE
JKAJIKOCTH BO BpaILlalOLIEMCS pe3EpBYyape.

Hanummre 1 nosicaure GopMyITy ISl ONIpeIeICHIS BBICOTHI TapadoIou/1a BpAICHUS.
H300pazure ¥ MOPOKOMMEHTUPYWUTE DSHIOPY THUAPOCTATHUYECKOTO JaBJICHUS 1O  JIHY
BpalIarOLIErocs HWINHJPA C )KUJIKOCTBIO.

Hanumure v nosicHUTe 3aKOH paclpeesIeHHs THIPOCTATUUECKOTO JIaBJICHUs 0 THY LIMJIMH]Ipa B
JKUJIKOCTH, BPALLIAIOLIENCA BMECTE C COCYAOM BOKPYT BEPTUKAJIBbHOU OCH.

Kakue cunpl JEHCTBYIOT Ha JKHMIKOCTb, HAaxOJSIIYKOCS BO BpalAIOIIEMCS COCYAE, Kak
BBIPAXKAKOTCS 3TH CHJIBI?

OObsicHuTe, Kak Oy/leT HalpaBlieH BEKTOP PABHOJCUCTBYIONMICH CUJI, IEUCTBYIOMMUX HA KaXIYIO
YACTHITY BPAIMIAIOIICHCSI )KUKOCTH, TT0 OTHOIICHUIO K CBOOOHON TIOBEPXHOCTH?

OO0bsacHute, moueMy cBOOOJHAs MOBEPXHOCTH KHJIKOCTH BO BpaIAIONMIEMCs LHUJIMHAPUIECKOM
cocy/Jie SIBJII€TCS KPUBOJIMHEUHON?

[TosicHuTe, 4TO TaKOE€ OTHOCUTENBHBIN MOKOW KHJIKOCTH, ¥ MPUBEIUTE MPUMEPHI UCIIOIb30BAHUS
ATOTO SIBJICHUS B TEXHUKE.

[Tosicuute, uTo TpeacTaBiseT coOOW CBOOOIHAS MOBEPXHOCTh KHJIKOCTH BO BpaIIarOIIEeMCs
HUJIUHAPUYECKOM COCYJIe, HAITMIIUTE YPAaBHEHHUE 3TON ITOBEPXHOCTH.

HazoBure cuibl, AEHCTBYIOIME HA KaXAYI0 YacTUIy KUJIKOCTH BO BpallaloOIIEMCs
HUAJTUHAPUYECKOM COCYJIe, YKOKHUTE YCKOPEHHS, BhI3bIBa€Mble dTUMHU cuiamu. [loscHute oTBET
CXEMOH.

Hanummre u mosicHUTE 3aKOH paclpenelieHus] THUAPOCTATUYECKOTO MaBJICHHUS MO TIIyOHUHE
JKUJIKOCTH BO BpaIllalOIIEMCS pe3epByape.

Hanumrre 1 nosicaute ¢hopmyny JuIsl ONPEEICHUs BEICOTHI Tapadosion/1a BpaIieHusl.
H300pazure © MOPOKOMMEHTUPYWUTE OHIOPY THUAPOCTATHYECKOTO JaBJICHUS 1O JIHY
BpallaroLIerocs HUINHIPA C )KUJIKOCTHIO.

Hamnumvre u mosicHUTE 3aKOH pacrpeAesieHus THIPOCTATHUECKOTO AaBJICHUS 0 JHY IIJIMHIPA B
JKUJIKOCTH, BPAIIAIOIIEHCA BMECTE C COCYAOM BOKPYT BEPTUKAJIbHOU OCH.

Kakue cunbl JeHCTBYIOT Ha KHAKOCTb, HaXOSALIYIOCS BO BpAILlAOMIEMCS COCYyle, Kak
BBIPAKAIOTCS 3TH CHUJIBI?

OObscHuTE, Kak OyleT HalpaBiieH BEKTOP PaBHOJEHCTBYIOIIEH CHJ, JEHCTBYIOIIMUX Ha KaXIyrO
YACTUILy BPAIAIOIICHCS )KUIKOCTH, TT0 OTHOIICHUIO K CBOOOHOM MOBEPXHOCTH?

OObscHuTe, MoUYeMy CBOOOJHAS MOBEPXHOCTH KHJIKOCTH BO BpaIlaIOMIEMCs UAIMHAPUIECKOM

COCYZ€ SABIISIETCS KPUBOJINHEHHON?
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7.5 llpakTuyeckune padorsl gucnunanHa «'maporazonmunamuka» (5 cemectp) 17 4.

IIpakTuyeckasi padora Nel (24.)

HN3ydenue Trembl «OcHOBHBIE PU3MUYECKHE CBOMCTBA KUJAKOCTI.

[loscuenue mnoHsATHI UM onpeneneHuil: «MneanpHass KUIKOCTh». «HBIOTOHOBCKME U
HEHBIOTOHOBCKHE JKUJIKOCTU. [IMO0THOCTB, ynenbHbIM Bec, yAeiabHbIH 00beM, OOBEMHOE CXKaTHe.
TemnepaTypHoe pacmipenue. YHOpyroctb mnapoB, [loBepXHOCTHOe HaTsKeHHE (KamUJUISIPHOCTD).
Bsizkocts  xkuakoctn. Koaddunment gunamuyeckod Bs3koctd. KoadduiumeHT KuHEMaTHYECKOM
BSI3KOCTH.

Pemenue npakTuyecKux 3a1a4:

KoHnTpoJibHbIE BONIPOCHI

1. UTto Takoe THApaBIMKa, adpPOJMHAMHKA, MEXAHUKA KUIKOCTH U ra3a?

2. Ha3zoBute ocHOBHBIE (pU3HUECKHE CBOWCTBA KAaIleIbHBIX JKUIKOCTEH

3. Kaxkas cBsi3b cyliecTByeT MKy INIOTHOCTBIO U YJEIbHBIM BECOM >KUIKOCTU?

4, Vkaxure ux pasmepHocTh B cucteme CH.

5. Kakyo ®uaKOCTh Ha3bIBAIOT UACATIBHON?

6. B yem cmbicn runoressl Ba3koro TpeHust Hprotona?

7. KakoBa cCBsI3pb MeEXIy JUHAMHUYECKMM U KHHEMAaTHYECKUM KoOd(HIMEHTaMU BS3KOCTH
JKAOKOCTHU?

8. KaxkoB ¢usndeckuii cMbIcT KO3 PUIIMEHTAa TUHAMUYECKON BI3KOCTH?

9. B yeM oTimuMe HBIOTOHOBCKOM JKHIKOCTH OT HCHHIOTOHOBCKOM?

10. UTo HA3BIBAIOT IJIOTHOCTBIO JKUJIKOCTU?

11. UTO Ha3BIBAIOT yJEIbHBIM BECOM KMJIKOCTH?

12. UTo Ha3bIBAOT TEMIIEPATYPHBIM PACIIUPEHUEM KUIKOCTH?

13. UTo Ha3BIBAIOT CXKUMAEMOCTRIO JKUIKOCTH?

14. Kak 3aBHCUT C)KMMAEeMOCTh KUJIKOCTH OT JIaBJICHUS?

15. Yto Ha3BIBAIOT BSI3KOCTHIO JKHUIKOCTH?

16. Kak 3aBucut ucnapsieMocTh )KHJIKOCTH OT JABJICHUS U TEMIEPATYPbI?

17. KakoBo  oOmiee CBOWCTBO KalelbHBIX U Ta3000pa3HbIX IKUJIKOCTEH M YTO SIBISETCS UX

OTIIMYUTCIIBHBIM HpI/I3HaKOM?

18. UYro takoe BsA3KOCTh kUAKOCTH? Kakumu koadduuueHTamMu oHa XapakTepu3yercs?

19. B 1yem cocrour cymHOCTh 3akoHa Bs3kocTH HbroToHa?

20. Kakumu mnpubopamu ompenensiercss BA3KOCTh KHAKOCTU? UTO Takoe YCIOBHas BSI3KOCTH?
21. Kak n3mensiercss kuHemaTndeckasi BA3KOCTh >KMJIKOCTEM W ra3oB IIPU M3MEHEHUH
TEMIIEPATYPHI?

22, Uro Takoe uacanpHas M peanbHas JKUJIKOCTH?

23. Uro Has3pIBaeTcs TUAPOCTATHUYECKUM JaBieHHMEM? B kakux enumHunax OoHO u3Mepsercs?
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IIpakTnyeckas padora Ne2 (24.)

N3yuenue temsl «I'mapocraTuka, ruipocTaTH4ecKoe JaBJIeHHe).

ATMmocdepHoe naBleHHE, U30bIMOYHOe WU ManoMempuyeckoe, NaBieHUe, BakyyM. CHibl
JaBJICHUC Ha XHIKOCTh. OCHOBHBIE TOHSATHS O THUAPOCTATUYCCKOM IABJICHUMU. Cuna JaBJICHU S
atMoc(hepHOro BO3/JyXa WU TOPIIHS Ha MOBEPXHOCTh KUAKOocTU. Cuia Tspkectd. CHlbl WHEPIHH,
HEHTPOOEKHAas!, ICHTPOCTPEMHUTENbHAS U T.I1.

VYcnoBus paBHOBecHs (MOKos) xuAKocTd. [loBepxHOCTHBIE cuiibl (CHUJIBI JABJICHHUS Ha
CBOOOIHYIO TOBEPXHOCTh KHUAKOCTH ). MacCOBBIE CHIIBI (CHIIBI TSKECTH).

AOCONIIOTHOE E€IMHUYHOE THUIPOCTAaTHYECKOE MaBICHHE B TOYKE KHIKOCTU. EnuHMYHOE
rugpocratudyeckoe napieHue. M30pTrounoe naBnenue, abconoTHOE JaBieHne. J[Ba OCHOBHBIX CBOWCTBa
ruapocratudeckoro naapieHusi. OCHOBHOE ypaBHeHHE ruapoctaTuku. 3akoH Ilackama. OmpeneneHue
JaBJCHHUA U IINIIOTHOCTH KUAKOCTH. CooTHOIIEHHUS MCXKAY CAMHHULAMU OaBJICHUSA.

Pemenune MNPAKTUYIECCKUX 3aJa4:

KoHTpoJibHBbIE BOPOCHI
1. KakoBbl OCHOBHBIE CBOMCTBA THIPOCTATUYECKOTO JIaBJICHUS?
2. Kakumu npubopamu u3MepsieTcsi THAPOCTaTUYECKOE JaBIeHUE?
3. Uto Takoe nmbe30MeTpuYecKasi BbICOTA, IbE30METPHUUECKUI Harop?
4. B wuem cocrour cymHocTh  3akoHa llackana? IlpuBenure mnpuUMEpPbl IPAKTHYECKOTO
UCIIONIb30BaHus 3aKoHa [lackais.
5. Uro Takoe osmropa ruapocratuyeckoro pgasineHusa? IlpuBenute npuMepbl MOCTPOSHHS
Onwp Ha MJIOCKHE U KPUBOJIMHEHHBIE TOBEPXHOCTH.
6. Hanummure Qopmyny A omnpeaereHus CHUJbl JABIEHUS KHUJIKOCTH HA TOPU30HTAJIbHOE
IHO. ['mapocTatnyeckuii mapaiokc.
7. Kakue ®uaKOCTH OTHOCATCS K aHOMAJIbHBIM?
8. B ueM oTim4rie aHOMaJIbHBIX KUAKOCTENH OT HBIOTOHOBCKUX?
9. Yro xapakTepu3yeT UCIIapsiEMOCTh KHUAKOCTH?
10. Ot yero 3aBUCUT paCTBOPUMOCTb ra30B B )KUJIKOCTH?
11. Yto Takoe k03 PUIMEHT paCTBOPUMOCTH?

12. HpI/I KaKuX YCJIIOBUAX MMPOUCXOAUT BBIJCIICHUC I'a3a U3 )I(I/II[I(OCTI/I?

IIpakTuyeckasi padora Ne3 (24.)
HN3yuyenue tembl: [IpuGopsI U MeTOABI H3MEPEHHS 1aBJICHUS
CrpenoyHble MaHOMETpPHl MeMOpaHHOTO U CHIb(OHHOrO TUIOB. JKHAKOCTHOI MaHOMETp

(HLCBOMeTp). OHpeI[eJ'ICHI/IC BBICOTEI KUIKOCTHU B MbE30METPC. PTYTHLIﬁ MMbEC30MCTP.
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Juddepenumanbubiii (pa3HOCTHBIN) MaHOMETp. [IOBEpXHOCTH paBHOrO JaBiieHUS (YPOBHSI). DMIOPHI
THJIPOCTATUYECKOTO 1aBJICHUSI.

Boimonnenue npaktuyeckoil pabotsl: OmnpeneneHre MIOTHOCTH JKUIKOCTH B COOOIIAIOIINXCS
cocyaax

Henp paboTsr:

1. OnpenenuTs 1eHy JeNeHns CTPEIOUYHOTO MAHOMETPA B aTMoc(epax, KI/M2, M BOJ. CT., MM PT.
cT, [1a. yuuThIBast, 4YTO MAaHOMETP UMEET CTO AJIEMEHTAPHBIX JIECICHUN.

2. Ompenenuth IUIOTHOCTH BTOPOM KHUAKOCTH, CUHMTAas, 4TO B JIeBOM JuddepeHInaTsHOM

IbE30METPEe — BOJIA.

OobopynoBanue u mpudOOPHI:
e U oOpasubie auddepeHnuanbHble TPYOKH, MaHOMETpP M HU3MEpPEHUs JaBICHUS
JIO3UPOBOYHBIN HACOC, PECUBEP, JIMHEUKA JJIsi U3MEPEHUS YPOBHS KUIKOCTH.

Pemenune MNPAKTUYIECCKUX 3aJa4:

KoHTpoJibHBbIE BOPOCHI
1. Yto Ha3bIBaeTCs MOTHBIM (20COJIIOTHBIM) JaBJIeHUEM (TTOKa3aTh CXEMATUUECKH)?
2. Uto Ha3bIBaeTCsl M30BITOYHBIM JIaBJICHUEM U BAKYyMOM?
3. Uto Ha3bIBaETCS MHE30METPUUECKIM U THAPOCTATUYECKUM HAIOPOM?
4. PacKkpbITh 9HEPTETUYECKYIO CYIIIHOCTh OCHOBHOT'O YPAaBHEHUS I'MAPOCTATUKH.
5. Chopmymnupyiite 3akon [Tackas.
6. Kakue ruapaBianueckue ycTpoiicTBa OCHOBaHbI Ha 3akoHe [lackans?
7. Tlo xakum ¢opMmynam ompeAenseTcs Cuia NaBlIeHUS U IUEHTP MaBiCHHUS Ha MIJIUHAPUYECKUE
MOBEPXHOCTU?
8. Uro Takoe Teno naeneHuss? Kak ompexnensercs Teno JaBlE€HUS NPU OTCYTCTBHM CBOOOJHOM
MOBEPXHOCTU?
9. Kak ompenensiercst 1aBIeHue KUIKOCTU B Kpyriion Tpyoe?
10. Tlo xakoii hopMyIe onpeaensercs Chiia THIPOCTaTHIECKOTO AaBJICHHUS KHUIAKOCTH Ha KOJIEHO TPYyObI?
11. CBoiicTBa ruApOCTATUYECKOTO 1aBICHUS?
12. HazoBuTe BUABI THAPOCTATHYECKOTO JaBieHus. B kakux enunuiiax cucteMbl CU oHO u3mepsieTcs?
13. KakoBbI COOTHOIIIEHHUSI MEX/1y a0COFOTHBIM J1aBIIEHUEM, BAKYYMMETPUUECKUM U U30BITOUHBIM?
14. YkaxuTte ypaBHEHUE PABHOBECHS )KUAKOCTH B TI0JI€ 36MHOTO TSTOTEHUS.
15. Yto Takoe MOBEPXHOCTH PAaBHOTO JIaBJICHUsI (TOBEPXHOCTh YPOBH:I)?
16. KakoBa ¢dopma MOBEpXHOCTH PABHOTO MABJICHUSI MPU aOCOIIOTHOM IIOKO€ XHUIKOCTH, B ClIydae
JIBUKEHMSI COCyAa IO TOPU30HTAIBHON MOBEPXHOCTH C YCKOPEHUEM, IPHU BpALlEHUU COCYyJa BOKPYT
BEPTUKAJIBHON ocu?

17. Kakumu npubopaMu U3MEpsIOT 1aBICHUE )KUIKOCTH?
24



18. Kakue BubI Ib€30METPOB CyIIECTBYIOT? [IJ11 4ero OHU NpeJHa3HAUYEHbI?

19. Uem oTiiMuaeTcsi TMAPOCTATUYECKUIN HAIOP OT IIE30METPUIECKOTO?

IIpakTuyeckasi padora Ne4 (24.)
HN3y4denue Tembl: ['mapocrarnuyeckre MallMHbl. [ 'HapaBindeckuii npecc. ['uapoakkymymsTop

Pemenune NPaAKTUYIECKUX 3aJa4:

HN3y4denue tembl: [lnaBanue Ten. 3akoH Apxumesa.

BritankuBaromas cuna. JlelcTBUE CHJI Ha TENO, MOJHOCTBIO IMOTPYXKEHHOE B KHIKOCTD.
PaBHOAElCTBYOIIAS CHIIa TUAPOCTATHYECKOTO naBieHuss. OObeM MOrpyKEHHOTO Tela B KUIAKOCTh. Bec
aHcuoKocmu 8 obveme nocpysiceHno2o mena. ObecrieueHue PaBHOBECHUS Tea, MOTPYKEHHOTO B HKHUIKOCTb.
PaBHOBeCHsI HEOTHOPOAHBIX TE€Jl, HOTPYKEHHBIX B )KUAKOCTb.

Pemenue MNPAKTUYIECCKUX 3aJa4:

KoHTpoJibHbIE BOPOCHI
1. Uto Ha3bIBaETCSl MOBEPXHOCTHIO YPOBHS (MIOBEPXHOCTHIO PABHOTO JAaBIICHUS)?
2. Ilepeuncnure cBOCTBAa IOBEPXHOCTH YPOBHSI.
3. Uto npexacraBiseT cOO0i MOBEPXHOCTH YPOBHS B IOJIE CHJI TATOTEHHS?
4. PackpbiTh (hU3MYECKUN CMBICT YICHOB, BXOJSIIMX B OCHOBHOE nud(depeHlHnaTbHOe ypaBHEHUE
TUAPOCTATUKU.
5. PackphITh (pM3NYECKHUI CMBICIT YWICHOB, BXOJAIINX B OCHOBHOE WHTETPAIBHOE YpaBHEHHE PABHOBECHS.
6. UTo Ha3bIBaeTCS MOJIHBIM (20CONIOTHBIM) JIaBJICHHEM (ITOKA3aTh CXEMAaTUIECKHN)?
7. Uto Ha3bIBaeTCs N30BITOUYHBIM JIaBJICHUEM M BAKYyMOM?
8. UTo Ha3bIBAETCS MbE30OMETPUUECKUM U TMIPOCTaTUYECKUM HAIIOpOM?
9. PackphITh SHEPreTHYECKYIO CYIIHOCTh OCHOBHOI'O YPaBHEHUS THIPOCTATHKHU.
10. Chopmynupyiite 3akon [Tackas.
11. Kakue ruzpaBnuueckue ycTpoiucTBa OCHOBaHbl Ha 3akoHe [lackans?
12. Tlo xakuMm ¢Qopmynam ompejaensercs cuia AaBlI€HHs W LEHTP JABJIECHUS Ha LMIMHIPUYECKHE
MOBEPXHOCTU?
13. Yro Takoe Teno naBieHuss? Kak ompenensercss TeNO AaBJIEHUS IPU OTCYTCTBHM CBOOOJHOM
MOBEPXHOCTH ?
14. Kak onpenensercs: AaBlieHUE )KUIKOCTH B KPYTIIOi TpyOe?
15. Tlo xako¥ popmysie onpenemnsieTcs cuiaa THIPOCTATHUECKOTO TaBJICHUSI )KUJIKOCTHA Ha KOJIEHO TPYObI?
16. Kak dhopmynupyercs 3akoH Apxumena?
17. Yto Takoe OCTOWYMBOCTD IIJIABAIOIIETO Tena?

18. Uto Ha3pIBaeTCs MCTALUCHTPOM U MCTALICHTPHUYCCKUM paI[I/Iy'COM?
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IIpakTnyeckas padora NeS (64.)

H3y4yenue Tembl: JlaBjieHHe KUIKOCTH HA IJIOCKHE U OTPaKAaIOLIHe MOBEPXHOCTH

JlaBieHne OKUAKOCTH Ha INIOCKYIH0 TOPU30HTAJIBbHYIO IIOBEPXHOCTb. BenmyuHa CHIIBI
TUAPOCTaTUYECKOTO AABJICHUS HA IUIOCKYK0 TOPHU30HTAJIbHYIO IOBEPXHOCTb. TOUYKa MPUIIOKEHUS CHIIBI
TUAPOCTATUYECKOTO JABJIEHUS HA INIOCKYK0 TOPU3OHTAIBHYIO IIOBEPXHOCTh. I'mapocraTtuueckuit
napasuokc.

BenuunHa cHibl THAPOCTATUYECKOTO JABJICHMS Ha IIPOU3BOJIBHO OPHUEHTHPOBAHHYIO ILIOCKYIO
NOBEPXHOCTb. Touka NPWIOKEHUS CWIbl TMIPOCTaTUYECKOrO  JaBIEHUS Ha  IPOU3BOJIBHO
OPHUEHTUPOBAHHYIO IIOCKYIO IIOBEPXHOCTh. LICHTp TssKecTH cMOYEHHOM NTOBEPXHOCTU. L{eHTp naBnenus.
OkcueHtpucurer. JIunus ypesa.

Bennunna cymmapHO# (pe3yiabTHPYIOLIEH) CHIIbI TMAPOCTATUUYECKOrO JABJICHUS HA IIOCKYIO
BEPTUKAJIbHYIO IOBEPXHOCTh IIPU JICHCTBUU HECKOJIBKUX PA3HOPOIHBIX KUAKOCTEH. Touka mpuitoskeHus
CyMMapHOW CWIBl THAPOCTaTUYECKOIO JABJICHWS HA IUIOCKYI0 BEPTHKAJIBHYK) IIOBEPXHOCTh IIPH
JICHCTBUM HECKOJIBKUX Pa3HOPOAHBIX KMIKOCTEH.

BenuunHa cuiibl THAPOCTATUYECKOTO JABJIEHUSA HA KPUBOJIMHEHHYIO MOBEPXHOCTh. Bennuuna
TOPU30HTAJIBHOM COCTAaBIISIFOLIEH CHUIIBI TUAPOCTATUYECKOTO IaBICHUS HAa KPUBOJUHENHYIO IOBEPXHOCTb.
JIuHusg  neWcTBUSA  TOPU3OHTAIBHOW  COCTABIIAIOLICHM  CHJIBI  T'MAPOCTATMYECKOrO  JABJICHUS Ha
KPUBOJIMHEHHYI0 IOBEPXHOCTh. BenuunHa BEPTHUKAIBHOW COCTABIISIOIIEH CHIIBI THIPOCTATHYECKOIO
JIaBJICHUsI HA KPUBOJIMHEWHYIO ITOBEPXHOCTh. Teno masienus. Ilbe3zomerpruueckas miockocts. Teopema
['ronbnena. JIuHus nelcTBUS BEPTUKAIBHOM COCTAaBIISIIOLIEH CUJIBI TMIPOCTATUYECKOrO JABJICHUS Ha
KPUBOJIMHEHHYIO IIOBEPXHOCTb. TO4YKa IPUIOKEHHUS CHIbl THAPOCTATHYECKOrO JaBJICHUS Ha
KPHBOJIMHEHHYIO TOBEPXHOCTb.

[Ipy wu3ydyeHum wmarepuana >STOH TeMbl HEOOXOJUMO YCBOUTb, YTO BEIMYMHA CHJIBI
TUAPOCTATUYECKOTO JABJICHHUS HA JHO COCYZAA 3aBUCUT OT IUIOTHOCTH XUIKOCTH, BBICOTBI 3aIIOJTHEHUS
coCyZia U IUIOIIAJU JIHAa COCY/a, HO HE 3aBUCUT OT (OopMbI U 00beMa cocyia. 3HaTh, KaK OINpeAesieTcs
Ccuija TUIAPOCTAaTUYECKOrO MJaBJIEHUS, JACUCTBYIOIIas Ha IIOBEPXHOCTh CO CTOpPOHBI Tra3a. M3yuuts
OIpElIEJICHUE BEPTUKAIBHOM COCTABIAIOLIECH CHIIBI TMIPOCTATHUYECKOrO IABJIEHUSA, BOCIPHUHUMAEMOIO
KPUBOJIMHENHOMN MIOBEPXHOCTBIO, OTAEIBHBIE YaCTH KOTOPOU HABUCAIOT APYT HAJ APYIOM.

Pemenue MNPAKTUYCCKUX 3aJa4:

KoHnTpoJsbHbIe BONIPOCHI
1. B uem cyTh rugpocTaTHUECKOro napajaokca?
2. quy paBHa BCIWYMHA CHJIBI THAPOCTATHYCCKOIO OaBJICHUA JKHUIKOCTH Ha IIJIOCKUEC
TOPHU30HTAJIBLHBIC HOBerHOCTI/I?
3. Uemy paBHa BEIMYMHA CHJIBl THUIPOCTATUYECKOTO JABJICHMSI JKMJIKOCTH Ha IIJIOCKHE

BCPTUKAJIBHLIC HOBCpXHOCTI/I?
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4. YeMy paBHA BEIMYMHA CHUJIBI THAPOCTATUYECKOTO JABJICHHS >KUIKOCTH HA IUIOCKUE HAKIOHHBIE
HOBEPXHOCTU?
5. Kak ompenenutes TOYKYy NPUIOKEHHS CHIIBI THAPOCTATHUECKOTO [MaBJICHHS Ha IUIOCKYIO

HAKJIOHHYIO CTEHKY?

6. YeMy paBHa BEIMYMHA CHJIBI THIPOCTATUYECKOTO JABJICHUS JKUAKOCTH HA KPUBOJIMHEHHYIO
HIOBEPXHOCTH?
7. Kak omnpenenuTh TOYKY NPUIIOKEHHS CYMMapHOW CHIIBI THAPOCTAaTHYECKOTO MJaBJICHUS Ha

KPUBOJIMHEHHYIO TOBEPXHOCTH?

8. Yro Takoe LEeHTp JaBieHUs?
9. Yro Takoe 3KCLEHTPUCUTET?
10.  Tlowemy mHeHTp JaBiICHHS BCEr/la HAXOAMTCS HWXKE IIEHTPA TSDKECTH CMOUYCHHOW MOBEPXHOCTHU

MIJIOCKOW BEPTUKAJIIBHOW CTEHKH?

IIpakTuyeckasi padora Ne6 (34.)

N3y4denne Tembl: OTHOCHTEIBHBII MOKOW YKHUIKOCTH.

Tpu ciydyasi OTHOCHUTEIBHOTO TIOKOS JKUIKOCTH. JKUIKOCTh HaXOMUTCS B PABHOBECHH B
pe3epByape TOJBKO MOJ JACHUCTBHEM CHIIBI TSKECTH. KUIKOCTh HAXOJMTCS B PAaBHOBECUU B
pe3epByape, IBUXKYIIEMCS TOPU30HTAIBHO C HEKOTOPBIM YCKOpeHHeM. JKHIKOCTh HaxXOIUTCS B
PaBHOBECHHM B IIHJIMHIPUYECKOM pE3epByape, BpAINAONIEMCsl BOKPYT BEPTHKAIBHOW OCH C
MIOCTOSIHHOM CKOPOCTBIO.

Pemenue MNPAKTUYIECCKUX 3aJa4:

KoHnTpoJsabHbIe BONPOCHI
27.  Kakas cuia JeWcTBYyeT MpPHU COCTOSIHUM OTHOCHTEIBHOIO DPAaBHOBECHUS KHUJIKOCTH B COCYAE,
BPAIAOIIEMCS] BOKPYT BEPTUKAILHOW OCH C TIOCTOSTHHOW YTJIOBOM CKOPOCTHIO (0 ?
28. HOI[ OTHOCUTCJIbHBIM pPABHOBCCUCM B THUAPABIMKE IMpPU ABWMIKCHUMW 4YaCTUL[ XKHUAKOCTHU B

MMPOCTPAHCTBC ITOHUMACTCA. ..

29. B pesynbprare AeiicTBUSA LEHTPOOESKHOW MAaCCOBOW CHIIBI CBOOOJHASI MMOBEPXHOCTH >KHIKOCTH
MpPEACTABUTCA ...

30.  IlentpobexxHas MmaccoBas cCuia Fu JIECTBYET B HAIIPaBJICHUM. ..

31. [TosiBnenue 1eHTpOoOEIKHON MAaCCOBOM CHITBI Fu BBI3BIBAET M3MEHEHHUE ....

32. C yd4eroMm JEWCTBHS CHJI TSKECTH M IIEHTPOOSKHOH CHIIBI, TIOJYYUTE YPaBHEHHE MOBEPXHOCTH

paBHOTO JaBJICHUA
33. HOHCHI/ITC, YTO TaKO€ OTHOCHTEIIBHBIM MOKO KUOKOCTHU, U IPUBECANUTC NPUMEPHI UCIIOJIb30BAHUA

3TOTI'O SABJICHUSA B TCXHUKE.
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34.  TlosicHuTe, YTO TMpEACTaBIsEeT COOON CBOOOJHAS MOBEPXHOCTh JKUIKOCTH BO BpAIAIOIIEMCS
LWIMHIPUYECKOM COCYJIE, HAMILINUTE YPABHEHUE 3TOU MOBEPXHOCTH.

35. HazoBute cuibl, JACUCTBYIOLIME HA KaXIYI YacTHUIy OJKUAKOCTH BO BpallaloleMCs
UIMHJPUYECKOM COCYJle, YKKUTE YCKOPEHHUSI, BbI3bIBaeMble ATUMHU cuiiamu. [loscHuTEe OTBET CXEMOii.
36. Hanumure u mosicHUTE 3aKOH pacHpeleNieHHs THUAPOCTATHYECKOTO [aBJICHUS MO TIIyOuHe
YKUJKOCTH BO BPALLAIOLIEMCSI pe3epByape.

37. Hanumure u noscuute popmyiy Uist OnpeIeleH s BBICOTHI apaboiou1a BpaleHusl.

38. H300pazure © MNPOKOMMEHTUPYWTE DSIIOPY THUAPOCTATHYECKOrO  JIABJICHHS MO  JHY
BpAILAIOLIETrOCs WINHIPA C )KUIKOCTBIO.

39. Hanumure n nosicHUTe 3aKOH pacnpeaeaeHus THApOCTaTUUECKOr0 1aBJIeHUs 10 JHY LIMIMH]IpA B
KUJKOCTHU, BPAILIAIOLIEIICS BMECTE C COCYIOM BOKPYT BEPTUKAJIBLHOM OCH.

40. Kakmne cunbl AeMCTBYIOT Ha JKMIKOCTb, HAaxXOJSIIYIOCS BO BpalllaloleMcsl cocyne, Kak
BBIPAXKAOTCS 3TU CUJIbI?

41. OObsicHUTE, KaKk OyAET HaIlpaBJIEH BEKTOP PABHOACHCTBYIOLIEH CUJI, JEHCTBYIOIUX HA KaXAYIO
YaCcTUIlYy BPAIIAIOIEHCsl >KUKOCTH, IO OTHOLICHHIO K CBOOOHOM MOBEPXHOCTH?

42.  OOwbscHute, 1moueMy CBOOOJHAS MOBEPXHOCTh KHUAKOCTU BO BpalIarOMIEeMCs LHJIWHIPUYECKOM
CoCy/i€ ABJISI€TCS. KPUBOJIMHEHHON?

43.  TlosicHuTe, 4TO TaKO€ OTHOCHTEIHHBIN MOKOH KHUIKOCTH, U MPUBEIUTE IPUMEPHI HCITOIB30BAHHS
3TOTO SBJICHUS B TEXHUKE.

44.  Tlosicuute, 4yTO MpEACTaBIAET COOOW CBOOOIHAS MOBEPXHOCTh >KMJKOCTH BO BpAaIIarOIIEMCs
LHWIMHJPUYECKOM COCYJIe, HAUILIUTE YPAaBHEHHE 3TOU MOBEPXHOCTH.

45.  HazoBuTe cuibl, JEHCTBYIOIIME Ha KaXAYyI YacTHIy JKHJIKOCTH BO BpallarolieMcs
LWIMHPUYECKOM COCYJIE, YKAKUTE YCKOPEHMSI, BBI3BIBAEMBIE ITUMH cuilaMu. [losicHUTE OTBET CXEMOI.
46.  HanumuTe W MOSICHUTE 3aKOH paclpelesieHUs] TUAPOCTATHMYECKOro JABJIECHUs M0 TIIIyOuHe
KUJKOCTH BO BpaIAIOLIEMCsl pe3epByape.

47.  Hanumwre u nosicHuTe GopMyiTy JUisl ONPEIeIeHUs BHICOTHI Tapadboona BpaleHusl.

48. N300pa3ute © OPOKOMMEHTHPYHTE S0Py THAPOCTATUYECKOrO JAABICHHMS 1O  JIHY
BpAILAIOLIETOCs IWIMHIPA C )KUIKOCTBIO.

49.  HanummuTe ¥ MOSICHUTE 3aKOH pacHpeAeNeHHs THAPOCTATUYECKOTO JaBIICHUS 110 JHY IHJINHIPA B
KUJKOCTH, BpaIlAIOLIEICsl BMECTE C COCY/I0M BOKPYT BEPTUKAJIBLHOM OCH.

50. Kakue cunbl JEHCTBYIOT Ha JKHAKOCTb, HaXOASAILIYIOCS BO BpallaloleMcs COcyae, Kak
BBIPAXKAOTCS 3T CUJIbI?

51. OO0bsicHUTE, KaK OyJeT HalpaBieH BEKTOP PaBHOACHCTBYIOMICH CHII, MEWCTBYIOMMX Ha KaXKIYIO
YACTHUILY BPAIAIOIICHCS KUIKOCTH, TTO OTHOIICHUIO K CBOOOTHON MTOBEPXHOCTH?

52.  OObsAcHUTE, MMoueMy CBOOOJHAs MOBEPXHOCTh XHJIKOCTH BO BpAlAIOIIEMCS IMJIMHAPUYECKOM

COCYZ€ SABIISIETCS KPUBOJIMHEHHON?

JlaGoparopnas padora 1.2
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OmnpeneJieHue ONBITHBIM MyTeM cJjiaraemMbix ypasHenus /. bepuyan

1. Heab padoTsI:
1. OnpenennTh OMBITHBIM IyTeM ciaraemeie Z, p/pg, v°/29 ypasuerus JI. BepHymmu nis cedenwmii |-
I...11-11, a Taxxe moTepu mosHOro Hamopa hwi2 Mexay ceueHusiMu (cM. puc. 8,9).
2. BHIYHCINTB CpejHHE CKOPOCTH MOTOKA U M OTBEYAIONIME MM CKOPOCTHBIE HAToOpHl 0°/2Q s
YKa3aHHBIX KUBBIX CEUCHUN MMOTOKA KUIKOCTH.
19.  TIloctpouth B MacmTabe MO OMNBITHBIM JaHHBIM MbE30METPUUECKYIO JIMHUIO U JIMHUIO MOJIHOTO
Haropa (cM. puc.6).

20. OcHosHble KOHMPOosbHbIe sonpocs! (K nab. pabote 1.2)

1. TlosicHUTE T€OMETPUYECKUI CMBICH cllaraeMbix ypaBHeHus Jl. beprysmm.

2. TlosicHUTE HEPreTUYECKUI CMBICI claraeMbix ypaBHeHus J[. beprymu.

3. Kak na3wBaetrcs xoaddunmeHT o, BXoAsmmuii B ypaBHeHue [[. bepHymam ans motoka peaqbHON
JKUJKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCUT €0 BEIUYUHA?
OO®bsicHUTE, UTO 00YCIIOBIIEHBI TOTEPHU MOJHOTO HANIOPA M KAKOB UX SHEPreTUUECKUNA CMBICH?
[losicHuTe, 4YTO MTOHUMAIOT MO TEPMUHOM "yJenbHast FHeprus'?
OObsicHUTE TEPMUHBI "MECTHasi CKOPOCTh" U "CpeqHssl CKOPOCTh' U YKaXHUTE, KaK OMPENENIIOT ITH

CcKopocTH?

~

. Ilosicuute, 4TO Takoe CKOpOCTHAs TpyOKa u Tpyoka [1uto?
[ToscHuTe, 4YTO Takoe JUHMS IOJHOIO HAamopa M IbE30METPHYEcKass  JIMHUSA, 4TO OynyT
IPECTaBIATh COOO0M ATH JIMHUU TIPH PABHOMEPHOM  JIBIDKEHHH PEaTbHOM KUAKOCTH?
9. Yro MOHMMAIOT MO TEPMUHOM <OKHUBOE CEUYCHHE MOTOKA JKUAKOCTH»?
10. OxapakTepu3yiiTe ABIDKEHHE J>XUAKOCTH Ha NyTH Mexnay cedenusmu [-1 + II-1I, mcxoms w3
KJIaccu(UKalUM TBUKEHUHN KUAKOCTH.

5. Pe3ynbTarel M3BMEpEHNUI U BBIYUCIICHUI

JlaGoparopHnas padora 1.3
JKCNEePUMEHTAJBLHAS WILTIOCTPALNS JAMUHAPHOIO U TYpPOYJIEHTHOTO PeKUMOB
ABUKEHUS )KUJKOCTH, Olpe/ieieHre 3aKOHOB CONPOTHBJIEHNS] U KPUTHYECKOT 0

yucJja PeiitHoabaca
1. Iless padoTsI:
1. Y6enuThcst Ha OMbITE MYTEM OKpAIIMBAHUS CTPYHKH BOJABI B CTEKJISHHOW TpyOe B CYIIECTBOBaHWUU

JAMAHAPHOTO U TYpOYJIEHTHOTO PEKUMOB.

2. BBlyMcnuTh MO TaHHBIM OTBITOB, MMPOBEJACHHBIX Ha 3TON TpyOe, uncna PeliHonbaca Tpu TaMUHAPHOM
U TypOyJIEHTHOIO peKUMax, CPABHUTh UX C KPUTUYECKUM, YOSIUTHCS, UTO MPHU JAMUHAPHOM PEXHME
Re< Rey, , a mpu TypOysneHTHOM — Re > Rey,.

3. TlocTpouTh TO ONBITHBIM JaHHBIM, MOJTYYEHHBIM Ha BHHHILIACTOBOW TpyOe, rpaduk Ighe=f(lgL),
OTIPENIeNIUTh C €r0 MOMOUIbI0 KPUTHYECKYIO CKOPOCTh Uyp, @ UEpe3 HEe BBIUUCIUTh KPUTHUECKOE
yucio Rey, = 2320.

2. Tloarsepauts ¢ nomoripio rpaduka Ighe=f(Ig L), uro nmpu namuHapHOM pekUMe MOTEpH Haropa Mo
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uHE Ne MPONOPLMOHATBHBI CPEAHEH CKOPOCTH B NEPBOW CTENEHH, a NMPH TYpOYJIEHTHOM - B

crerenn 1,75 <m< 2.

21. OcHOBHble KOHTPO/IbHbIE BONpPOCHI (K 1a6. paboTe 1.3)

1.

2
3.
4

8.
9.

HazoBuTe pexumbl ABMKEHUS KUAKOCTU U YKAKUTE UX XapaKTepHbIe 0COOCHHOCTH.

[Tosicuute, uto Takoe kputepuii Pelinonb/ca, 1 Ha30BUTE PAKTOPBI, OT KOTOPHIX OH 3aBUCHT.
[Tosicuute, uTO Takoe KpuTHUECKOE uncio PeliHonbaca?

[TosicauTe, KakuM 00pa3oM NpU THAPABINYECKUX paAcu€Tax OMPEACISIOT PEXUM JIBUKCHUS
JKHJIKOCTH U, C KaKO# 1IeNbIo?

[Tosicuute, 4TO Takoe KpUTUYECKass CKOPOCTh, OT KakuX (aKTOpPOB OHA 3aBUCUT U Kak eé
onpenenstoT?

Hanumure u moscHUTE aHAaIUTHYECKHWE 3aBUCHMOCTH IIOTEPh HAmopa IO JUIMHE OT CpeaHel
CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYpOYJIIEHTHOM peXUMaxX ABUKECHUS KUIKOCTH.
H3o00pa3ure rpaduk 3aBUCUMOCTH MOTEPh Hamopa MO JIWHE OT CcpeaHeil ckopoctu ( B
JOrapuPMHUECKUX KOOPIMHATAX) U TalTe MOSICHEHHS K HEMY.

[osicuure, kak onpeznemnstorest Re u Rekp mis Tpy6 Hekpyrioro ceuerns?
Hoscuute, noemy rpadux € = () CTPOAT B JTaropu()MUECKUX KOOPAUHATAX?

10. TMosicauTe, TO TaKOE TUAPABIUECKUN PAIUYC U YTO OH XapaKTepU3yeT?

JlaGoparopHnas padora 1.4
N3y4denune rugpaBjianyecKnx MOTephb Mo JAJMHe TPYOONPOBOIa U B MECTHBIX

COIMPOTUBJICHUAX

1. lean padoThI:

1. OmpenenuTh NTO ONBITHBIM JAaHHBIM, BOCIOJb30BaBIIUCH (opmynamu (1) u (2), 3HaueHue

KO3 uUIMeHTa TUAPABINYECKOIO TPEHUS j’on U BEIMYMHBI Ko3(dduimenrta 4 JUIsL TpeX BHUJOB

MCCTHBIX COHpOTI/IBJIeHPlﬁ;

2. YcTaHOBUTbH, BOCHOJB30BaBUINCH cOOTHOMEHUsMU A.H. Anprimryns mnm ke rpagpuxkom Hukypanse
(cM. puc. 1) obnacTu ruIpaBINIECKOr0 CONPOTUBIICHHUS, B KOTOPBIX padOTaliM y4yacTKH HAallOPHOTO
TpyOOIIpOBOIA;

3. BbluMCIONTh 3HAuYeHHs KOI(Q(UIMEHTOB T'MAPABIMYECKOTO TPEHHS A 10 COOTBETCTBYIOIIUM
AMIOUPUYECKUM HOpMyIIaM;

22. Haiitu cnpaBouHbIe 3Ha4YeHUS KOI(D(UIIMEHTOB MECTHBIX COMPOTHUBICHUN (é/

p.nog. 1O TabnuIE,

C: pp U6 p.c, BBIMUCIATE 1O dbopmynam (4), (6);

5. OLICHI/ITB CXOAUMOCTb /IOI’l u

on © HX PaC4YCTHBIMM CIIPABOYHBIMH 3HAYCHHUAMMU.

OcHoBHble KOHMPOsIbHbIE 80NPockl (K nab. pabote 1.4)

1. Hanmummure u noscaute popmynsl apcu-Beiic6axa u Beiic6axa.

2. TloscHuUTe, KaK ONBITHBIM MYTEM ONPEAEIAIOT BEHIMHBI KOdPOUIMERTOB A 1 &,
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3. Uto xapakTepu3yloT Ko3(p(HUIMEHTE A U & OT KakuxX (aKTOpOB B OOLIEM CIydae OHM 3aBHCAT U KaK
WX ONPEACIISIIOT TP TUAPABIMUECKUX pacyeTax?
4. O6wsacHuTe, uTo Takoe A, 1 A,/d, Kak HaliTh BenuuMHY A, IPH THAPABIMYECKUX pacyeTax.

HazoBute o6sacté ruApaBIMdecKOro COMNPOTUBICHUS TPYOONPOBOJOB U OOBSICHHUTE, Kak

OIIPECACIISAIOT 001acTh COIIPOTUBJICHUS ITPU THAPABIINYCCKUX pacueTax.

6. WM300pa3ute cxeMbl ABIKEHHUS KUIKOCTH IIPU PE3KOM MoBOpoTe TpyOs! Ha 90°, a Taxke IpH pe3koM
pacIIMpeH’H U PE3KOM CY>KEHUHU TPyOOIpOBOAa U JTalTe MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEpHO

AJId ABUKCHUA MMOTOKA IMTPHU MPOTECKAHUU €TI0 4€pe3 JIF000€ MECTHOE COIIPOTUBJICHHC.

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

HACA/IKM NPU MOCTOSIHHOM Hamope B atmocdepy.

1. Heab padoTsi:
1. OmpenenuTh MO OMBITHBIM JAHHBIM BETUYUHBI KOOPODUIUEHTOB:  Lon, Qon, Eony Con, TPH
UCTEUCHUH Yepe3 MaJoe Kpyrjioe OTBepcThe auamerpoM O = 2 CM IpH MOCTOSHHOM Harope B
atMoc(epy M BETMYMHBI KOIPPULUCHTOB LHon = (PHon = GHon JJISL BHEIIHETO LMIMHAPHYECKOTO U
KOHMYECKUX ( CXOISIIETroCs U PaCXOISIIErocs) HacaakoB mpu H = const B atmocdepy.
2. CpaBHHUTH 3HAUYCHUSA KOI(DPHUIMEHTOB, MOTyYECHHBIE B OIMbBITaX, CO CHPABOYHBIMU U IMOJCYUTATH

OTHOCHUTCJIBHBIC OTKJIOHCHH.

OcHoBHble KOHMPOsibHbIE 8onpockl (K nab. pabote 1.5)

YUTo MOHMMAIOT MOJT MaJIbIM OTBEPCTHUEM B TOHKOM CTEHKE MPU UCTECYCHHUH JKUJIKOCTHU U3 OTBEPCTUIL?
Cikaroe ceueHue, MPUYUHBI CKATUS CTPYU, YEM OLICHUBAIOT BEJIMUMHY CIKATUSI CTPYH?

Y10 Ha3BIBAIOT HACAAKOM, THIIBI HACAA0K, HX Ha3HAUYECHUE?

Koaddumuent ckopoctu. UTo OH yUUTHIBAET, KaK ompeensiercs?

Koaddumuent pacxona. Uto oH yuuTHIBaeT, Kak onpenensercs?

. Koadumment conporusnenus (orBepcrus, Hacaaka). Kak oH onpenensercs mo OnbITHBIM JaHHBIM?

N oA wN e

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

MaJIoro Kpyrjioro oTBepCTUsi B TOHKOW CTEHKeE?

8. Hanwumure u nosicHute GopMyJbl AJis ONpPeAeeHUs] CKOPOCTU M Pacxojia MPU UCTEUEHHUH KHUJIKOCTH
U3 OTBEPCTUH M HAcaJ 0K B aTMOC(epy IMpU MOCTOSHHOM HaIope.

9. I/1306pa31/1Te N MMOACHUTE CXCMbI UCTCUCHUA ) KUAKOCTU U3 MAJIOr0 OTBEPCTUS B TOHKOH CTCHKE U qgepes3

BHEITHUN NUJIMHIPUYECKUI HACaJ0K B aTMOC]epy.

10. Kakoe ypaBHEHHE JIEKUT B OCHOBE (OPMYJ AJisi BBIUMCICHHUS CKOPOCTH HCTEUEHHUS O M pacxoja
xuakocty Q IpU UCTEUEHUHU U3 OTBEPCTHI M HacaakoB? Hanummre U NosICHUTE 3TO ypaBHEHUE.

JlaGoparopHnas padora 1.6
JKCNEePUMEHTAIbLHOE U3yYeHNe MPSIMOro r'APaBJIuvYecKoro yaapa B HAaopHoOM

TPpyOOIpoBOIE
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1. Lean padoThi:
OHpe,Z[G.HI/ITL ONBITHBIM IMIYTEM BCIWYHWHY MOBBINICHUA HOABJICHUA AP, on TIPU TPAMOM

TUAPABIMYECKOM yJlape B HAIIOPHOM TPYOOIPOBOJE, CPABHUTH €€ C BEIMUYUHONW AP, BBIYMCICHHOW IO

dopmyne H. E. XKykosckoro (cMm. popmyiy 1), u moacuuTaTh OTHOCUTENHHOE OTKIIOHEHUE
ooz AP 8P0n| 000,
s . ()
AP AP

OcHoBHble KOHMPOs1bHbIe 80Mnpockl (K nab. pabote 1.6)

=

Chopmynupyiite NOHATUS THAPABINYECKOTO YAapa.
[IpssMoO¥ 1 HENPAMOM r'UIpaBIMYECKUN yIap.

2
2. Uro takoe dasza ynapa?
3

OO0bsicHUTE ITpOLIECC U3MEHEHUS JaBJIEHUs B TPyOOIIPOBOIE, TUTAEMOM U3 pe3epByapa, Ipu MpsIMOM
TU/IPaBIMYECKOM Yyape.

4. Hanumwure u nosicaute Gpopmyny H. E. JKypasckoro mist onpezieaeHus MOBBIICHHUS IaBICHUS TIPU
ynape.
5. Hanumute u nosicaute GopMyIty AJis onpeAesieHus: CKOPOCTH PaclpOCTpaHEHUS YAAPHOIl BOJIHBIL.

JlabopaTopHnasi padora 1.7
HN3yuyenue puabTpanvy B IECYaHOM IPYHTE HA YyCTaHOBKe /lapcu

1. lean padoThI:
1. Y6emutsca B cripaBeanuBocTu 3akoHa Jlapcy myTéM MOCTpOeHHUs B MaciuTabe (II0 JaHHBIM IISTH

OTIBITOB) TPAPUKOB 3aBHUCHMOCTH CKOPOCTH (WIBTpAIMM L OT TpagueHTa Hamopa J , T.C.
rpadukoB v =T (J ) I NATH BUIOB MECYAHOTO TPYHTA, OTIUYAIOIIUXCS KPYITHOCTHIO YaCTHIL
(puc. 1).

2. Onpenenuts mo rpapuky v = f (J ) mig ogHoro Bua MecYyaHOro IpyHTa (yKa3aHHOIO
nperoiaBaTesieM) CpeaHIo BennuuHy Koddduinenta punprpannu K+ 1 ykazath e Ha rpaduke
(puc. 1).

3. IMoctpouts B Macmrabe 1O JAaHHBIM OJHOTO OMBITA, YKA3aHHOTO MPENOJABATENEM, SIIIOPY

Haropos, T.¢. rpapuk H =T (z) uamenenus nanopa H mo myru punprparuu (puc. 2).

OCHOBHble KOHMPOsIbHbIe 8ornpocsl (K nab. pabote 1.7)

1. Hanumure u nosicaute 3akoH Jlapcu.

2. HanmmmTte # TOSCHUTE 3aBUCHMOCTH, CBSI3BIBAIOIIYI0O CKOPOCTh  (DHIIBTPAIlH  C
JEHCTBUTEIILHON CPETHEW CKOPOCTBIO JIBUKEHHUS KUJIKOCTH B ITOPAX IPyHTA.

3. Uzobpasure rpapuk v = f (J ) u oObsicHUTE, Kak C €ro MOMOILIHI0 MOYKHO OIPENCIUThH
CPEIHIOI0 BEMMYUHY KO3pduimenTa Gpunprpauuu rpyara?

4. ITosicauTe, 4TO Takoe KOAPPUIMEHT PUIbTpaL?

5. ChopmynupyiiTe MOHATHE I'PaJAUEHTa HAIIOpa U MOSCHUTE, KAaK ONPEJeNIIeTCs €ro BeIuYrHa?

6. N300pa3ute >mropy HanopoB H =f (z) u maiite kommeHTapuii k Hed. 7. OOBSICHUTE, MTOYEMY

BeNIMYMHA KO3 PuineHTa GUIbTpalyu TpyHTa 3aBUCUT OT TeMIepaTypbl PUIbTPYIOMIEH KUAKOCTH?
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8. Kak maittu Benmuunny Kodddurnmenra ¢unstpanuu K rpynrta mpu 10 °C, ecnu u3BecTHA €ro

BeMYMHA TIpH Temmneparype t, ornmuuatometics ot 10°C ?

9. Ot kakux (aKkTOPOB 3aBUCUT (PUIBTPALIMOHHASL CTIOCOOHOCTH TPYHTA?

JlaGoparopHnas padora 1.8 bp.
ITocTpoeHne HANMOPHOM U NbE30METPUYECKOI JUHUM 111 TPYOONPOBOAA

COIIPOTUBJICHUSA
1. lean padoThI:
1. Onpe;[eneHHe OIIBITHBIM IMIYTEM IOTCPHL HAIOpa Ha MNPCOAOJICHUC COIMMPOTHUBIICHUSA 10 IJIMHC

pr60np0Boz[a M Ha y4aCTKax ¢ MCCTHBIM COIIPOTHUBJICHUAMMU.

2. Pacuet k03¢ (pUIIMEHTOB MECTHBIX NTOTEPh U K03 durmenton Japcu.
3. IlocTpoeHne HaOPHON M MbE30METPUUYECKOM JIMHUIA.

OcHoBHble KOHMPOsIbHbIe 80MNpockl (K nab. pabote 1.8)

1.

10.

11.

12.

13.

14.

Kak paccuuthiBaercs [lonnas ynpenbHass »Heprus
KHUJIKOCTH B PACCMaTPUBAEMOM CEUEHUH (HAIop) Ui yCTAaHOBUBIIETOCs MOTOKA,
Ecin yZenabHas IIOTEHLIMAIbHAs JHEprus,

U3pacXOJ0BaHHAsl JKUJKOCTbIO Ha IPEOJIOJIEHHE CONPOTUBICHUN MEXIY MEPBBIM U BTOPBIM

CCYCHHUSMH, PaBHA th, TO ypaBHeHHE bepHysuM, CBA3bIBAIOIIEE y/IEIbHBIEC NIOJHBIE SHEPTUU B

9THX JIBYX CEUEHHsX, Oy/leT UMeTh BUI:

[IpuBenure Qopmynsl sl pacdeTra MECTHBIX NOTEpH
SHEPTHUU U MTOTEPU DHEPIUHU M0 JUIMHE, OT YETr0 OHU 3aBUCAT 3aBUCHT;
Kak cBs3aHbl Mexly co00M ynenbHas KWHETUYeCcKas U OTEHIUalbHasl SHEPTUH TO0TOKA;
Kak n306pa3uth rpadpuyecku n3MeHeHHe yIeIbHONH SHEPTUH KUAKOCTH;
Kak HaspiBaeTcsi JIuHUMSA, coenMHSAIOMAs TOYKH, COOTBETCTBYIOIIME 3HAYEHMSIM CYMMBI BCEX
BUJIOB DHEPTUU;
UYro Takoe JIMHUSA NOJHOM yAEIbHON SHEPTUU WM HAIIOPHAs JIMHUS;
Jlaiite onpeiesieHne HAIOPHOM JINHUY;
JlaiiTe onpeneneHye JIMHAEH ITOMHOU YAEIbHON SHEPTHUH.
Jaiite onpeseneHne Nbe30MeTPUIECKON BBICOTHI (HapucyiiTe, mpuBeante GopMyIibl);

Ecaim  miockocTe  CpaBHEHMST — paccMaTpUBaeMoro
TpyOONpOBOJa COBMNAAAET C OChIO TOPU3OHTAIBHOM YacTH TpyOONpoBojaa, yeMy OyJeT paBHa
BEJIMYMHA Z BO BCEX CEUCHUSX (HapuCyiTe, npuBeauTe GopMysbl);

Onpenenenue cpeaHen CKOpPOCTH AKUJTKOCTH
MPOU3BOAUTCS TI0 popMmyIie:

VYaenbHas >HEpPrus, U3pacxoJOBaHHAs Ha IPEOJOJICHUE
COIIPOTHUBIIEHUS B IIOOOM MECTHOM COIPOTHUBIICHHH, MOXET OBITh ONpeeIeHa KaK:
VY nenvbHas sHEPrus, U3pacxo0BaHHASI HAa MPEOJOJIEHUE CONPOTUBIICHUS TPEHUS IO ITIMHE, MOKET

OBITH OTpeienieHa it ceueHuid 1 u 2 mo ¢popmye:
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15. Ilpu onpenenenun hM M0 YPaBHEHUIO KUHETHYECKask SHEPTHs paCCUUTHIBAETCS 110 CKOPOCTH,

KOTOPO# 00J1a/1a€T MOTOK:

JlaGoparopnas padora 1.9
Omnpenenenue 3aBUCHUMOCTH MEKAY THAPABJIHMYECCKAM YKJIOHOM U CpeIHeil
CKOPOCTBIO NP TYPOYJI€HTHOM IBUKEHUM BOJbI

1. Heab padoTsi:
1. Onpenenenue pexxuMa IBIKEHUS (pacdeTt yucia Peiinonbca).
2. YcTaHOBIIEHUE 3aBUCUMOCTH I'MIPaBIMUYECKOT0 YKJIOHA OT CKOPOCTH:

a) mocrpoenue rpaduueckoit 3apucumoctn Ig 1= f(Ig v);

6) onpenereHue Ko3huIenToB M u D aHamuTHYCCKH U rpadHuecKy.
3. Hocrpoenue rpapuueckoii 3asucumoctu Ig A = f(Ig Re).
PaboTa nmpoBoauTCS HA yCTAaHOBKE, CXeMAaTHUUECKH H300pakeHHOH Ha puc. 2.40.

OcHOBHbBIE KOHTPOJIbHBIE BONIPOCHI (K J1a0. padoTe 1.9)

1. JlaiiTe onpeneneHue TUAPABINICCKOMY YKIOHY (MPUBEAUTE U 00BsICHUTE (POMYITY, CITOCOOBI
BBIPAXCHHS €IUHUI] U3MEPEHUS);

2. Kax 3aBuCSAT OTEpH HANOpa MO JJTMHE IMOTOKA OT XapaKTEPUCTUKHU IIEPOXOBATOCTH CTEHOK

TpyOBI?

Urto Ha3bIBaIOT JIAMUHAPHBIM MOJICJIOEM UJIU TUIEHKON?

[Ipu TypOyneHTHOM JBUKEHUH B 3aBUCIMOCTHU OT TOT'O, KAK COOTHOCSITCS] pa3Mephl BHICTYIIOB

hw

HIEPOXOBATOCTH A y ronmuna namuHapHoii miuenku O | Bce TpyObl MOAPa3AENAIOTCA HA TPH
BUa (IPUBEANTE UX, U OXAPAKTEPU3YHTE KaXK bl U3 HUX).

Kakue TpyObI Ha3bIBAIOTCS THAPABINYECKH HIEPOXOBATHIMU?

Kakyto TpyOy Ha3piBatoT [ mapaBIruecKku riagKou Tpyooit?

JlaiiTe onpeienieHne U IPUBEIUTE TTAPAMETPBI IIPOMEKYTOYHOTO BH/IA IIEPOXOBATOCTH TPYOBI.
Tonmuna naMuHAPHOTO CI10sI OTpeesieTcs N0 GpopmyIe:

ITpu ABM>KEHUM MTOTOKA B/I0JIb CTEHKH C OJJMHAKOBOW BBICOTOM BBICTYIIOB TOJIIIMHA JIAMUHAPHON
TUIEHKH MEHSETCH. ...

10. IToTtepu Hamopa 1o JUIMHE ONPEIEAIOTCS 1Mo Gpopmyie

©oNo O

11. TIpu namMuHapHOM JIBMKEHUU B TpyOax ko3 dunment apcu A 3aBHCHT OT...... JUTSL KPYTJIBIX
TpyO OH paBeH:

12. Hanmummre u 00bsicanTe ypaBHeHue [lyazeiins:

13. IIpu TypOyneHTHOM pexume ko3 duumeHt Jlapcu MOKeT 3aBUCETh OT

14. aiiTe onpesesieHre OTHOCUTEIIBHON MIEPOXOBATOCTH.

15. JlaiiTe omnpeneneHne OTHOCUTENbHOM II1aKOCTH.

16. B obnactu ruapaBinyuecky riagkux Tpyo koaddunuent Jdapcu paccunteiBaercs o popmyse
bnaszuyca:

17. ®opmyne brnazuyca naet 10CTOBEpHBIE PE3YIbTAThI IPU

18. Koaddunuent Japcu B 0651aCTH THIPaBINUECKHU LIEPOXOBATHIX TPYO (00J1aCTh KBaIpaTUYHOTO
COITPOTHUBIICHUS MITH KBaIpaTUIHAST 00J1aCTh) 3aBHCUT TOJIBKO OT ...

19. TloTepu 1o JyIMHE B KBaAPATUYHOM 00JIACTU CONMPOTHBIIEHUS] PACCUUTHIBAIOTCS 110 (hopmyie:

20. ITpu TypOyIEeHTHOM ABIKEHHH ITyTEBBIC TIOTEPU PACCUUTHIBAIOTCS TI0 00IIEH Gopmyre:

JlaGopaTopHuasi padora 1.10 Bp.
Onpenenenue k03 PUIUEHTOB PAcXo/1a APOCCceJIbHOr0 npudopa

(nma¢pparmbl) u Bogomepa Benrypu
1. lean padoThi:
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1. Onpenenuts K03 UIMEHT ApoccenbHOro npubdopa auagpparmsl C U K03(p(UIMEHT pacxoaa
WL Bogomepa Benrypu.

2. TlocTpouTh TapupoBouHbIe rpaduKy 060UX MPHOOPOB, T.e. 3aBucumoctd (Q a1 = f(AHH) u
Q, =f(AH,).

OcHoBHble KOHMPOsbHbIE 80MpPocs! (K nab. pabote 1.10)

Hapucyiite u noscuute npuHIun padboTsl nuadparmel, U Bogomepa Bentypu;
[Tpumennte ypaBHeHue beprymu k ceuenusm 1 u 2, nuadparmer;
[Ipumenute ypaBuenue bepnyinu k ceuenusim 1 u 2, Bogomepa Bentypu;

KoaddunmenT KuHeTH4eCKON SHEPTUU @ YUUTBHIBAET. .. U MPEACTABISAET COOOH. . .;

o~ W DD

Hanummre (BbiBenuTe (Gopmyiny) A ONPENENeHUs pacxola IKUAKOCTH uepe3 auadparmy B
IIPOMBIIIIEHHBIX YCIOBUSX;
6. Hanumure (BeiBenutTe GopMyily) AJs ompeAesieHus: pacxoia KHUAKOCTU yepe3 Bojgomep Bentypu

B IPOMBIIUJICHHBIX YCJIOBUIX.

JlaGoparopHnasi padora 2.1
IlapamMeTpuyeckue UCNILITAHUS EHTPOOEKHOTO HACOCA

1. lean padoThI:
1). Usyuuth pabOTy HACOCHOW YCTAHOBKH C IIEHTPOOSKHBIM HacocoM. 2). OCBOHTH METOIUKY

napaMeTpPUUeCKUX MCIBITAaHUH HEHTPOoOeKHOro Hacoca. 3). [lonmydnuTs XapakTepUCTUKY LIEHTPOOEKHOTO

Hacoca.

OCHOBHble KOHMPOsIbHbIe 8ornpocsl (K nab. pabote 2.1)

1. HazoBuTe TexHHYECKHE MOKA3aTeNIN Hacoca.

2. UTo Takoe mojaya Hacoca, uaeaabHas 1Mojiaya U Kak OHa OMPEEIISIeTCs IPH UCTIBITAHHUSX ?

3. Uto Takoe Harmop Hacoca U KakK ero OnpeesuTh 1Mo MOKa3aHUsIM MpruOopoB?

4. Yo Takoe MOLIHOCTh HAacoca U MoJIe3Hasi MOIIHOCTh?

5. Yto Takoe KIIJl Hacoca? Kakue notepu yuutsiBaet KII/] Hacoca u ero cBs3b ¢ apyrumu KIT/?

6. UTo Ha3BIBaeTCA XapaKTepUCTHKON Hacoca?

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

8. Tloka3aHus Kakux HPUOOPOB HEOOXOAMMO 3HATh JUISL ONpEeAENICHHs MOIIHOCTH Hacoca |
MI0JIE3HON MOLIHOCTU?

9. KaK HU3MCHAKTCA I1oaada, Hanop U MOIITHOCTH HACOcCa HpI/I HN3MCHCHHUHU YaCTOThI BpaH_IeHI/IH pa60qero
KoJeca?

JlaGoparopHnas padora 2.2
KaBuTanuoHHble HCNIBITAHUS HEHTPOOEKHOT0 HACOCA
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1. Lean padoThi:
1. Y6enurcs Ha MpakTUKE B CYIIECTBOBAHUU SIBJICHMS KaBUTAIIMU B IIEHTPOOEKHOM HAcoce, U ySICHUTH

IMPUYHUHBI €€ BOSHUKHOBCHUA.
2. OcBOUTH MCTOJUKY KaBUTAIHUOHHBIX HUCIIBITAaHHUI I_IeHTpO6e)KHOI‘O Hacoca.

3. IonyuuTs B pe3ynbTaTe UCIBITAHUI KABUTAIMOHHYIO XapaKTePUCTUKY HACOCa

OcHoBHbie KOHMPOsIbHbIE 8oNpocskl (K nab. pabome 2.2)
1. Yro Ttakoe kaBUTaLUs, KAKOBBI €€ BHEIIHUE ITPU3HAKU?
2. Uto Ha3bIBACTCSl KABUTAIIMOHHBIM 3amiacoM AN M KaK ero OnpeeIuTh IPH UCTIBITAHUSIX ?
3. Uto Ha3bIBaeTCs KPUTHUSCKUM KaBUTAIIMOHHBIM 3aniacoM Ahy,?
4. Yto Ha3bIBaCTCA JOIYCKAEMBIM KaBUTAIIMOHHBIM 3a11acoM ARy, ?
5. @opmyna PynneBa ains onpeneneHuss KpUTUUECKOIO KaBUTALMOHHOIO 3araca?
6. UTo Takoe BbICOTA BCACHIBAHMS U KaK OHA CBs3aHa C KaBUTALUEH?
7. UTO Ha3bIBaeTCS KABUTALMOHHON XapaKTEPUCTUKOM U Kak OHa n3o0paxkaeTcs rpaguuecku?
8. Uro Ha3pIBaeTCs YacTHOW KAaBHTAIMOHHOW XapaKTEPUCTHKOW M Kak €€ MONy4YUTh IIpH
UCIIBITAaHUSX ?
9. Ilopsiiok paboThI IPU CHATUM YACTHOM KaBUTALMOHHOM XapaKTEPUCTUKU?

10. Kak MMOJIYHar0T KaBUTAIUOHHYIO XapaKTCPUCTUKY I_IeHTpO6e)I(HOFO Hacoca?
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7.4. Onucanue TokasaTejed u KPUTECPHUECB OLCHHBAHHA KOMHCT@HHI/IfI Ha PA3JIMYHBIX 9TallaX HX (i)OpMHpOBaHI/I}I, OITMCAaHHC

IMIKaJIbl OICHHUBAHMA.

Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3y;ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6au10B 41-60 6ams10B 61-80 6a10B 81-100 6ans10B OLICHOTHOT'0
(Hey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJILHO) (xopo1o) (0TJIMYHO) cpeacTBa

OIIK-5 Cnocoben INPUMCHATH HaBbIKKW aHaJIn3a 'OpHO-I'COJIOIrHYCCKUX yc.]'IOBI/Iﬁ ITpH ITIOUCKaX, OUCHKE, Pa3BCIAKC U ,Z[O6BI‘IC TIOJIE3HBIX UCKOIIAEMBIX, a

TAKXC ITPHU I'paAXKJaHCKOM CTPOUTCIILCTBE.

3Harb: CdhopmupoBaHHbIE, HO CdhopMupoBaHHbIC
- BHIRL M PCKUMBI  IBMXCHUA KHAKOCTH, coJiep Kaliie OTAEIIbHbIE CHUCTEMATHYECKHUE
ypaBHEHHE JIUHAMHUYECKOT O paBHOBeCHS] npoGeIbl 3HAHUS SHAHUS
PaBHOMEPHOT'O  IOTOKA; norapumudeckuii| @dparMeHTapHbIE 3HAHUS HenoinHble 3Hanus
3aKOH pacIpelesIeHUuss CKOPOCTE B KpPYIJIOH
TpyOe; 3aKOHBI [JBIDKCHHS M  PaBHOBECHs
PKHIIKOCTEH;

VMeTh: YMeHus NOoJHEIE, CdopmupoBanHbie
- [10J1b30BATHCSI IPOrPAMMHBIMU KOMILIEKCAMH, TIOITyCKaroTCsl HeOoIpIINe yMeHMS

[IPY OCYILIECTBICHUN IIPOLIECCOB XPAaHEHUS U
MepeKayKy KHUIKOCTEH U Ta30B, a TAKXKE
CpE/ICTBAMH YIPABIICHUS © KOHTPOJIS

- I[pUMEHSATh OOImMe 3aKOHbBI U YPaBHEHHS

YactuaHblie YMCHUA

Henomnnasie YMEHUA

OIINOKHU

CTaTUKM M JUHAMHUKH OJKHJIKOCTEH, 3aKOHBI
TIBHOKEHSI M PABHOBECHS JKUIKOCTEH.
Baanxers: B cucrematuueckom YcnemHoe u
- IPaKTH4YCCKMMH  MCETOJaMK  ONIPCACTICHUA NPHUMEHCHNH HaBBIKOB CHUCTEMAaTHYE€CKOEC
OCHOBHBIX  (DM3MKO-XHMHYECKHX  CBOHCTB,  Uacrpumoe rajeHue Hecucremarnueckoe | AOIYCKAKOTCA MPOGENB | PUMEHEHHE HABBIKOB

)I(H,I[KOCTCﬁ n Ta3oB, MCTOAMKAMH pacyeTa
00beMa M MacChl IIpyU UX XpaHCHHU U IIEPCKAYKHU

10 Tp}’60HpOBO,HaM Pa3JIMYHOI0 Ha3HAYCHUA

HaBbIKaMU

MPpUMCHECHUE HABbIKOB

3HAHUHA

Koumponupyrowue
mMamepuanvt no
oucyuniune:
3a0anus 05
npogedenus
NPAKMU4ecKux u
1abopamopHsIx
3anAmMuUll,
KOHMPOILHOU
pabomvl, mecmoguvle
300aHUSL. .

38




8. OcobeHHOCTH peaju3anuy JUCUUIIMHBI /151 HHBAJIU/I0B M JIMIL C

OrpaHu4¢HHBbIMHA BO3MOKHOCTAMMH 310POBbA

JUia  ocymiecTBIeHHMs NPOLELYp TEKYLEro KOHTPOJIA YCIEBAEMOCTH M IPOMEKYTOUHOU
aTTeCTallu OOYYaIOUIMXCS CO3/1aHbl (POHIBI OICHOYHBIX CPEJCTB, aJlaITUPOBAHHBIC JUISI MHBAIUAOB U
JHUIl C OrPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBBbS M MO3BOJSIONIME OLEHHUTH JOCTIKEHHE HMH
3aIJJAaHMPOBAaHHBIX B OCHOBHOM 0Opa30BaTeNbHONW MporpaMme pe3ysbTaToB OOydYeHHsl U YpOBEHb
C()OPMHPOBAHHOCTH BCEX KOMIIETEHIMH, 3asABIECHHBIX B oOpa3oBaTenpHOW mporpamme. Popma
NpPOBEACHUS TEKyIIeH aTTecTallid s CTYJACHTOB-MHBAJIUAOB YCTAHABIMBACTCS C  YYETOM
WH/IMBUIYAIBHBIX TICHUXO(U3MUECKUX OCOOEHHOCTEeH (YyCTHO, MMCbMEHHO Ha Oymare, MUCHbMEHHO Ha
KoMmIbloTepe, B (opme TecTupoBaHus W T.a1.). [lpu TectupoBaHMM ISl CIAOOBUISIIUX CTYAEHTOB
UCHOJb3YIOTCS (DOHMBI OLIEHOYHBIX CPEACTB C YKpynHEeHHbIM wpudroM. Ha sk3ameH mpurnamaercs
COINPOBOXAAIOIINN, KOTOPbIM  OOEcleuynBaeT TEXHUYECKOE CONpOBOXKAEHUE cTyaeHTy. [lpu
HEOOXOUMOCTH CTYACHTY-UHBAIUAY MPEIOCTABIISACTCS JOTOTHUTEIBHOE BPEMs ISl TOJITOTOBKH OTBETA
Ha O9K3aMmeHe (wiam 3adere). OOydaromuecs € OrPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 370pOBbS U
oOyyaroluecsi HHBaIMIbl OOECIEUMBAIOTCS IEYaTHBIMH M 3JIEKTPOHHBIMH 00pa3oBaTeIbHBIMU
pecypcamu (TporpaMmbl, y4eOHBIE TOCOOWS IS CaMOCTOSITEIBHOH paboTel W T.A4.) B (opmax,
aIalTHPOBAHHBIX K OTPAaHHYEHHSIM X 3I0POBbS U BOCIIPUATHS HHPOPMALIUH:

1) JUI MTHBAJIUIO0B U JIMLL C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBS 110 3PEHHIO:

- AJs cjenbIX: 3aJaHUs s BBIIOJHEHHMS HAa CEMUHApaX M HPAaKTUYECKUX 3aHATHUAX
oopmisiroTcst  penbeHO-TOUCUHBIM mpupTOM bpaiins wiam B BUAE DIEKTPOHHOTO JIOKYMEHTA,
JOCTYITHOTO C TOMOINBI0 KOMITBIOTEpPA CO CIENHAIM3UPOBAHHBIM TPOTPAMMHBIM 00€CIIeUeHUEM ISt
CIIENBIX, JINOO 3aUUTHIBAIOTCS] ACCUCTEHTOM; TUCbMEHHBIE 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare penbedHo-
TOYeYHbIM HIpUpTOM bpalas uIM Ha KOMIBIOTEPE CO CHEIMAIM3UPOBAHHBIM MPOrPaMMHBIM
obecriedyeHneM sl CIIeNbIX MO0 HAJUKTOBBIBAIOTCS ACCUCTEHTY; OOy4YaroUIMMCs JUIs BBIIOJHEHHUS
3aJJaHus TIPU HEOOXOIUMOCTH TMPEIOCTABISACTCS KOMIUIEKT MUCHMEHHBIX MPHHAICKHOCTEH M Oymara
IUIE  TUChbMA  pelbeHO-TOYEYHBIM IPUPTOM bpaiiis, KOMIBIOTEp CO CHEIHATN3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHHEM IS CIIETbIX;

- IS caa0oBUAAIIUX: o0ecreunBaeTCss MHIUBUIYaJbHOE PaBHOMEPHOE OCBEILCHHE HE MEHee
300 mrokc; oOywaromMMmcsl JJs  BBINOJIHEHMS 3aJaHusd TpPH  HEOOXOAMMOCTH MPEJOCTaBISAETCS
YBEIIMYHMBAIOIIEE YCTPOWCTBO, BO3MOXKHO TAaKK€ MCIOIB30BaHUE COOCTBEHHBIX YBEIWYHBAIOIINX
YCTPOICTB; 3a/JaHusl UI BBIMOJIHEHUS 3a/JaHUi OPOPMIISIOTCS YBEIMYEHHBIM HIPHUPTOM;

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

- UISl TJIYXUX M CJIa00C/bIIAIIUX: 00eCTIeYMBACTCSl HATMYNE 3BYKOYCHIIMBAIOIICH armapaTypsl
KOJJICKTHBHOTO  TIOJIb30BaHUS, npd  HEOOXOAMMOCTH o0yJaromuMcsl  TPEAOCTaBISETCS
3BYKOYCWJIMBAIOIIAs  ammaparypa HHIMBUAYaJIbHOTO TIOJb30BAHUS; MPEIOCTABISAIOTCS  YCIYTH

CYpPIOIIEPEBOIUNKA;



- a8 CJeNOrJyXux JIOMyCKAaeTCs TPUCYTCTBHE AaCCHCTECHTA, OKAa3bIBAIOIIETO YCIYTH
tudaocypaonepeBoaunka (MOMUMO TpeOOBaHUM, BBITIOTHSAEMBIX COOTBETCTBEHHO [UISI CHCMBIX U
TITYXHX);

3) VI JIMIl C TSDKEIBIMH HApyHMICHUSAMH PEYH, TIYXHX, CIa0OCHBIIANMX JICKIHH U
CEMHUHAPHI, TPOBOANMBIC B YCTHOU (popMe, TPOBOATCS B MUCHBMEHHOU (opMe;

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

- JUId JIMI C HapYUICHUSMHU ONOPHO-JABHTaTEIbHOTO armapara, HapyIICHUSMHU JBUTATEIbHBIX
(GYHKIMH BEpPXHMX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: NMHCHMEHHBIC 3aJaHUs
BHITIONHSIOTCS. HAa KOMITBIOTEPE CO  CICHUATM3UPOBAHHBIM IPOTPAMMHBIM  O0ECIICYCHUEM  WITH
HAJMKTOBBIBAIOTCS ACCUCTCHTY; BBHIMOJHEHHE 3a/laHUl (TECTOB, KOHTPOJBHBIX paboT), MPOBOAMMEIE B

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

9. YueOHO-MeTOAUYECKOE U HHPOPMALIMOHHOE o0ecreuyeHre JUCHUILINHbI
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8. YueOHO-MeTOAUYeCKOe M HHPOPMALIMOHHOE O0ecTeYeHne TN CIUTIIUHbI
a) OCHOBHasI IUTEPATypa

Ky3nueroB B.A. OcHOBBI THAPOTAa30JUHAMHKY [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Ky3nenoB B.A.— DieKTpoH. TEKCTOBBIE IaHHbIe.— benropo: bearopoackuii rocyaapcTBEHHBIN
TexHojoruueckuii yaupepcuteT um. B.I'. [llyxosa, 35C ACB, 2012.— 108 c.— Pexum
nocryna: http://www.iprbookshop.ru/28374.html.— SBbC «IPRbooks»

AHnnpmwkueBckuii A.A. MexaHuKa )XHJIKOCTH ¥ ra3a [ DIeKTpoHHbBIN pecypc]: yuebHoe mocodue/
AHAPUXKUEBCKUN A.A.— DJIEKTPOH. TEKCTOBBIE JaHHbIe.— MuHCK: Boimsimas mkoia, 2014.—
207 c.— Pexwum nmocryna: http://www.iprbookshop.ru/35498 . html.— DbC «IPRbooks»

MexaHuKa JKUAKOCTH U Ta3a [ DIEeKTPOHHBINA pecypc]: METOAMYECKHe yKa3aHus/ — DIEKTPOH.
tekcToBbie nanHbie.— CII0.: Cankt-IleTepOyprckuii rocy1apCTBEHHBIH apXUTEKTYPHO-
crpoutenbhblid yausepcutet, 9bC ACB, 2013.— 31 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/26873.html.— 3BC «IPRbooks»

CasunoBckux A.I'. I'mapaBnuka [DnexkTpoHHBIN pecypc]: yueoHoe nmocodue mis CITO/
Casunosckux A.I'., Kopobeiinukosa W.1O., HoBukoBa J[.A.— DieKTpPOH. TEKCTOBBIC JaHHBIC.—
Caparos: [IpodobpazoBanue, 2019.— 168 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»

Kapenun B.C., Typnyes P.A-B., Hcaes X.A. U3mepeHue ruipocTaTuuecKoro AaBJICHUs] U
SKCIIEPUMEHTANIbHOE MATBEepkKAeHHE 3akoHa [lackans.- Meton. ykas. k nab. padore 3. [THU
2009 r.

HcaeB X.A. Pemenre TUIIOBBIX 3aa4 O THApaBIuKe (TuapocTaTuka). Meton pexom. M3,
I'THH 2008 r

Hcaes X.A. Pemenue TunoBsIx 3afau 1o ruapoauHamuke. Meron pexom. M3a. I'THU 2007 r.
HcaeB X.A., Maromanoa M. X. I'mnponunamuka Kypc neknuii.- U3n. I'THU 2010 r.

0) 10MOJIHUTE/IbHASA JIUTepaTypa
AiiazssH O.M. OCHOBBI TUIPABIUKH OYPHBIX MOTOKOB [ DNIEKTPOHHEIN pecypc]/ AiiBazsH O.M.—
DNEeKTPOH. TEKCTOBbIE TaHHble.— MockBa, keBck: PerynspHas u xaoTuueckas JUHAMMKA,
NxeBckuii MHCTUTYT KOMIBIOTEPHBIX uccinenoanuii, 2010.— 266 ¢.— Pexxum goctyma:
http://www.iprbookshop.ru/16585.html.— 3BC «IPRbooks»
3yiikoB A.JL. 'mapasnuka. Tom 2. HanopHble U OTKpBITHIE TOTOKU. [ HpaBiIrKa COOPYKEHHUI
[DnexTponHsbIit pecypc]: yueonuk/ 3yiikoB A.Jl., Bonruna JI.B.— D1eKTpoH. TEKCTOBBIE
nanasie.— Mocka: MUCU-MI'CY, O5bC ACB, 2018.— 400 ¢.— Pexwum noctyna:
http://www.iprbookshop.ru/86298.html.— 3BC «IPRbooks»
CaBunoBckux A.l'. I'mapaBnuka [DnekTpoHHBIN pecypce]: yuebnoe nocodue s CI1IO/
CasunoBckux A.I'., Kopobeiitnnkosa 1.1O., HoBukoBa J[.A.— DIeKTpOH. TEKCTOBBIE JaHHBIC.—
Caparos: [Ipodobpa3zoBanue, 2019.— 168 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/86069.html.— 3BC «IPRbooks»
I'myxoB B.C. OcHOBBI ruipaBiauKy U TEMIOTeXHUKH: Paznen 1. OCHOBBI ruipaBiInuKu
[DnexTponHbIi pecypc]: yuebroe mocodue/ I'myxor B.C., Qukoit A.A., [lukas U.B.— DnextpoH.
TEKCTOBbIE JaHHbIe.— ApMaBup: ApMaBUPCKUN FOCYJapCTBEHHBIN Me1aroruuecKuit
yauBepcuteT, 2019.— 252 ¢.— Pexxum nocryma: http://www.iprbookshop.ru/82446.html.— DBC
«IPRbooks»

Hcaes X.A. Perienne TUIIOBBIX 3a]1a4 IO THApaBIHMKe (TUIpocTaTuka). Metoa pexom. 13 .
I'THU 2008 r

Hcaes X.A. Pemenne TnunoBeIx 3aga4 no ruapoanHamuke. Merozn pexkom. M3a. I'THU 2007 r.
Ucaes X.A., MaromanoBa M.X. I'mapoaunamuka Kypc nexunii.- M3n. [THU 2010 r.
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8. Mapnaesa M.3. MaromanoBa M.X. [TopmiaeBsie u 11ieHTpoOeKHBIE HAacOCH. [Ipumeph! pacuera.
Meton pexom. U3n. TTHU 2007 r.

9. MaromanoBa M.X. HcaeB X.A.MeTtoan4eckue yKa3aHus K BHIITOJTHEHUIO KOHTPOJBHBIX padoT M0
JucuUIuInHeE «l HapaBikay.

10. Kapenun B.C. Typayes P.A-B OnpesneneHue OnbITHBIM MyTeM claraéMbix ypaBHeHUS J1.
bepnymm Meton. ykas. k na6. padore. U3x. [THU 2010 .

B) IPOrPaMMHOE H KOMMYHHMKAIlHOHHOE o0ecrevyeHne

1. DnexTpoHHBI KOHCHEKT JIEKIMH M 3JIEKTPOHHO-OOYYAIOUIM KOMIUIEKC MO JUCIMILIMHE
«'mapaBnyka v rUAPABINYECKUE MALLIUHBDY.

2. TecTsl 17151 KOMIIBIOTEPHOTO TECTUPOBAHUS CTYICHTOB

r). MHurtepHer pecypcbl: MHTEpHET pecypc - WWW.QStOU.FU saekTpoHHas OMOIMOTEKa
3BC «IPRbooks», «KOHCYIbTaHT CTyaeHTa»

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

forest-college.rusfiles/uchebn-mat-1/tehnich_...

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

twirpx.com>file/189316/

gidravlika.3dn.rusindex/kurs lekcij/0-4

hydro133.narod.ru>lecture/og lec 04.pdf

shporgaloshka.ucoz.rusgidravlika-konspekt ...

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

allformgsu.ru>Karanor ¢aiuioss>JIekuys 1o ruapaBianKe

hydro133.narod.ru>lecture/og lec 04.pdf

9. MatepuaJibHO-TEXHUYECKOE o0ecrnevyeHue U CIUTITHHbI
1 Kimace ¢ NEpCOHAJIbHBIMU KOMIIBIOTCPAMU IJId TIPOBCACHHUA ITPAKTHYCCKUX 3aHATHN U
BUPTYaAJIbHBIX JJA0OPATOPHBIX PaboOT.

I'maporazoamnamuka (Haauure obopynosanus u TCO)

1. TunoBoi KOMIUIEKT yueOHOr0o 000PYAOBAHUS: CTEH ] THAPABINYECKUIN YHUBEpCaTbHBIN
"JkcrepuMeHTanbHas Mexanuka xuakoctu” OMIXK-09-14J1P-01 (14 maGoparopHbIX
pabor)

2 Tunosoil kommekT ydae6Horo odopynosanus: «M3mepenue naBneHuii, pacxo10B U
Temmeparyp B cuctemax razocuadxenusi» UCI™ JIPT-012-12JIP-T1K (12 naGopaTopHbIx
pabor)

3 BupTtyanbHbie nabopatopHbie paboThl: «JlabopatopHsblil komiieke ['uapaBnnkay;
«'mapomalinHel ¥ THAPONIPUBOIBIY; «MccaenoBanre OTKPBITOrO MOTOKaY;
«'mapaBaryeckoe MOJIETMPOBAHUE KOJIBLIEBBIX, TYIMUKOBBIX, MIM KOMOMHHUPOBAHHBIX
TPYOOIPOBOJHBIX CETEH».

[Iporpammuslii m1abopaTtopuslii koMiutieke "I'uapasnuka” (45 nabopaTopHbIx padoT)

4 Komnuiektsl miakaros (pazmep 560x800 mm):

4.1 Komnnexr minakaroB «[ mapasiauka u ruaponpuBo» S60x800 Mm, 16 miT.

M3o0pakeHne HaHECEHO Ha IIACTUKOBYIO OCHOBY TOJIIIWHOMN 4 MM 1 pa3mepoM 560x800 mm. M3zo0paxenue obnamgaeT
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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
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BOJIOCTOMKUMHM CBOMCTBaMH. KaXkIblil 1akaT UMeeT 3JIeMEHThI KPEIJICHUS K CTEeHE.

3J1€KTp0HHbIe IIJIAKATBI [leMOHCTpauMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEANA-TIPOEKTOPA (KOMIUIEKT
3NIEKTPOHHBIX I1akaToB Ha CD, MynsTuMenna-npoextop BENQ, HoyTOyK, 3kxpan 1,5x1,5 M):

['uppaBnuka u ruapornpuBoa (1711mT.)

IIpe3enTanumn:

OCHOBEI HpHKHaﬂHOﬁ THApPaBINKU;

lMuppaBnrueckre NOTEpH 1Mo JITMHE TPYOOTIPOBOIA;

Hacocsr u rugponpuBo/isl

HGKHI/II/I 110 pasgcily ruapaBINYCCKUC MAIlIMHbI

Ol B W N -

['uapossiekTpcTaHIum
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JlorieHT Kadenapsl //%

«TenIoTeXHuKa ¥ THAPABIUKAY \/: 7/ / | P.A-B. Typayes /
Crapmmii mpenogaBaTenb Kadeaps 57 JAA. JlxamanyeBa/
COT'JIACOBAHO:

3aB. xadenpoii

' -7
«TemnoTexHuKa U TUAPaBINKA ,zf““”— [ T.b. D3up0baes /
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-

3aB. BhITyCKaromeh kad. i
«[Ipukiaagas reopusrka U reOnHOOPMATHKAY ooy o ] [A.C. Dnpxaes /

Hupexrtop JYMP /| M.A. MaromaeBa/
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