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1. lleau 1 3aga4M TUCHHUILIMHBI

Ienbto npenopaBanus AUCHUILIUMHBL «[ MapaBauka U HeTerasopas ruIpOMEXaHUuKa» SBISAETCS
OCBOCHHME OCHOBHBIX 3aKOHOB IIOKOS U JBUKEHUS KUIAKOCTH, a TAKXKE METOJOB UX NPAKTUYECKOIO
npuMeHeHns. O3HaKOMIIEHHE C TMAPABIMYECKUMU MAllMHAMU M TEOPETUYECKMMH METOJAaMH pacuera
OCHOBHBIX UX ITApaMETPOB U MPaBUIIaAMHU T0A00pa 10 OCHOBHBIM XapaKTEPUCTUKAM.

3anauell Kypca sBISeTCsS U3y4eHUE OCHOBHBIX (PM3HMUECKUX CBOMCTB )KUKOCTH, U3y4EHHUE OCHOB
KMHEMaTUKU M JUHAMUKHM JKUJKOCTH M INPUMEHEHHME TEOPETHMYECKOIr0 MaTepualla IIpu pacyere
pasIM4YHBIX ruapocucreM. M3ydeHue BOIPOCOB JBMKCHMS JKHIKOCTH B THIPABIMYECKUX MAalIUHAX
Pa3NIMYHOTO Ha3HAYCHHS, TPYOOIPOBOJAX U APYTHX THAPABINYECKHX CHCTEMAX.

2. MecTOo TUCUMILUIMHBI B CTPYKType 00pa30oBaTe/IbHOI NMPoOrpaMmbl

VYuebnas mucuuiuinHa «[ uapaBnuka U HedrerazoBas THAPOMEXaHHKA» OTHOCUTCS K 0a30BOM
(obmenpodeccroHanbHOM) YacT MpodecCHOHaIbHOrO IuKiIa B ydeOoHoM miane OIl manpaBieHus
21.05.06 «HedrerazoBbie TeXHUKA U TEXHOJIOTHN» U MPETYCMOTPEHA JIJIsi M3YYCHHS 110 OYHOH popme
oO0yuenus B 3 u 4 cemectpax. /s nuzyueHus Kkypca TpeOyeTcst 3SHaHUE: BBICIICH MaTeMaTHKH, (DU3HKH,
XUMUH, QUIOCOPHH, TEOPETHUECKON MEXaHHKH, COTPOTHUBIICHUS] MATEPUAIIOB, METPOJIOTHH.

B cBowo ouepenb, IaHHBIH Kypc, IIOMHMO CaMOCTOSTEILHOTO 3HAYEHUs, SIBISETCA
NPEIIICCTBYIONICH  JUCHUILUIMHON Ui CHCIHMAaJIbHBIX  KYpPCOB:  OCHOBBI  aBTOMATH3allUU
TEXHOJIOTUYECKHAX IPOIECCOB HE(PTErasoBoro MpOU3BOACTBA, METPOJIOTHS, KBAIUMETPUS W
CTaHJapTH3alMs, A00bYa HEPTH, IBMKCHHUE JKUJKOCTEH W Ta30B B TNPUPOAHBIX IUIACTAX,
MEPCIEKTUBHBIE TPOCKTHl OCBOCHHS HE(TEra3oBBIX PECYpCOB, TEXHOJIOTHSI M TEXHHKA METOJOB
MOBBIIICHUS] HE(PTEOTIauu, COOPY)KEHUE U IKCIUTyaTalus Ta30HeTePOBOIOB U Ta30HEPTEXPAHUIIHIII,
cOOp ¥ TOATOTOBKA CKBOXHHHOM TPOMYKIHMH,  OypeHHe HE(PTSIHBIX M Ta30BBIX CKBAKHH,
HeTEera3onpoMbICIOBOE 00OPYJIOBaHUE, COOPY)KCHHE U OKCIUIyaTalus Ta30HEPTENPOBOJOB U
ra30XpaHIIHUIIL.

3. Ilepeyensb MIaAHUPYEMbIX Pe3yJIbTATOB 00yUeHUsI O TUCHUILIMHE (MOIYJIIO0),

COOTHECEHHBIX ¢ MHAMKATOPAMM JOCTHKEHUSI KOMIIETEHINH
Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIINX KOMHeTeHHHﬁZ
- (OIIK-2).
Taoauna 1

Ko mo ®I'OC HNuaukaTopbl JOCTHKEHU S Ilnanupyemble pe3yabTarhl
o0yuenusi no gucuumianue (3YB)
OomenpodeccuoHaIbHBIE

OIIK-2 criocoben | OIIK-1.1 CriocoGeH mpoBOAUTH 3HATh:

I10JIb30BATHCS C TIOMOILIBIO  MPOTPAMMHBIX - BUEBl M DEKHMbl JIBHKEHHS
MIPOTrpaMMHBIMHU KOMIUIEKCOB TPOIIECChl MpuemMa SKHIKOCTH ypaBHeHHe
KOMIUIEKCaMH,  KaK | U OTTPY3KHU HeTH u JMHAMHAYECKOTO paBHOBECHS
CPEJICTBOM He(TENPOAYKTOB Ha OCHOBE PABHOMEpHOTO TOTOKA;
yIpaBIeHUS U | 3HAHUM 3aKOHOB TIOKOSI M JTorapudMUUECKHii 32KOH
KOHTPOJIS, JIBIDKEHUS )KUJIKUX TE. pacTipeniefieHns  CKopocTell B
COTPOBOKACHIA KpPYIJION TpyOE; 3aKOHBI
TEXHOJIOTHYECKUX OIIK-1.2 wMoXeT yIpaBisTh JBIDKCHHS " paBHOBECHS
IIPOLIECCOB HA BCEX | CPEACTBAMU KOHTPOJIA u KHIKOCTEH;

CTaauax pa3paboTKu | peryaupoBaHus
- 3aKOHBl MCTEUEHHUS KUAKOCTU

MECTOPOKIACHUN TEXHOJIOTHYECKUX  MPOIECCOB

4epe3 OTBEPCTUSA U HACAIKHU,
YIJI€BOIOPOI0B M | CBI3aHHBIX C XpaHEHUEM H
CONIYTCTBYIOIIUX nepekaykod HepTH M APYrux - OCHOBBI TeOpun
IIPOLECCOB BHJIOB JKHJIKOCTEA C YYETOM THJIPOAMHAMHYECKOrO MO100us;

06I.I.II/IC 3dKOHbI W YpPaBHCHHA




OCHOBHBIX
3aKOHOB

THApaBINYCCKUX

CTaTUKH " JTMHAMUKA
JKUJTKOCTEH;

Ha3HAYCHUE U KIacCU(UKAIUIO
TpyOOIIPOBO/IOB,;

yMeThb:

MPUMCHSITh ypaBHEHUE
JTMHAMAYECKOTO pPaBHOBECHSI

PaBHOMEPHOIO ITOTOKaA;

npuMeHsITh  GopMynbl s
ompenenenus kKol duiuenta

TUApaBINYCCKOIro

COIIPOTUBJICHUS, IMPUMCHATH
O6H_[I/IC 3aKOHbl M YpPaBHCHUA
CTaTUKH n JUHAMHKH

JKMJKOCTEH, 3aKOHBI IBMKCHHUS U
PaBHOBECHS KUIKOCTEN;

OCYILECTBUTD THPABIHNUCCKUI
pacyer mpoCTOro M CI0KHOTO
TpyOOIIPOBO/IOB,;

MIPOBOJIUTH PACYEThI HA
0€301acHOCTbh, POYHOCTb,
HAJICKHOCTh U
MMPONU3BOJAUTCIIBHOCTD
Pa3IMYHBIX THIPABIUYCCKUX
CXEM C y4eTOM OCOOECHHOCTH
KOHCTPYKIIUU ¥ YCIIOBHIA
MMPUMCHCHUA.

BJAJ1€Th:

METOJAMH UCCIIEJOBAHUS
JIBAYKEHUS KUIKOCTH,

MCTOdaMU TUAPABIINYCCKOTO
pacueTa ¥ MPOeKTUPOBAHUS
TpyOOIIPOBO/IOB,;

0COOEHHOCTSIMU KOHCTPYKIIMH U
pacueraMu Ha 0€30IaCHOCTb,
IIPOYHOCTh,  HAAEKHOCTb MU
MIPOU3BOIUTENIBHOCTD
pasNUYHBIX  THIPABIMYECKUX
CXEM.

3aKOHAMH U YPaBHEHUSIMU
CTaTUKHU U JTUHAMUKH
JKUJIKOCTEI; 3aKOHAMH
JIBUKEHUSI U PABHOBECUS
JKUIKOCTEH.




4. O0beM TMCHUIIMHBI M BUIbI Y4eOHOM PadoThI

Tadauma 2
Bcero CemecTtp
Buj yueGHoiH paGoThi 4acoB/3.e. 3 4 4 3q)|0 S
020 300 020 Ycekop. 3@0 (’2, 3 cem)
KonTakTHas padora (Bcero) 82/2,3 | 20/0,61 | 34/1,0 | 48/15 8/0,22 12/0,33
B Tom uncne:
Jlexuun 33/0,92 | 8/0,22 | 17/0,5 | 16/0,94 | 4/0,11 4/0,11
[TpakTHuyeckue 3aHATHS
JlabopaTopHbie pabOTHI 49/1,4 | 12/0,33 | 17/0,5 | 32/0,94 | 4/0,17 8/0,22
CamocTosiTe1bHasi padora (Bcero) | 134/3,6 | 196/5,4 | 74/2,0 | 60/1,6 100/2,8 96/2,7
B Tom uncne:
KypcoBoii npoexT (pabora)
PacuetHo-rpaduueckue padboThl 62/1,6 | 52/1,4 | 38/1,0 | 24/0,7 28/0,8 24/0,7
UTP
Pedeparsr
JloKaapl
[Ipe3enTannun
W (unu) npyrue BUAbI
CaMOCTOSITEJIbHOM paboThI
[oxroroska K 1adoparopHeM 36/1,0 | 72/2,0 | 18/0,5 | 18/05 | 36/1,0 | 36/1,0
paboram
[ToaroToBka K MpakTHYECKUM
3aHATHAM
IToaroToBka K 3a4eTy, SK3aMEHY 36/1,0 | 72/2,0 | 18/0,5 | 18/0,5 36/1,0 36/1,0
Buja ortuérHocTH 9K3aM. | JK3aM. | 3a4eT | JK3aM. 3auer 9K3aMeH
BCEI'O B yacax 216 216 108 108 108 108
O6man
Tpyaoemkocts | BCET'O B
JTUCIHHUILINHBI 3aYeTHBIX 6 6 3 3 3 3
eMHUIAX




5. Coaep:xanue TUCHUILINHBI

5.1.1 Pa3aennl OJUCHMILUIMHBI W BHABI 3aHATHH (TpeTuii cemecTp)

Taoauna 3.1
Yacel
Ne HaunmeHoBaHue pa3ieiia Hacsl Hacet NpAKTHYECKHX
JIEKIHOHHBIX 1a00paTOPHBIX (ceMuHapCKux) Bcero uacos
n/n JUCIHHUILINHDBI O — — e
O0PO | 30 | OPO | 300 | OPO | 390 | OPO | 390
M1 | Mooyns 1 T'uopocmamuka
OcHOBHbBIE (DU3UUECKHUE
1 N ¢ 2 2 4
CBOMCTBA KUIKOCTH
1 1 4
2 Bsskocts xuakoctu. CHIlbL, 2 5 4
JICACTBYIOLIME HA )KUJIKOCTh
3 I'mapocTaTudeckoe naBJIeHHE 2 2 4
1 1 4
4 OcHOBHbIE YpaBHEHHS 2 5 4
TUAPOCTATUKU
5 Cwuuibl 1aBJICHHSI HA TBEPIbIC 2 5 4
MMOBEPXHOCTHU
1 1 4
6 [TpuGopk! 11 u3mMepeHus 2 5 4
JTaBJICHUs. DIIOPbI 1aBJICHUS
3akoHn Apxumena. [lnaBanue
7 | Ten. l'mapocraTuyeckue 2 2 4
MaIlHEL.
v v 1 1 4
OTHOCHUTENLHBIN TOKOH
8 skunkoctd. CooOnaronuecs 3 3 6
COCY/JIBI
BCETI'O: 17 4 17 4 34 16




5.1.2 Pa3aesibl JUCHMILUIMHBI M BMbI 3aHSITHH (4eTBepThIi cemecTp)

Tao6auua 3.2
Yacsl
Ne HaunmeHoBanue pasaesia Hacel Hacer NPAKTHUECKUX
JIeKUMOHHBIX JIa00paTOPHBIX Bcero uacon
n/m AUCIUIIINHBI 3aHATHI 3aHATHH (ceMnHapcimx)
3aHATHHA
OPO | 30 | OPO | 30 | OPO | 30 | OPO | 390
M2 | Modyaws 2 T'udpoounamuxa
1 OCHOBHBIC TOHATHS 1 1
TUJIPOAMHAMUKH.
VYpasHenue beprymum s
2 UJeaTbHOU U peaTbHOM 1 4 5
KUJIKOCTH. 2 2 4
PesxuMBbl NBYKEHUS
3 JKHIKOCTH U OCHOBEI 2 4 6
TUAPOIUHAMUYECKOTO
o 00us
['uppaBnuyeckue MOTEPH.
4 MecTHble  TUApPABINYECKHE 2 4 6
COTIPOTHUBIICHUS.
5 ['uppaBnuyecku riaakue u 2 9 4
IepOXOBaThIE TPYOHI.
6 Hcreuenne KuaKoCTH yepes 1 5 3
OTBEPCTHS U HACAJKU
HeycranoBusiieecs
7 JIBHYKEHUE JKUIKOCTH. 1 2 3
I'mapaBnuyeckunt ynap
OunbTpanus JKHJIKOCTH. 2 1 3
8 3aKOHBI bunbTpanuu 2 4 6
JKUJIKOCTH B TPYHTaX.
Craruka U JUHAMHKA ra30B.
9 AdpoarHaMKKa MHKEHEPHBIX 1 2 3
ceTei
10 I'mppaBnnyeckuil pacyer 1 1
TpyOONpPOBOJIOB
11 ['uapomarmmHel 1 4 5
12 [{eHTpOOEKHBIE HACOCHI. 1 4 5
OO0BEeMHBIE HACOCHI.
BCEI'O: | 16 6 32 4 48 | 10




5.2.1J1eknnoHHbIe 3aHATHS (Tperuii cemectp)

Tao6auua 4.1

HaumeHnoBaHue pasjaesa
JUCIUILINHDI

Conep:xanue pasaena

2

3

OcHoBHbIE (U3HYECKUE CBOWCTBA
KHUJIKOCTH

IIpeamer rugpaBnukn U rugpoMamuH.  IIpumenenue u
3Ha4YeHHe THJIPABIUKU B HETSHOM U
HedTenepepabatsiBatomiei orpaciau. Cuiibl ISHCTBYIONINE HA
KUIKOCTb. OCHOBHBIE (DM3NYECKHE CBOWCTBA >KHUIKOCTH.
[110THOCTB, yIeNbHbIH 00beM, yAETbHBIN Bec, KO3 GUIHMEHT
00BEMHOTO CoKaTUs JKHIKOCTH, koddurmeHt
TeMIeparypHoro pacupenus, [loBepXHOCTHOE HATsKEHHE.

Bszkocts xunkoctu. Cuiel,
JICUCTBYIOILIME HA JKUIKOCTh

Bsskocts xuakoctu. MneansHble M peanbHbIE KHUAKOCTH.
HproToHOBCKME M HEHBIOTOHOBCKHE JKAJIKOCTH.
3aBUCHUMOCTb BSI3KOCTH OT TEMIIEpaTypsl JUIs BOJIbI
Koaddunmentsr  AMHAMHYECKOW W KHHEMATHYECKOH
BA3KOCTH. JlMHAMMUYECKM KOA(QQOHUIMEHT BI3KOCTU IS
razoB Ipu Temmeparypax, omimuHbix oT 0°C. dopmyna
I'pocca. Bsi3kocTHO-BecoBass ~ KOHCTaHTa,  (opmyia
[InnkeBnuya. VYpaBHeHHe KpuBOM TeueHusa. [lmactuynas
BA3KOCTb. BS3KOCTh IIIACTUYHOM KXUAKOCTH, IBHKYIIEHCS
1o Tpybomnposoy. [IceBioniacTH4UHbIE KUIAKOCTH.

I'mppocTtaTudeckoe 1aBiIeHHE

I'mapocrartuueckoe napieHue. CBONCTBA T'MIPOCTATUHYECKOTO
naBieHus. OCHOBHbIE ypaBHEHHUS ruipocTaTuku. CBOWCTBO
JaBJICHUSI B HETOJBMKHOW JKHJIKOCTH. YpaBHeHHE Jiepa
PaBHOBCCUSA KHUAKOCTHU. HOBCpXHOCTI/I PaBHOIO OaBJICHUA.
OcHOBHOE YypaBHEHHE TI'MJIpOCTaTUKU. 3akoH Ilackas.
AOGCOII0THOE 1 N30BITOYHOE JIaBJICHUE, BAKYYM.

OcHOBHBIE YypaBHEHUS
TUAPOCTATUKH

JuddepeHunanbaple  ypaBHEHHs PaBHOBECHS SKHUIKOCTH.
Cunpl naBneHUs KUAKOCTH Ha  moBepxHocTb. Cuia
TUIPOCTaTUYECKOTO JTaBJICHUS KHUJIKOCTH Ha
TOPU30HTAIBHYIO IJIOCKYIO TOBEPXHOCTD.

Cuiiel  [TaBJICHUS
MOBEPXHOCTHU

Ha TBEpbIe

Cuiibl 1aBEeHMS KMJIKOCTH HA IJIOCKUE W KPUBOJIMHEHHBIE
crenku. Llentp nmaBnenus. Llentp Tsoxectu. Cuia gaBieHHs
KUJKOCTH Ha IUIOCKYK0 NPsIMOYTrojbHYIO CcTeHKy. Cuna
JaBlIeHUs Ha JHO cocyaa. Cuiia JaBieHUsI SKUJIKOCTH B
orBoze. Cuwia JaBlneHUs >KUJIKOCTU Ha UUIUHAPUYECKYIO
MoBepXHOCThb. CBOWMCTBO  JIaBJieHUS B  HEMOJBIKHOMN
JKHJIKOCTH.

[Tpubopst JUTSL MU3MEPEHUS
JIaBJICHUSL. DIIOPHI 1aBICHUS

IIpubopsl  ans  u3MmepeHuss  jaBieHus.  lIbe3omerp,
muddepeHIMaTbHBIA  MAaHOMETP, PTYTHBII ~ MaHOMETp
BaKyyMMETp M CIIOCOObI pacueTa JaBJIEHUs JJIs KaKIO0ro U3
prOOpPOB.

3akoH Apxumena. [InaBanue te.
I'mapocraTnyeckyie MalIuHbI

3akoH Apxumena. [TnaBanue Ten. YciaoBusi cTaTH4ecKoi
OCTOMYMBOCTH IUIABAIOIIETO Tena. [ uapaBindeckuil mpecc,
THIPABINYECKUN aKKyMYIISITOP U CXeMa UX pabOTHI.

OTHOCHUTETBHBINA TTOKOH
skuaxoctd. Coollaronuecst
COCYBI

Coobmarommecs cocyabl. OTHOCUTENBHBIA MOKON
(paBHOBECHE KUIKOCTH B IBUXKYIIEMCS cocyie) PaBHoBecHe
KHJIKOCTH BO BPAIAIOMIEMCS COCY/IE.




5.2.2 JlekuMOHHbIE 3AHATHUSA (4ETBEPTHIN CEMECTD) Taoauna 4.2

Ne HaumenoBanme pa3jaeina
Conep:xanue pasaena
n/n AUCHMILINHBI
1 2 3
Bunbl ABuKEHUS KUIKOCTH.
OcHoOBHbIE MOHATUSA
1 OCHOBHbIE TOHATHSI KHHEMATUKHU KUJAKOCTH.
TUAPOJUHAMUKH.
IToTok xuakoctu. CpeiHssl CKOPOCTb.
VYpaBHenue pacxoma. JuddepeHnuansHoe ypaBHEHHE
2 VYpaBuenue bepnymm s JBUKECHHS UJI€ATTbHOM KUIKOCTH.
HJIeaIbHOM U peallbHOM KUJIKOCTU. | YpaBHeHUE bepHyum 11 naeanbHOU U peaabHOM KUJKOCTH.
Koaddumment Kopuomnuca.
JlamuHapubiii U TypOYJEHTHBI  pEXUMBI  JABUKCHHS
PexxumMbl ABMKEHUS KUIKOCTH U
JKUJIKOCTH.
3 | OCHOBBI THIPOAMHAMHUYECKOTO .
Yucno Peltnonsaca.
1o100us
OCHOBBI TEOPUH TUAPOAUHAMUYECKOTO MOA00US.
OO61ue cBeieHHs O TUIPABINYECKUX MOTEPSX.
Bunbl rupaBan4ecKux CONPOTHBICHUM M IIOTEPh HAIOpa.
DKCHepUMEHTAIbHOE OIPEeNICHNE TOTEPh HAMOPa.
I'mppaBinueckue norepu.
TpyOxka Iluto, pacxogomep Bentypu.
4 | MecTHbIE THAPABINYECKHE
[Torepu namopa B T1pybax. @opmyna. Pacnpenenenue
COIPOTHBIICHUS. .
CKOPOCTECH TpH JIAMUHAPHOM H TYpPOYJICEHTHOM JBM)KCHUU
OcHOBBI TeOpUU TUAPOAMHAMHYECKOTO 1moaoous. HamopHoe
JBIKEHHNE B TpyOax. [lorepu Hanopa B Tpy6ax
['unpaBnuyeckn  rIagkue W HIEPOXOBaTble  TPYOBI
[IlepoxoBaTOCTh CTEHOK, a0COJIFOTHAS U OTHOCUTEJIbHAS.
@opmynbl g omperneneHus KodduiuMeHTa MoTepb o
muHe 1 kod¢pdunmenta Illesn u dapcu, npu paBHOMEpHOM
BU)KCHUU. I'padpuxu Huxypanse u MypuHa.
[M'uppaBnuuecku rioaakue u A pag ypaz yp
5) OKcnepuMeHTallbHOE u3yueHue koddduunenra Jlapcu.
IIepOXOBaThIe TPYOBHI. o
OcHOBHBIE BHJBI MECTHBIX compoTuBieHuil. Kosddumment
MECTHBIX TOTepb. MeCTHBIE TIOTepU HaAmopa MpU OOJBIITNX
yrcnax PeliHonmpaca. BHesamHoe pacmmpeHue  TpyObl
(reopema bopna). Hduddyzoper. Komena. Koaddunment
COINpOTHUBIIEHUS cucTeMbl. [IoHsTHE 0 CBOOOJHOM Harope
Hcredyenne KUIKOCTH 4Yepe3 OTBEPCTHS B TOHKOM CTEHKE.
KoaddurmenTs! cxxatus, CKOPOCTH, pacxoa.
Hcreuenue yepe3 Hacaaku pa3IMIHOrO THIA, KOPOTKUX TPYO
Hcreuenune KUAKOCTH Uyepes Y 13- IO/ 3aTBOPOB.
6 | oTBepCTHS M HACAJKU HcTtedyenne npu NOCTOSSTHHOM Harope.
HcreueHne npu NEpeMEHHOM HaIope.
I'mppaBnuueckue cTpyu.
Knaccudukanus crpyu. 3aTOIUIeHHbIE M HE3aTOIJICHHBIC
cTpyu. JInHaMHU4YecKre CBOMCTBA CTPYH.
HeycranoBuBIieecss JBUKEHHE HEC)KUMAEMOW >KUIKOCTU B
KECTKUX TPyOax ¢ y4eTOM MHEPLIHOHHOIO HAmopa.
SIBneHue ruapaBInyECcKOro yaapa.
dopmyna KykoBckoro I IPSAMOro apa.
HeycranoBuBiieecs 1BUKeHUE PMY. YK a P yrap
7 ['mapaBanueckuil ynap B Tpyoax.

KUJKOCTH. [ mapaBindeckuil yaap

[Tpouecc u3MeHeHUs 1aBJIEHUS U CKOPOCTH B TpyOONpoBOjE
MOCJie MTHOBEHHOTO 3aKPBITUS 3aJBMKKHU. [ MapaBiInmuecKuid
TapaH.




3

OuibTpalus KUJIKOCTA. 3aKOHBI
(buUIbTpAUU KUIKOCTH B IPYHTAX.

OubTpOBaHUE KUAKOCTUA. BUIIBI NBHKEHUS TPYHTOBBIX BO/I.
Cxopocts Qunbrpanuu. JIuHEHHBIH 3aK0H (QUIBTPAIUH.
Koadduument punsprparmu.

OunpTpanus yepe3 OAHOPOTHYIO 3eMIIIHYIO TUIOTHHY. 3aKOH
Hapcu. @unpTpanus 4epe3 HEOJAHOPOIHBIA HW30TPOIHBIN
TPYHT.

[TpocaunBanwme BOJIBI C MOBEPXHOCTH 3eMJTH.
(vHGUIBTpALIHS).

@OunbTpanus Boabl U3 KaHaiuoB. TypOyneHTHas (QuiIbTpanus
[lonsiTve 0  MHHMMAaIbHOM  [IyOMHE  MOJ3EMHOIO
0e3HaroPHOro MOTOKA.

[Iputok Oe3HANMOPHBIX M HAMOPHBIX BOJA K KOJOMIILY.
OC00EHHOCTH IUTABHO M PE3KO M3MEHSIOLIEroCs JIBUKEHUS
IPYHTOBBIX BOJI. HuddepenunansHoe ypaBHEHUE
YCTaHOBUBIIETOCS HEPABHOMEPHOTO IIABHO M3MCHSIFOIIETOCS
JIBUKEHHUS TPYHTOBBIX BOJl TIpPU JIMHEHHOM  3aKOHE
bunbpTpanuu. OuabTpaIus U3 KaHaJIOB.

Craruka u JUHAMHUKA Ta30B.
AdpoMHaMHKa WHXEHEPHBIX
ceTen

Cratuka ¥ JMHaMUKa Ta30B. AdpoaHaMHYECKUN
KOd(pGUIMEHT.  AdPpallMOHHBIC  pacyeThl  3JaHUK U
COOpYXEeHHI. Dmiopbl AaBieHUi rasza. [1mockocTh paBHBIX
JaBJICHUNM (HEUTpaJbHble 30HBI) ['paBUTALIMOHHBIM HAIOP
COCYy/Ia 3aIOJIHEHHOTO Ta30M.

Jnnamuka razoB. YpaBHenue /[l. bepHymm qjis uaeaibHOTO
U pealbHOro MOTOKa Ta3za. A’pOJAMHAMUKA WHKEHEPHBIX
CeTei.

10

I'mppaBinueckuii pacyer
TpyOONpPOBOIOB

JIBI>keHue  KHMJIKOCTM B  HAmOpHBIX  TpyOONpoBOAAX.
Kopotkue Tpy0oripoBoibl IOCTOSHHOTO AuameTpa. OCHOBHOE
pacueTHoe ypaBHEHUE POCTOTrO TpyOonpoBoJa.
BsaumopeiictBue crpyn ¢ TBepabIMU mperpagamu. Cuibl
BO3JICHUCTBUS MOTOKa Ha cTeHKH. (OCHOBHOE pacueTHoe
ypaBHEHHUE MIPOCTOTO TPYyOOTIPOBO/IA.

['opu3oHTanbHass W BepTHKAJIbHAs BOAOCIYCKHBIE TPYOBI.
OCHOBBI ~ TEXHUKO-DKOHOMHYECKOTO  pacdera  MpPOCTHIX
TpyOOIPOBOIOB.

Onpenenenre SKOHOMUYECKH HAWBBITOJHEHINIEro JraMerpa
TpybonpoBoja. CudoHHBIH TpyOOIpOBOA.

Pacuer mopmBomsmiero  BcachIBAalOIIETO  TPyOONpoBOja
LEHTPOOEIKHOTO HAcoca.

Pacuer pacrnpenenuTeTbHbIX BOJIOHAITOPHBIX
muauit.IlocnenoBarenbHoe M MapajuleIbHOE COEAMHEHUE
TpyOo1poBo10B. Cll0KHbBIE TPYOOIIPOBOIBI.

TpyOomnpoBoa ¢ HACOCHOI Moaave.

Pacuer BcaceiBaromero TpyOOmpoBOJia IEHTPOOEKHOTO
Hacoca.

11

I'mppomarebl

O0mme cBexeHusi o ruapomMammHax. Hacocel wn
ruapoaBuratenu. Knaccudukaius Hacocos.

[TpuHtMn ACHCTBUSA JMHAMUYECKUX M OOBEMHBIX HACOCOB.
[TocnenoBarenbHOE U MapaJUIEIbHOE COEIUHEHUE HACOCOB.
Kapuranus B JIOMacTHREIX Hacocax.

KaBuTannonnas xapakTepuCTHKA.

Kasuranmonnslii 3anac. @opmyina PynHeBa u ee npuMeHEHHE.

3
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LlenTpoOCKHBIE HACOCBHI.
O0OBEMHEBIE HACOCHI.

OcHOBHBIE MapaMeTpbl HAcOCOB  JlomacTHbIE HACOCHI.

SBnenue kaBuranuu. KoadduuueHT OBICTPOXOTHOCTH.

Tumnbr monacTHeIX HacocoB. [Ipumenenune Gopmyn momoOus
JUIsl TIepecyeTa XapaKTEepUCTHK HAacocoB. PerymupoBanue
nogaun. lleHTpoOekHbIE HacoChl. YpaBHEHHE Ouiepa.
CxeMbl  OJIHOCTYIEHYATHIX  IICHTPOOEKHBIX  HACOCOB.
Teopetnueckuii Hamop Hacoca. [lone3nwiii Hanop. IloTepu
SHEPrUM B HacOCe. XapaKTEPUCTHUKA IIEHTPOOCKHBIX HACOCOB.
OOnemubIie Hacockl. [IpuHIMN nelcTBHs, 0OIIME CBOWCTBA U
knaccuukanus.  l[lopiiHeBble MW TUTYH)KEPHBIE HACOCHI.
WuaukatopHas quarpamma. ['paduku uieanbHOM o1a4yu U ee
HEpaBHOMEPHOCTh. JlmadparmenHble Hacockl. PoTopHBIE
HACOCHI.

5.3.1 JlaGopaTopHble 3aHATHS (TpeTuii cemecTp)

Taoauna 5.1
Ne HaumenoBanue pa3jaeJia
HaumeHoBanue J1abopaTopHbIX padoT
n/n AUCHUTLTHHBI
M1 | Moayas 1. 'ugpocraTuka
BJIP. Jlabopatopnas padora 1.1 «3mepenune
1 | Tuapocratuka THJIPOCTATUYECKOTO JIABJICHUS M AKCIICPUMEHTAIBHOEC
MOJITBEpKIeHUe 3aKoHa [Tackamnsy»
1. BJIP. JIaboparopnas pabdota 1.1a (bp.)
«OrpeieneHue ruApoOCTaTHYECKOTO NABJICHUS U ITIOTHOCTH
CHITBI THAPOCTATUIECKOTO KHUJIKOCTH
2 ABJICHUSI Ha TBEPJbIe
A P 2. BIJIP. JlaboparopHuas pabota 1.4 bp.
MTOBEPXHOCTH.
«OrmpeneneHue CUITbl JaBICHUS KUAKOCTU HA TIOCKYIO
MTOBEPXHOCTH)
BJIP. JlabopaTtopnast pab6ota 1.2 bp.
3 Hpubope! 11st H3MEpeHHs «Ornpeienenye MIOTHOCTEW HECMENIUBAIOIIUXCS KU IKOCTEH
JaBJICHUS. DIMIOPHI TaBICHUS B COOBIIAIONIIXCS COCY/IAX»
BJIP. JlaGopatopHnas pabora 1.3 bp.
3axoH Apxumena. [InaBanue ter. . .
4 «uapaBadeckuii mpecc. OnpeneseHre CKUMAIOIICH CHITBI
I'unpocraTnyeckre MalIuHbI
B THIPABJIMYECKOM Mpecce MO MOKA3aHUI0 MAaHOMETPa
JlabopaTtopHnas pabota Nel.5 bp.
PaBHOBecue XUIKOCTH B
5 «OTHOCHUTENFHOE PAaBHOBECHE KUAKOCTH BO BPALIAIOIIEMCS

JOBUKYIIEMCS COCyIe

COCYIIe»

5.3.2 JlaGopaTopHble 3aHATHUSA (4eTBEPTHIN cEMECTP)



Tao6auua 5.2

Ne HaumenoBanme pa3jaena
HaumeHoBaHue J1a00paTOPHBIX padoT
n/n AU CHUIINHBI
M2 | Moayas 2 I'uapoauHaMuKa
1. BJIP. JIaboparopHas pabota 1.2 «Ompenenenue
OTIBITHBIM TTyTEM cllaraeMbix ypaBHeHus J1. bepaymmn» (3
Kunemaruka u mexanuka CeucHus; 7 CeucHui)
1 KUIKOCTH 2. BJIP. JIaboparopnas padota 1.9 bp.
«OrnpenenenHue 3aBUCUMOCTH MEXAY THIPABINYECKUM
YKJIOHOM H CpeIHEeN CKOPOCTBIO MIPU TypOYJICHTHOM
JIBUKCHHUH BOJIBDY
JlabopaTtophast padora 1.3
PexuMbl IBUKCHHS )KUJKOCTH U | « DKCIIEPUMEHTANIbHAS WILTIOCTPAIHS TAMUHAPHOTO U
2 | OCHOBBI THIPOAMHAMHYECKOTO TypOyJIEHTHOI'O PEKUMOB JBHKEHUS KHUIKOCTH,
noao0us OIpe/IeNIEHNE 3aKOHOB COIIPOTUBIIEHUS U KPUTUUECKOTIO
yucia PeliHoibaca»
1. BJIP. JIaboparopnas pabdorta 1.4
«M3yueHue rujpaBIudYecKux MoTeph Mo JJIMHE
Tunpasauyeckue norepu. Hotepu | 1ny60npoBoaa 1 B MECTHBIX COMPOTHBICHHSX
3 | Hamopa B Tpyb6ax. MecTHbIE
TUIPABINYECKUE CONIPOTUBIICHHUS. 2. BIJIP. JIabopatopnas pabora 1.8 bp.
«IlocTpoeHne HaOPHOM U TbE30METPUIECKOM JIMHUM [
TpyOOIPOBOJIa COMPOTUBICHUS
1. BJIP. JIaboparopnas padora 1.5
«M3ydeHne ucTeueHus KUIKOCTH Yepe3 MaJible OTBEPCTHSI B
TOHKOM CTEHKE U HAcaJKU IIPHU MIOCTOSTHHOM HAIrope B
10 HcTedenue kxuIKOCTH uyepe3 amocdepy»
OTBEPCTHUS U HACAJKU
2. BJIP. Jlabopatopnas pabora 1.10 Bp.
«Omnpenenenue Ko3pGUIMEHTOB pacxoa IpOoCcCceaIbHOro
npubopa (nuadparmel) u Bogomepa BenTypu»
BJIP. JIaGopatopHas pabora 1.6
HeycranoBuBieecs  JIBH)KEHUE
«OKCMEePUMEHTaIbHOE N3YUYECHUE IPSIMOTO THIPABIMYECKOTO
13 | )xuaKocTH.
HpaBIndecKuii yaap. yZapa B HAlIOPHOM TpyOOIIPOBOAEY.
BJIP. JIaGoparopHas pabora 1.7
14 PHILTPAHS HKHAKOCTH. «M3yueHne GpuapTpanuy B IeCYaHOM I'PYHTE Ha YCTAaHOBKE
y4 pan pPYyH y

Hapcu»

*BJIP — BupTyansHas nabopatopHasi pabora

5.4. TIpakTnyeckne (ceMUHAPCKHUE) 3aHATHS (He npedycmomperivl)

6. CamocrosiTejibHasi padoTa CTYI€HTOB MO JMCHUIJIHHE




6.1 Tembl 1JIs1 CAMOCTOSITEJILHOTO H3y4YeHHS

Ne .
/i TeMbl 1J151 CAMOCTOSITEJILHOT0 H3YUEeHHUsI (TPETUI CEMECTD)
I'uapocTaTudyeckne 3akOHBI JUISI KHJIKOCTH, HAaxXOJSIICHCS B OTHOCHUTEIBHOM TOKOE.
1 HuddepeHnnansable  ypaBHCHHE TOBEPXHOCTH  PABHOTO  JABJICHHUS B JKUJKOCTH
OTHOCHUTENBHBIN MOKOH KUAKOCTU HAXOASAIIEHCS B pe3epByape, IBHKYIIEMCS 110 HAKJIOHHOU
IIJIOCKOCTH C YCKOPEHUEM.
2 | IlnaBanue ten. 3akoH Apxumena.
3 | 'mapocraTnyeckue MamuHEI.
I'mpopaBnuka razoB. YpaBHEHUE PAaBHOBECHS I'a30B. Y paBHEHUE bBepHyM i 3I€MEHTapHOU
4 | cTpyiiku HaealbHOTO Ta3a. YpaBHeHHE Hepa3phiBHOCTH. CKOpPOCTh 3ByKa B rase. Mcredenue
ra3a yepes Haca/oK.
5 JlaBneHue XKUIKOCTH Ha IUJIOCKHWE CTeHKHU. LleHTp naBineHus. DUIOpHI THIPOCTATUYECKOTO
JaBIICHUSL.
6 | MectHbIe mOTEpH HAIMOpPa MpU OOJIBIIKX YKciax PeliHonbca.
7 [Totepu Hamopa mo [IMHE MPH TYpOYJEHTHOM YCTAaHOBUBIIEMCS IBHIKEHUHU KUIKOCTH JUIS
KBaJpaTU4HOM 00nactu conporupnerns. ®opmyna [llesn.
8 | Mcreuenue yepe3 HacaJAKU pa3IMYHOrO THMa MicTedeHne mpu nepeMeHHOM Harope.
9 OunbTpoBaHUE KUIKOCTU. DPUIbTpaLMs 4Yepe3 OJHOPOAHYIO 3E€MISIHYIO IUIOTHHY. 3aKOH
Hapcu. @unpTpanus 4yepe3 HeOJHOPOAHBIM H30TPOIIHBIN IPYHT.

6.2 TeMbl AJIsL CAMOCTOATEIBHOIO H3YYCHUA

Ne
wn TeMbI 111 CAMOCTOATEIBHOI0 M3Y4YEHHMS (d4eTBepThIii cemecTp)
1 | YcranoBuBIIEeCs U HEYCTAaHOBUBILIEECS JBM)KEHUE )KUJIKOCTH B HAIIOPHBIX TPYOOIIPOBOJAX.
2 | OmpeneneHre SKOHOMHYECKH HAUBBITOIHEUIIIETO TUaMeTpa TpyOOoIpoBoIa.
3 OcHOBBI Teopuu T10a00MsT HacocoB.OCHOBHBIE MapaMeTphl HacocoB.  JlomacTHele U
MOPUIHEBBIE HACOCHI. THIIBI JTONMACTHBIX U MOPIIHEBBIX HACOCOB.
4 SBnenue kasutaruu. Kosddumument Opictpoxomnoctu. [Ipumenenne Gpopmyn nmomgodus st
NIEPECYETA XapaKTEPUCTUK HACOCOB.
5 YcerpoiicTBo, Kiaccudukamus, pabouuil IMpolecc, OCHOBHbIE MNapaMeTpbl U ypaBHEHUS
THJIPOTPAaHCHOPMATOPOB.
6 O06nemubIe Hacockl. [IpuHTUn AeCTBUS, O0ITHE CBOMCTBA U Kiaccudukanus. [lopirHeBbie n
IUTYH)KEpHBIE HACOCHI.
7 Ha3nauenue npuHIMn 1eHCTBUS U XapaKTePUCTUKU. [ MAPOAKKYMYISTOPHI. OuUIbTPBHL.
8 Paboune xunkoctu. YcTpoilcTBo U pabounii mpouecc ruapoMypTsl. OCHOBHBIE TApaMETPHI,
YpaBHEHUS U XapaKTEPUCTHKA.
9 [poccenpHble  yCTpOKCTBA. Ha3nauenne mnpuHOWII JAEUCTBUS M XapaKTEPUCTHKH.
I 'MIpOaKKyMyJIsITOPBI. DuIbTPSL.




6.3 YueOHO-MeTOANMYECKOE 00eceYeHHe /I BHIMOJTHeHUA CAMOCTOATEIHLHOM

padoThI

1. T'nyxoB B.C. OcHoBbI THApaBIMKH U TeriorexHuku: Pazpen 1. OcHoBbel ['muapaBiuku
[DnmexkTpoHHbIl pecypc]: ydeOHoe mocobme/ I'myxoB B.C., Huxoit A.A., Jlukas N.B.—
DNEKTPOH. TEKCTOBBIE JaHHbIEe.— ApMaBHUp: ApMaBUPCKUN IOCYAapCTBEHHBIN I€Aarorn4eckuit
yauBepcuteT, 2019.— 293 ¢.— Pexum nmocryna: http://www.iprbookshop.ru/82447 html.—
OBC «IPRbooks»

2. CasunoBckux A.I'. ['uapasnuka [DnekTpoHHEIH pecypce]: yaeoHoe mocooue/ CaBuHOBCkUX A.T.,
Kopob6eitnukoa M.IO., HoBukoBa [[.A.— DIEKTpPOH. TEKCTOBBIC IaHHbIC.— YensaOuHCK,
CaparoB: FOxHO0-YpanbCKuii UHCTUTYT yNpaBieHUs U SKoHOMUKH, Al [Tu Op Menua, 2019.—
168 c.— Pexxum nocrtyna: http://www.iprbookshop.ru/81474.html.— DbC «IPRbooks»

3. babaee M.A. Tl'mapaBnuka [DJeKTpOHHBIA pecypc]: ydeOHoe mocobue/ babae M.A.—
DnekTpoH. TekcToBble nanHbie.— CapartoB: Hayuynas kaura, 2019.— 191 ¢c.— Pexxum nocryma:
http://www.iprbookshop.ru/81004.html.— 3BC «IPRbooks»

4. TyceB B.I1. OcHOBBI THIPABIUKH [ DNEKTPOHHBIN pecypc]: yuedbnoe mocodue mis CI1O/ I'yces
B.IT.,, I'yceBa XK.A.— DnekTpoH. TekcToBble qanHbIe.— Capatos: [IpodobpazoBanue, 2017.—
221 c.— Pexum nocryna: http://www.iprbookshop.ru/66394.html.— DbC «IPRbooks»

/. OueHOYHBbIE CPEACTBA

7.1 Bonpochl K_NepBOii_py0e;KHOH _aTTeCTAIUM (TPETUH CeMecTp)

1. PeanbHble U BI€AbHBIC )KUIKOCTH, OCHOBHBIC IIOHATHS M ONIPEICIICHHUS.

2. ®u3nyeckue cBoWcTBa KuUAKocTel. [[TOTHOCTD, yAeTbHBINM Bec, 00beM, YACTbHBIN 00beM.

3. CxxumaemocTb xuakoctd, Koagduipent o0beMHOro cyxaTHsl, TEMIIEPATYPHOTO PaCIIHPEHUSI.
YIpyrocts napoB KUIKOCTH.

4. HazoBuTe peXUMBI JTBUKEHUS )KUJIKOCTU U YKAKUTE UX XapaKTepHbIe 0COOCHHOCTH.

5. [losicuure, uto Takoe kputepuil PeliHonbaca, 1 HA30BUTE (PAKTOPBI, OT KOTOPHIX OH 3aBUCHT.

6. [ToBepxHOcTHOE HaTshKeHHE. Dopmyna Jlamaca.

7. 'mapocratuka. ['mapocratudeckoe napieHue (CpenHee, MCTUHHOE). ENUHUIIBI U3MEPEHUsI 1aBIICHUS.
[TosicauTe, 4TO Takoe aOCOTIOTHOE U M30BITOYHOE THAPOCTATUYECKOE IaBIICHUE U KAKOBA CBS3b
MEXIy HUMH?

8. [losicuute, 4TO Takoe KpUTHUECKOE uncio Pelinonbaca?

9. ITosicauTe, KaKUM 00pa3OM MPH TUAPABINIECKUX PACUETAX ONMPEACTISIOT PEKUM JIBHIKEHUS KUIKOCTH
H, C KaKOH IEILI0?

10. T'mapocraTtudeckoe JaBiieHue U ero cBoicTBa? OOBICHUTE, YTO MMOHUMAFOT IO TEPMUHAMH:
«BHEIITHEE JIaBIICHUE» U «BECOBOE JaBlieHne»?UTo Takoe TeXxHUUecKas U ¢puzndeckas atmocdepa,

B KaKuX €JMHUIIAX BbIPAXKAETCS.

11. OcHOBHOE ypaBHEHUE THIPOCTATUKU. HanuimmTe v MosiCHUTE OCHOBHOE YpaBHEHHUE TUAPOCTATUKH.
Cdhopmynupyiite 3axon [lackans.

12. TlosicHuTe, 9YTO TaKOE KPUTHUYECKAsI CKOPOCTh, OT KaKuX (PAKTOPOB OHA 3aBUCHUT U KakK €€
onpenensor?

13. HanummTe 1 OsICHUTE aHAIUTUYECKUE 3aBUCUMOCTHU MTOTEPh HAMOPA IO ITMHE OT CPeAHEeH



CKOPOCTH MOTOKA IIPU JIAMUHAPHOM U TYpOYJIEHTHOM PEXHMAaX JBUKCHHS KHUIKOCTH.

14. VpaBuenue Dilnepa.

15. Coobmaromuecs cocyasl. OnpeneneHue ypoBHs KUAKOCTH B cocyne.OmnpeneneHne mI0THOCTH
KHJIKOCTH B coolmiaronmxcs cocynax.OnpeneneHne JaBIeHUS HA IIOBEPXHOCTH KHUJIKOCTH B
COOOIIAOLINXCS COCYax.

16. Hanummure u mosicaute Gopmyinl lapcu-Beiicbaxa u Beiicoaxa.

17. IlosicHuTe, KaK ONMBITHBIM ITyTEM OMPEICIIAIOT BEIMYUHBI KOAPPHUIMEHTOB A U &,

18. HazoBute npuOOpHI Ut H3MEPEHUS U30BITOYHOTO THAPOCTATHYECKOTO JIABJICHUS U TMOSICHUTE
MPUHIUIN UX JIeHCTBUSA,0CHOBHBIE (popMyiiblIIosICHUTE, YTO TaKOe Mbe30MEeTpUYecKast BEICOTa?

19. ITpubops! ans usmepenus AapneHus. [IpuHun neicTBus Mbe30MeTpa, Ha 4YeM OCHOBaH.
Omnpenenenre AaBJeHUs KUIKOCTU B TbE30METPE.

20. Yo xapakrepu3ytoT kodhdunmentsr A u £oT Kakux (HakTopoB B 00IIEM CITydae OHU 3aBUCAT U KaK
UX ONPENEISIOT MPH THIPABIMYECKUX pacyeTax?

21. O6bscHuUTE, 9TO Takoe A, U A,/d, Kak HaliTH BETMUYUHY A, IPH THIPABINYECKUX pacyeTax.

22. OnpezeneHue riayOuHbI MOTPYKEHHS TOUKHU U €€ TTapaMeTphl.

I'unpocratuueckue MamuHbl. [[puHIUD A€HiCTBUS OCHOBHBIE (POPMYIIBL.

23. JlaBneHue )KUAKOCTU HA CTEHKH TpyO. Pa3priBaromue ycunus (TpyOa, pe3epByap).

24. HazoBuTte 00JaCTH THAPABIUICCKOTO COMPOTHBIICHUS TPYOOIIPOBOIOB U OOBSICHUTE, KaK
OTIPEIENIAIOT 00IACTh CONPOTHUBIICHHS MTPU THAPABIMYECKUX  pacyueTax.

25. U306pa3uTte cXeMbl JBIKEHHUS KIIKOCTH IPU PE3KOM MOBOpoTe TpyOs! Ha 90°, a Takske mpH pe3koM
pacIpeHny U Pe3KOM CY>)KEHUH TPYOOIIpOBOJIa M JaiTe TOSCHEHHS K HUM, yKa3aB, YTO XapaKTePHO
JUIS IBUKEHHSI TIOTOKA MPU MPOTEKAHUU €T0 Yepe3 JII000e MECTHOE COMPOTHBIICHHUE.

Kaprouka k nepBoii py0e:kHoii aTTecTauuu (TpeTuii cemectp)

1. Cxema nBHXEHHUS KUIKOCTU. DIIeMEHTapHas cTpyika. JInHus Toka.Y craHoBUBIIEeeCsS U
HEyCTaHOBUBILIEECS IBHKEHUE )KUIKOCTH. CpenHss CKOpOCTh NOTOKa. Pacxo »uAKOCTH.
YpaBHeHHE pacxo/ia AJIsd dJIEMEHTAPHOU CTPYWKH, ITOTOKA. Y PaBHEHUE HEPA3PBIBHOCTH.

2. IlosicHUTE, 9TO TAaKOE JIMHUS TIOJTHOTO HAIlopa U Mbe30MeTpUIecKast JIMHUS, 4TO OyIyT
MIPEICTaBIATh COOON ATH IMHUM TPU PABHOMEPHOM  JIBUYKEHUH peanbHOM KUJIKocTH? UTo
ITOHMMAIOT 10/ TEPMUHOM <OKUBOE CEUEHHE MTOTOKA JKUIKOCTH»?

3. Hanummre u nosicuute popmyinel apcu-Beiic6axa u Belicbaxa. [ToscHuTe, Kak ONBITHBIM ITyTEM
OTIpEeAEISAIOT BEIMYMHBI KO3DPUIIMEHTOB A U &. UTO XapakTepu3yroT K03)PUIMEHTHI A U & OT KakuX
(akTOpoB B 00LIEM CITyyae OHU 3aBHUCAT U KaK UX ONPEAEISIOT IPU MMIPAaBINUYECKUX pacyeTax?

7.2 Bonpocbl KO BTOpOi_PYO0EKHOH ATTECTAIMH (TPETHIA CEMECTP)

26. Kakuie mpuOOpsI 111 U3MEpeHus 1aBieHnss Bam W3BeCTHBI?

27.ChopmynupyiiTe NOHIATUS THIPABIMUECKOTO yapa.

28.1IpsiMoit M HENPSIMOI THIpaBIMYECKUN yaap.

29.YeM oTiM4aeTcsl MO HA3HAYEHUIO ME30METP OT PTYTHOTrO MaHOMeTpa?

30. Yto Ha3bIBAIOT OTHOCUTEIBHBIM ITOKOEM KHJIKOCTH?

31. Yro Takoe (aza ynapa?

32. O0OBsACHUTE MPOIIeCC U3MEHEHUS JaBJICHUS B TPyOOIIPOBOJIE, TUTAEMOM U3 pe3epByapa,
MIPH TIPSIMOM THIPABIIMIECKOM yape.

33. Uro Ha3bIBalOT MOBEPXHOCTSMHU PABHOTO JIaBJICHUS?

34. ChopmynupyiiTe 3akOH ApxXuMesa.



35. Hanmmute u nosicaure ¢popmyny H. E. XKypaBckoro mist onpeneneHus mOBbILICHUS

JaBJICHUS TIPH yAape.

36. Hamummre u mosicHuTe GOpMyly Ui ONpPEAETeHHS CKOPOCTH PacHpOCTpPaHEHUS yAapHOMH

BosiHBL.37. [Ipuanun pabotel runpasnudeckoro npecca. KIIJ rugpasamdeckoro mpecca.

38. Ilo xakoii (hopmyIie onpeenseTcs Cuila JaBlIeHUs )KUIKOCTHU Ha TUIOCKUE TOPU30HTAIbHbIE

IIomanKu?

39. UTo MOHMMAIOT MO/1 MAJILIM OTBEPCTUEM B TOHKOW CTEHKE IPU UCTEUEHUU KUKOCTH U3 OTBEPCTUIA?

40. Cxatoe cedyeHue, MPUYMHBI CKATUS CTPYH, YEM OLIEHUBAIOT BEJIMUUHY CXKATHUS CTpyH?

41.00bsicHUTE, TOYEMY MIPU UCTEUEHUU U3 HACA/IOK PACXOJ KHUAKOCTU OOJIbIIE, YeM npu
UCTEYCHHUHU U3 MaJIOTO KPYIJIOTO OTBEPCTHS B TOHKOM CTEHKE?

42. Tlo kakoi Qopmynie ompenensieTcs Cuia JaBICHUS XUAKOCTH HA IJIOCKHE HAKIOHHBIE CTEHKH.

LenTtp naBneHus.

43. Uto Ha3BIBAIOT HACAJAKOM, TUIILI HACAJO0K, HX Ha3HAUYEHHUE?

44, KoapdurmeHnt ckopoctu. UTo OH YUHTHIBACT, KaK ONpeaeseTcs?

45. Tlo xakoil opmyne ompesensercs cuiia AaBICHUS KUAKOCTU Ha KPUBOJIMHEWHYIO TOBEPXHOCThH?

46. Koo dumuent pacxoaa. UTo oH yUUTHIBAET, KaK OMpeensercs?

47. KoaddunueHT conpoTuBaeHUs (OTBEPCTHS, Hacaaka). Kak oH onpeaensieTcs 1o ONbITHBIM TaHHBIM?

48. Uto HA3BIBAIOT TEJIOM JaBIICHUS?

Kaprouka ko BTopoii py0e:xHoii aTTecTanuu (TpeTuil ceMecTp)

1. 3mepenue pacxoi0B U CKOPOCTEN KUAKOCTU (00BEMHBIN U BECOBOH Cc110C00).
Pacxonomep Bentypu, npuHuum 1elcTBus.

2. Hanumure u nosicuute popmyny H. E. XKypaBckoro st onpezaeneHust MOBBIIIEHUS 1aBICHUS
npu yaape. Hanuimunre u noscHute GpopmMyiy 1Jis olpeieIeHusi CKOPOCTH paclpoCTpaHEHUs
yYAApHOU BOJIHBI.

3. Uto Takoe KIIJl nacoca? Kakue nmorepu yuutsiBaet KI1/] Hacoca u ero cBs3b ¢ apyrumu KI11? Yro
Ha3bIBAETCs XapakTepUCTUKON Hacoca? YTo Ha3biBaeTcs nosneM Hacoca Q-H u cBs3b ero
¢ KIIJI macoca?

7.3 Bonpockl K _3avery no aucuumiante «'mapasianka n HedrerazoBasi TiIpOMeEXaHUKA
(Tpertuit cemecTp)

1. PeanpHble 1 UI€AJIBHBIC )KUIKOCTH, OCHOBHBIC IMOHATHUS U ONIPEACIICHUS.

2. ®usnueckue cBOMCTBA KuAKocTel. [IIOTHOCTD, yAenbHBIM Bec, 00beM, YASTbHBIH 00beM.

3. CxxumaemocTsb xuakoctu, Koapduiment o0beMHOro cxxaTHsl, TEMIIEPATYPHOTO PaCIIHPEHUSI.
Ypyrocrts napoB JKUJIKOCTH.

4. HazoBuTe peXKMMBbI JBUKEHUS )KUJIKOCTH U YKAKUTE UX XapaKTepHbIe 0COOCHHOCTH.

5. [losicaute, uTO Takoe Kputepuii PeliHonbaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBHCHT.

6. [ToBepxHocTHOE HaTshkeHue. Popmyina Jlamnaca.

7. 'mapoctatuka. ['mapocratudeckoe naBieHue (CpeaHee, MCTUHHOE). EMMHUIIBI N3MEPEeHHUsI TaBJICHUS.
[Tosicaute, 4TO Takoe aOCOMOTHOE U M30BITOUHOE THIPOCTATHUECKOE JABJIEHNE U KaKOBA CBS3h

MeXy HUMH?



8. [losicuuTe, 4TO Takoe KpuTHYecKoe uncio Peitnonbaca?

9. IMosicHuTe, KAaKUM 00pa30OM MPH TUAPABINICCKUX PACUETAX OMPEACIISIOT PEXKIM JIBIKECHUS KUIKOCTU
H, C KaKOH IeJIbI0?

10. 'mapocTaTudeckoe naBieHrue U ero cBoictBa? OOBACHHUTE, YTO MOHUMAIOT I1OJ] TEPMHUHAMMU:
«BHEIIIHEE JIaBJICHUE» U «BECOBOE JaBjeHue»? UTo Takoe TeXHUYecKas U Gpu3udeckas armocdepa, B
KaKUX €JIMHUIIaX BhIpakaeTcsl.

11. OcHoBHOE ypaBHEHME rUAPOCTaTUKY. Hanuimmre U NosSCHUTE OCHOBHOE YPAaBHEHUE THIPOCTATUKHU.
Chopmynupyiite 3akon [Tackans.

12. TlosicHuTE, YTO TaKOE KPUTHUYECKAsi CKOPOCTh, OT KaKUX (PaKTOPOB OHA 3aBUCHUT M Kak €&
onpenensor?

13. HanuiuTe ¥ NosICHUTE aHAIMTUYECKUE 3aBUCUMOCTH MOTEPh HAopa Mo JITMHE OT CpeaHei
CKOPOCTH IOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEKUMaXx JIBHXKEHUS )KUJIKOCTH.

14. YpaBHeHue Ditnepa.

15. Coobmaromumecs cocyasl. Onpeaenenne ypoBHs XHAKOCTH B cocyae.OnpeneneHue mioTHOCTH
AKHUJIKOCTHU B coodaronmxcs cocyax.OmnpeneneHye JaBieHNsl Ha TOBEPXHOCTH KUIKOCTH B
COOOIIAOLTUXCS COCYax.

16. Hanmmure u nosicaute popmynsl Japcu-Beiicbaxa u Beiicbaxa.

17. IlosicHuTe, KaK OMBITHBIM ITyTEM OMPEAEIIAIOT BETUYUHBI KO3PPHUIIMEHTOB A U &.

18. HazoBute mpuOOpsI A1 U3MEPEHHSI N30BITOYHOTO THAPOCTATHYECKOTO JABICHHS U TIOSCHUTE
MPUHIUI UX JIEHCTBUS, OCHOBHBIE (hopMmyJbl. [losicHUTE, UTO TaKoe Mbe30MeTpUYecKast BEICOTa?

19. IlpubGops! 11t usmMepeHus AapineHus. [[puHnun geiicTBUs Mbe30MeTpa, Ha YeM OCHOBAH.
Omnpenenenne AaBiIeHUs KUIKOCTH B IIbE30OMETPE.

20. Yro xapakTepusyroT K03 UIMeHTsl A 1 & OT KakuX (GakTOpPOB B OOIIEM CIydae OHU 3aBUCST U KaK
UX ONPENENSIIOT IPU THIPABIMYECKUX pacyeTax?

21. Omnpenenenue TriIyOMHBI TOTPY)KEHHMsSI TOYKM W €€ HapaMmerpbl. ['mapocTaTHuecKkue MallluHBI.
[TpuHIMI neHCTBHUS OCHOBHBIE (POPMYIIBI.

22. Kakue npubopsl Uil U3MepeHus naBieHus Bam wu3BecTHBI?

23.Yem oTnMyaeTcs IO HA3HAYEHUIO MbE30METP OT PTYTHOTO MaHOMETpaA?

24. Yto HA3BIBAIOT OTHOCUTEILHBIM IIOKOEM JKHUIKOCTH?

Oo0Opazen OmJiera K 3a4eTy (TpeTwii cemectp)

Kaprouxa Ne 7

K 3adery no aucuuruimHe "I'mapaBiuka v HepTerazopass rujgpoMexaHuka'’.

[TosicHuTe, 4TO TaKoe JIMHUS MOJHOTO HAlopa U Mbe30MeTpudecKas JUHHS, 4TO OyayT
1 MPEJICTaBISATh COOON 3T JIMHUM TMPU PABHOMEPHOM  JIBMIKEHHH PEAIbHOM JKUJIKOCTH?
YTO NOHMMAIOT IIOJT TEPMUHOM <GKMBOE CEYEHHE MTOTOKA KUAKOCTU»?




Hamumure u mosichure dopmynsl Jlapcu-Beiicoaxa u Belicbaxa. [loscHurte, kak
2 OTIBITHBIM ITYTE€M OIPENEISIOT BETUYUHBI KOAPPHUIHEHTOB A 1 &. UTO XapaKTepu3yloT
ko3P duuueHTs! A ¥ & OT Kakux (akTOpoB B OOIIEM Cllydae OHHU 3aBUCAT M KaK HMX
OIIPEIEIISIIOT IPU THIPABIMYECKUX pacdyeTax?

3 W3mepeHue pacxomoB U CKOPOCTEH KHUAKOCTH (OOBEMHBI M BECOBOH CIOCO0).
Pacxonomep BenTypu, npuHIum 1eicTBUA.

3aB. Kadenpoit "TuI™: [ Typayes P.A-B.

7.4 Tekylmumii KOHTPOJIb

JlabopaTopnas padora 1.1

I/I3MepeHne IT'MAPOCTATHYECCKOIo JaBJCHUA H IKCIIEPHMECHTAJILHOEC

MOATBEPKIACHHNE 3aKOHA ITackanan

1. Heab padoThI:

1. 3mMepuTh C MOMOIIBIO MPYKUHHBIX MaHOMETpOoB M1, Mz, M3 (pucynok 1.3) ruapocratuyeckoe
nasneHre B TpEX Toukax (1,2,3 ), 3armyOn€HHBIX HA Pa3IUYHYIO BEJIMYUHY IOJI YPOBEHb >KUIKOCTH
cooTBeTcTBeHHO Ha h1 , 2 , h3 HaxosIeics B a0COIOTHOM MOKOE MOJT ICHCTBUEM CHJIBI TSXKECTH;

2. HOI{TBepI[I/ITI) Ha OCHOBAHUMU OIIBITHBIX JAaHHBIX 3aKOH HaCKaJIﬂ;

3. HOCTpOI/ITL 110 AAHHBIM OIIBITOB Ne 1, 2 B Macmtabe OMIPY MAHOMETPHUYCCKOI'0 AABJICHUS IIO

riryouHe h (cMm. puc. 2).

3.
1.
2.

o U~ w

OcCHOBHBIE KOHTPOJ/IbHBIE BONIPOCHI (K Jj1ad. padore 1.1)

Uro Takoe ruipocTaTUYECKOE JaBI€HUE U KAaKOBbI €r0 CBOMCTBA?

ITosicuTe, 4yTO Takoe aOCOMIOTHOE M M30BITOYHOE TMIPOCTATHYECKOE JIaBJICHHE U KAaKOBa CBS3b
MEXIy HUMH?

OO0bscHUTE, UTO TIOHUMAIOT 0]l TEPMUHAMMU: «BHEIIHEE JaBICHHUE» U «BECOBOE JaBICHUE»?
Hanmmmre 1 nosicHuTe OCHOBHOE ypaBHEHUE THIPOCTATHKHU.

Chopmynupyiite 3axon [Tackamns.

HazoBurte nmpuGopsl A M3MepeHUs] U30bITOYHOTO THAPOCTATUYECKOTO JABICHHUS U MOSCHUTE
MIPUHLHUII UX IEUCTBHUS.

[TosicauTe, 4TO TaKoe Mbe3oMeTpuyecKas BbicoTa?

B uém cocToso MNPUHIHUITHAIBHOC OTIIMYUC B YCJIIOBUAX MMPOBEACHUS IICPBOI'O U BTOPOT'O OIIBITOB?

9. I[J'I}I YCro HYKHO 3HATh IMMPEBLINICHUEC OCHU BPAIICHUA CTPCIIKU IPYKUHHOT'O MAHOMETpPA HAl TOYKOM

€ro0 MOJAKITFOYECHUS?

10. Dmropa ruapoCTaTUYECKOrO JABIEHUS, KAK €€ CTPOAT U C KAaKOW LENIbI0?

JlaGopaTopuas padora 1.1a (bp.)
OmnpenesieHue ruApOCTATHYECKOIO IaBJICHUS U IVIOTHOCTH KUAKOCTH

1. Heanb padoTsI:



1. OnpeieTuTh TIeHy JeIeH s CTPeTOYHOr0 MaHOMeTpa B arMocdepax, KI/M2, M BOJL. CT., MM PT. cT, I1a.
YUHUTBIBASI, YTO MAHOMETP UMEET CTO JIEMEHTAPHBIX JICICHUI.
2. OnpenenuTsb MIOTHOCTh BTOPOI JKUAKOCTH, CUNTAs], YTO B JIEBOM AU(PEepeHInaTbHOM TbE30METPE —

BOJA.

4. OcHOBHbIE KOHTPOJIbHBIE BONPOCHI (K Jiad. padore 1.1a bp.)

1.

S A

®

10.
11.

12.
13.

14.
15.

16.

UTO MOHUMAIOT 11O CBOOOTHOM MOBEPXHOCTHIO KUIKOCTH?

Kakumu cBolicTBaMu 001a/1aeT eouHuuHoe 2udpocmamuyeckoe oasieHue?
EnuHnyHOE ruapOoCcTaTHYECKOE TaBICHHUE 3TO-

Ot 4vero 3aBuCHT EnMMHUYHOE THIPOCTaTUUECKOE JaBecHUE?

Ecnu Ha cB060IHYI0 HOBEPXHOCTH KUIAKOCTH JIEUCTBYET aTMOC(EPHOE aBIICHHE P, , TO O0IIEE
WM aOCOIIOTHOE JIaBJICHUE B TOUKE KUJIKOCTH: BBIPA3UTCS (POPMYIION .. ..
Ecmu Ha cBOOOAHYIO IOBEPXHOCTH JKMIAKOCTH NEHCTBYET JaBjieHue P, — Oonblie, uyem

armoctepHoe (p,, > P, ), TO abCOIOTHOE JABJICHUE B TOUKE JKUIKOCTH HAUIEM 110 (popmyle:

[Tox n30BITOYHBIM AaBJIEHHEM TOHUMAIOT ...

Hanummre 1 00bICHUTE OCHOBHOE YpaBHCHUEC THAPOCTATUKU

UTo M B KakuX €JUHULAX HU3MEPSET: )KUJIKOCTHOW MaHOMETp, nbe3omeTp. Kakoro naBneHus
[Ipe30MeTp NAET MOKa3aHue. ..

Kak onpenensiercst BeicoTa )XHIKOCTH B be3oMeTpe. [IpuBenure popmyay.

[IpuBeaute Gopmyny A U3MEPEHHUs MbE30OMETPOM JIaBIICHUS, PABHOTO OAHOU atMmocdepe B
COCY/I€ 3aI0JTHEHHOM BOJION?

[IpuBeaute Gopmyny A U3MEPEHHUs MbE30OMETPOM JIaBIICHUS, PABHOIO OJHOW atMmocdepe B
COCY/JI€ 3aII0JTHEHHOM PTYTbIO?

I[JBI OIpCACIICHHA PAa3HOCTHU I[aBJICHI/Iﬁ B IBYX IIPOMU3BOJIBHO B34ATbhIX TOUKAX NPUMCHAIOT. ..
KunkoctHolt nudmaHoOMETp AaeT MOKA3aHUS. . ..., BBIDAKEHHOM B ..... JKUJKOCTH.

Kak Ha3pIBaeTCsl MOBEPXHOCTh, Ha MPOTSHKEHWH KOTOPOM THUAPOCTATUYECKOE J[IaBJIEHUE HE
MCHACTCA.

FOpI/I?;OHTaJIBHaSI IINIOCKOCTH B )KUJAKOCTH, HaXOHﬂmeﬁCﬂ B ITOKO€ 110, ﬂeﬁCTBHCM CHIJIBI TAXKECTHU
Ha3bIBaeTCs (HapUCyiTe, TaiTe onpeneneHus)?

JlabopaTopHas padora 1.2 Bp.
OmnpeneJieHue NJIOTHOCTEH HeCMEIIMBAIOIIMXCH KUAKOCTEH B COO0IAIOIIMXCSA
cocyaax

1. Heab padoThI:

OnpenenuTh B COOOMAIOIIMXCS COCYIaX TUIOTHOCTH JIBYX HECMEITMBAIOIINXCS KUTKOCTEH

1.

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K j1ad. pad. 1.2 bp.):
Kak Oyzner pacnonarateCsi OBEPXHOCTBIO PABHOT'O JIaBJIEHUS B COOOIIAIOMUXCS cocyaax?
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Kak Ha3pIBaeTCs MIOCKOCTb, IPOXOAIIAs YePe3 TOUKH ¢ OJUHAKOBBIM €AMHUYHBIM
TMJIPOCTATUYECKUM JaBICHUEM?

Ecmn JaBJICHHUC Ha CBO6OILHI>I€ MMOBCPXHOCTHU B 00oux CoCyaax OAUMHAKOBO, TO OTU
IIOBEPXHOCTHU OyIyT ...

Ecnu naBnenune Ha cBOOOJHBIC TIOBEPXHOCTH B O0OMX COCYJaxX HEOJMHAKOBO, TO TO YPOBEHb
CBOOOIHOM IIOBEPXHOCTH B COCYJIE C ...

ITo mpekpaleHuy IBUKEHUS )KUIKOCTH U3 OJHOIO COCY/A B IPYTOM HACTYMHUT. ... .vuenee.. ...
T.€. CWJIa JIaBJICHUS Ha CBOOOIHYIO IOBEPXHOCTD XKUIKOCTH B cocye A Oyner ...

AGCOMOTHOE aBIeHUe Pq OyIET PaBHO............... , @ IaBJIEHUE P, OyHET ONPENenaThCs

Urto onpenenser pa3HOCTh YPOBHEH CBOOOIHBIX MMOBEPXHOCTEH ?
Kak 1 o xakum ¢opmynam ornpeennm abCoIOTHOE IaBJICHNUE B COOOIIAIONINXCS COCYIaxX

Ecnu nnoTHOCTE pl B coo61ua}01u1/1xc>1 COCydax M3BECTHA, KaK ONPCACINUTH IIJIOTHOCTDh p2 .

. Ecom JaBJICHHEC Ha CBO6OI[HYI-O MMOBCPXHOCTDL KUJAKOCTHU COCYyA0B Anb HEOAWHAKOBO , TO KaK

OTpeAeNuTh a0CONIOTHOE AaBiieHue B T.1 u T.2.

JlaboparTopHas padora 1.3 bp.

lepaBquecmlﬁ nmpecc. Onpenenenne CKMMAaIoIe CUJIbl B Ir'mpaBJIHY€CKOM
nmpecce mo nmoKasaHuw MaHoMeETpa

1. Heab padoThI:
Omnpenenenue CUiIbl M JaBJICHUS, CO3aBAEMOE THIPABIMYECKUM IIPECCOM.

OcHOBHBIE KOHTPOJIBLHBIE BONPOCHI (K J1ad. pad. 1.3 bp.):

1.

2
3.
4.
5
6
7

© ®

10.

Ha3nauenue 1 npuMeHeHne rupaBInyecKoro npecca.

Uro npeacTaBisitoT U3 ce0sl THIPOCTaTUYECKUE MAIIUHbI?

Ha yem ocHOBaH NPUHLIMII AEWCTBUS TUAPOCTATUYECKUX MAIIUH?
Hapucyiite u 00bsicHUTEe cXeMy pabOoThl THAPOAKKYMYIIATOPA.
BriBenute ko3 punreHTa noyie3Horo JelcTBUs npecca 7

Jlna gero npeanasHaueH [ uapaBnuyeckuii akkyMynsTop?

Kak paccuuTeiBaeTCs 2HEPTHUs, HAKOIUICHHAS aKKYMYJISI TOPOM TIPH MTOJTHOM IOIBEME
TTyH)Xepa?

Kak onpenenuTs ruipocTaTUYECKOE IaBICHUE, CO3JaBAaE€MOE T'HIPOAKKYMYIATOPOM
I'mapocratudeckoe MaBIEHUE, CO3AaBaEMOE aKKyMYJISTOPOM, OyIEeT TeM....., YeM MEHbIIE
MJI0IIAb CEYEHUS ILTYHXKepa.

Kakum ypaBHEeHHEM ompenenseTcs moaHas padoTa, coBepiiaeMas r’HAPOAKKYMYIITOpOM?

JlaGopaTopuas padora 1.4 bp.

1.

Onpeneﬂeﬂne CWIbI JaBJCHUA KUAKOCTHU HA IVIOCKYIO IOBCPXHOCTD

1. Heab padoThI:
1. Onpenenenne cuibl CyMMapHOTO JaBJIEHHS BOJBI Ha IUNIOCKYIO CTEHKY.
2. Pacuer nonoxeHus HEeHTpa JABJICHHUS.
3. IlocTpoeHue 31opsl AaBICHUS U BBIYHMCICHHE ee 00beMa.
5. OcCHOBHBIE KOHTPOJIbHBIE BONPOCHI (K J1ad. pad. Nel.4 bp.):
UYro npenctasinseT coboit Cuia 1aBieHus Ha IIOCKYIO0 TOBEPXHOCTh?
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10.

11.

12.

10.

11.

Kak onpenensercs Cuna naBieHus Ha MUIOCKYIO TOBEPXHOCTh?

Uro criegyer UMETh BBUAY IIPU OMPEICIIEHUN CUIIbI IaBJICHUS KUKOCTH Ha CTEHKY cocyaa?
Cuity 1aBJIeHHsI MOYKHO OTIPEJEIUTh HE TOIBKO MO0 YPABHEHHUIO. ..

Urto Ha3bIBaeTCs LIEHTPOM JAaBiieHus?

[Tonoxenue LeHTpa AaBJICHUS ISl CTEHOK, 00JIaa0IINX BEPTUKAIBHON OChI0O CHMMETPHUH, TIPU
y4eTe TOIHKO H30BITOYHOTO JIABJICHHSI HAXOUTCS C IIOMOIIBI0?

Urto takoe Jlunus ypesa?

Omna Bceraa 0osbllie HYJIS M paBHA HYJTIO TOJIBKO IIPU TOPU30HTAIBHOM IMOJIOKEHUU CTEHKH.
Kakas BennumHa Ha3bIBa€TCS HIKCHEHTPUCUTETOM I'HIPOCTATUYECKOTO JaBICHUS?

OKCLIEHTPUCUTETOM T'MIPOCTATUYECKOTO IaBICHUS BCETAA ........ HYJISL U paBHA HYJIIO TOJIBKO
IpH ......
CrnenoBarenbHO, LEHTP INABICHMS BCEra PACIOJOXKEH .......... U COBIIAJAET C....... [Tpu

TOPHU30HTAJIBHOM ITOJIOKCHHUU CTCHKH.
Kaxkoe PAaCIIOJIOKCHHC Iiomaiau CTCHKH OTBC€YACT MaKCUMaJIbHOMY 3HA4YCHUIO
3KCI_[6HTpI/ICI/ITeTa?

JlaGoparTopHas padora Nel.S bp.
OTHocHTeJIbHOE PABHOBECHE KMIKOCTH BO BPalIaloeMcs cocy/ae

1. Heab paboThI:
1. OnpeneneHue 4acTOTHI BpallleHUs BpAIIAIOIIETOCs cocyaa, 1 .
2. Iloctpoenue cBOOOIHON MOBEPXHOCTHU KHUAKOCTH OIMBITHBIM M PACUETHBIM ITYTEM.
3. IMoctpoenwue >mropbl H30BITOYHOTO AABJICHHUS HA THO COCY/IA.

4. OcHOBHbIe KOHTPOJIbHbIE BONPOCHI (K j1ad. pad. 1.5 bp.):
Kaxkas cuna geicTByeT npu COCTOSIHUM OTHOCUTEILHOTO PABHOBECHUS YKHIKOCTH B COCY/IE,
BpAIAIOIIEMCsl BOKPYT BEPTUKAIBHON OCH € MOCTOSTHHOM YTII0BOM CKOPOCTBIO (O ?
[Tox oTHOCUTENBHBIM PABHOBECHEM B TUJIPABIMKE MPU ABUKEHUU YACTHIL )KUIKOCTHU B
MIPOCTPAHCTBE MIOHUMAETCH. . .
B pesynbprarte aeiicTBUs IEHTPOOEIKHON MAaCCOBOM CHIIBI CBOOOIHASI TOBEPXHOCTD KHUIKOCTH
MPEACTaBUTCA ...

HeHTpO6e)KHa$I MacCoBas cCHlia FH ﬂeﬁCTByeT B HAITpaBJICHHUMU. ..

[TosiBneHue 1eHTPOOEKHOM MacCOBOM CHITBI Fu BBI3bIBAET MU3MEHEHHE ....

C yueToM AeHCTBUS CUI TSDKECTH U IIEHTPOOEKHOMN CHIIBI, MOJIYyUYUTE ypaBHEHUE MTOBEPXHOCTH
PaBHOTO JaBJICHUS
[TosicHuTE, YTO TAKOE OTHOCUTEIBHBIN IOKOM KUJIKOCTH, U IIPUBEAUTE IPUMEPHI UCITOIb30BaHUS

3TOTO ABJICHUS B TCXHUKE.

[Tosicaute, yTo MpencTaBisieT coboi CBOOOMHASI TMOBEPXHOCTh KHUAKOCTH BO BpaIIaroIIeMCs
HUAJTUHIPUUECKOM COCY/I€, HAMUIIUTE YPABHEHHE 3TOM TOBEPXHOCTH.

HazoBute cuibl, JelcTByIONIME HAa KXyl YacTHUIy JKUJIKOCTH BO BpAaILlAlOIIEMCs
I_[I/IJ'II/IH)IpI/I‘—IeCKOM cocygle, yKa)KI/ITe yCKOpeHI/ISI, BBI3BIBACMBIC D TUMHU CUJIAMMH. HO?ICHI/IT@ OTBECT
CXEMOI.

Hamummure v mosicHUTE 3aKOH paclpeaeneHuss THAPOCTATHYECKOTO AaBlIEHUS MO TIyOuHe
KUJKOCTH BO BpaIllalOIIEeMCsl pe3epByape.

Hanummure u noscaute popmyiy JUist OnpeleleHHs BICOTHI Mapaboson1a BpaleHusl.
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13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

. M3o0pasure © NPOKOMMEHTUPYHTE OSIIOpPY THAPOCTATMYECKOTO JABJICHUS IO JHY
BPALIAIOIIErOCs UIMHIPA C )KUAKOCTHIO.

Hanummure v nosicHuTe 3aKOH pacnpeesieHus THAPOCTATUYECKOro JaBICHUS M0 AHY HUINHAPA
B KHUJIKOCTH, Bpall[alOUIeiicsi BMECTE C COCYIOM BOKPYT BEpTUKAJIbLHOU OCH.

Kakue cuiabl OEMCTBYIOT Ha JKHMIKOCTh, HAXOASAIIYIOCS BO BpaIIAOLIEMCs COCyJe, Kak
BBIPAXKAOTCS 3THU CUJIBI?

OO0bsicHHTE, KaK Oy/IeT HAIIPABJICH BEKTOP PABHOACHCTBYIOMICH CHII, IEHCTBYIOIINX HA KAXKIYIO
YacTHUIly Bpallaronieics >KUAKOCTH, IO OTHOIIEHHUIO K CBOOOIHOM MOBEPXHOCTH?

OO0bsacHuTe, MoYeMy cBOOO/IHASI TTOBEPXHOCTh JKUIKOCTH BO BPAIIAIOIIEMCS IIMIMHIPUYECKOM
COCY/I€ SIBJISI€TCS KPUBOJIMHEHHON?

[TosicHuTe, YTO TAKOE OTHOCUTEIBHBIHN MTOKOH KUIKOCTH, ¥ IIPUBEIUTE IPUMEPHI UCIIOTB30BAHUS
3TOTO SIBJICHUS B TEXHUKE.

[Tosicuute, 4to mpencTaBisier coO00i CBOOOAHAS MOBEPXHOCTh KUIAKOCTH BO BPAILAIOIIEMCS
WIMHAPUIECKOM COCY/Ie, HAITUIINTE YpaBHEHHE STOW MOBEPXHOCTH.

HazoBute cuiipl, ACWUCTBYIOHIME HA KAXKIYI0 YacTUIy >KHIKOCTH BO BpalarOIIeMCs
UWIMHIPUYECKOM COCYAE, YKaKUTE YCKOPEHHUS, BhI3bIBa€MbIe 3TUMHU cuiiaMu. [losicHuTe OTBET
CXEMOM.

Hanummre W MOSICHUTE 3aKOH paclpeneieHus THAPOCTaTUYEeCKOTO NAaBJICHHS IO TIyOWHE
KHUJIKOCTU BO BpallarolIeMcs pe3epByape.

Hanummre u noscuure hopMyiy JUisl OnpeieieH s BBICOTHI apadoaou/ia BpaleHusl.
H300pasure W MNPOKOMMEHTUPYHTE OSIHIOPYy THIPOCTATUYECKOTO JaBICHUS 1O JHY
BpAIAIOIIErocs HUIMHIIPA C KHUIKOCTBIO.

HanwmmTe n mosicHUTe 3aKOH pacIipeielieHus THAPOCTATHYECKOTO JABJICHHS 0 JHY IAJIHH]IPA
B )KMJIKOCTH, BpAIIAIOLIeiics BMECTE C COCYJIOM BOKPYT BEpPTUKAIbHOMN OCH.

Kakue cunmpl AeicTBYIOT Ha JKHMJIKOCTh, HAXOJSIIYIOCS BO BpalllalolIeMCsi COCyAe, Kak
BBIPAXKAIOTCS 3TU CUIIBI?

OO0bsicHUTE, Kak Oy/IeT HaMpaBJIeH BEKTOP PABHOAECHCTBYIOMIEH CUJI, IEHCTBYIOMNUX HA KAXKIYIO
YaCTUILy Bpallaromeiics *XUAKOCTH, IO OTHOILIEHHIO K CBOOOIHOM MOBEPXHOCTHU?

OOmpsicHuTE, TOUYEMY CBOOO/IHASI TOBEPXHOCTH JKUAKOCTH BO BpAlAOIIEMCs] LIUIMHIPUIECKOM

CoCy/i€ SIBNISI€TCS] KPUBOJMHEHHON?

7.5 IlpakTnueckue padotsl nucuuminia «'maporazogunamuka» (5 cemecrtp) 17 u.

IIpakTyeckas padora Nel (24.)
HN3yuenue tembl «OCHOBHBIE QU3MUYECKHE CBOMCTBA KUAKOCTH».

[Toscnenne mnousTU u onpenenenuit: «MaeanpHass xuakocTh». «HBIOTOHOBCKHE U

HCHBIOTOHOBCKHUE XHUIAKOCTH. HHOTHOCTB, y,I[CJ'ILHHﬁ BEC, yIleJIBHBIﬁ O6’B€M, OOBEMHOE CIKaTHe.



TemnepatypHoe pacmmMpeHue. YHpyroct napoB, [IoBepXHOCTHOE HaTsKeHHME (KalWJUIIPHOCT).
Bsiskocts xunkoctu. Koaddunment aunamumudeckoit Bszkoctu. Koah¢uimeHT KuHeMaTH4yecKoi
BA3KOCTH.

Pemenne npakTuyecKux 3ajav:

KOHTpOJILHLIe BOITPOCHI

1. Uto Takoe TUApABIIMKA, adpPOJIMHAMMKA, MEXaHUKA KUIAKOCTH U raza?

2. Ha3zoBute ocHOBHBIE (PU3HUECKUE CBOMCTBA KarleJIbHBIX >KUIKOCTEH

3. Kakasi cBA3b CyliecTByeT MeXIy IJIOTHOCTBIO U YAEIbHBIM BECOM KUIKOCTH?

4, Vkaxurte ux pasmepHocTh B cucteme CU.

S. Kakyro ®uaKoCcTh Ha3bIBAIOT UECATIBHOMN?

6. B uem cmblicn runoressl Ba3koro TpeHus Hprotona?

7. KakoBa cBA3b MeEXIy MAMHAMUYECKUM M KHHEMATUYECKUM KOIPPUIMEHTaMU BS3KOCTU
JKUIKOCTU?

8. KakoB ¢usndeckuii cMpich K03 duiimeHTa ATMHAMIYECKON BA3KOCTH?

9. B uem oTiiune HBIOTOHOBCKOM KMIKOCTH OT HEHBIOTOHOBCKOM?

10. YTO Ha3bIBAIOT IJIOTHOCTBIO KUIKOCTHU?

11. YTO Ha3bIBAIOT yJEIbHBIM BECOM KHJIKOCTH?

12. UTo Ha3BIBAIOT TEMIIEPATYPHBIM PACIIUPEHUEM KHUIKOCTH?

13. UT0 Ha3BIBAIOT CKUMAEMOCTBIO JKUJIKOCTU?

14. Kak 3aBUCUT C)KMMAEMOCTb KMJIKOCTU OT JABJICHUS?

15. YTO Ha3bIBAIOT BA3KOCTHIO KUJIKOCTHU?

16. Kax 3aBucuT ucnapsieMocTh KMJIKOCTH OT JABJICHHS U TEMIIEPATYypPhI?

17. KakoBo oOmiee CBOMCTBO KameNbHBIX M Ta3000pa3HBIX IKUIKOCTEH M UTO SIBISETCS HX

OTJIIMYHUTCIBbHBIM HpI/I3HaKOM?

18.  UYro takoe Bs3kocTh kuakocTH? Kakumu kospduuueHTaMu oHa XapakTepusyercs?

19. B yeM cOCTOWT CYIIHOCTh 3aKoHa Bs3KocTH HbroToHa?

20. Kakumu npubopamu omnpezensercs BA3KOCTh KuAKocTH? YUTo Takoe ycliOBHas BS3KOCThH?
21.  Kak u3MmeHsieTcss KMHEMaTH4yecKas BA3KOCTh JKUAKOCTEH M ra3oB P HU3MEHEHUU
TEMIEPATyphI?

22.  Uro Takoe uaeadbHas M peajbHAs >KUAIKOCTHU?

23. Uro Ha3bIBaeTCs THMAPOCTATHYECKUMM JAaBieHHMEM? B KakuxX eauHUIax OHO H3MepsieTcs?

IIpakTyeckas padora Ne2 (24.)
HN3yuenne temsbl «I'mapocraTuka, ruipocTaTudyeckoe 1aBjJaeHue».
ATMocdepHOE NaBlIeHHE, U30bIMOyHOe WU MaHoMempuyeckoe, NaBieHue, BakyyMm. Cuibl

JaBJICHHUC Ha XHIKOCTb. OCHOBHBIC TIOHATUS O TUAPOCTATUYCCKOM JIaBJICHUH. Cuna JaBJICHUA



aTMoc(epHOro BO3JyXa WM TMOPIIHS Ha MOBEPXHOCTH KuUAKOCTH. Cuina Tspkectd. CHilbl MHEPIUH,
[IEHTPOOEKHAs, IICHTPOCTPEMUTENbHAS U T.11.

YcnoBust paBHOBecHs (TIOKOSI) KHIKOCTH. [lOBEpXHOCTHBIC CHJIBI (CHJIBI JIaBJICHUS Ha
CBOOOJTHYIO TTOBEPXHOCTD KUIKOCTH ). MaccoBbIe CHIIBI (CUIIBI TSYKECTH ).

AOCOIIOTHOE EIWHUYHOE THAPOCTATUYCCKOE [aBICHHE B TOYKE >KHIKOCTH. EIWHUYHOE
THIpPOCTaTU4YeCKoe naaBieHue. V30bITouHOE [aBieHue, aOCOMIOTHOE JaBiieHHE. J[Ba OCHOBHBIX
CBOWCTBA THIPOCTATUYECKOTO JaBiieHUs. OCHOBHOE ypaBHEHHE THUIAPOCTATHKU. 3akoH Ilackais.

OnpeneneHHe JaBJICHUA U IINIOTHOCTH KNJKOCTH. CooTHoOIICHNUSA MCXKAYy CAMHHULIaMU JaBJICHUSA.

Pemienue npakTHYeCKHUX 3a1a4:
KouTtpoJbHbie Bonpochl
1. KakoBbl OCHOBHBIE CBOMCTBA TMAPOCTATHYECKOIO JABJICHUS?
2. Kakumu npubopamMu M3MEpSIETCS THIPOCTATHYECKOE AaBIcHUE?
3. Utro Takoe mpe30MeTpUYECKas BBICOTA, IbE30METPUUECKUI HATOp?
4. B dem cocrour cymHOCcTh 3akoHa [lackanma? IlpuBeauTe mpuUMeEpsl MPAKTUUYECKOTO
HCITOJIb30BaHUs 3akoHa Ilackas.
5. Uto Takoe »smropa TMAPOCTaTHYECKOro JaapiieHus? I[lpuBeauTe mpuMepbl MOCTPOSHUS
Onop Ha TUIOCKUE U KPUBOJIMHEHHBIC TOBEPXHOCTH.
6. Hammmure dopmyiry Ui ompeieiieHus CHIIbI JaBJICHUS SKHIKOCTH HA TOPH3OHTAILHOE
JIHO. ['mapocraTnuecknuil mapajiokc.
7. Kakne KHAKOCTH OTHOCITCS K aHOMAaJIbHBIM ?
8. B ueMm oTimune aHOMAJIBHEIX KUJKOCTEH OT HHhIOTOHOBCKHX ?
9. Uto xapakTepu3yeT UCTIapsIeMOCTb KUIKOCTH?
10. OT 4ero 3aBUCUT pacCTBOPUMOCTh T'a30B B KUAKOCTH?
11. Yro Takoe k03¢ PUIMEHT paCTBOPUMOCTH?

12. Tlpu kakuX ycIOBHSIX MPOUCXOIUT BBIJCIECHUE Ta3a U3 )KUJKOCTH?

IIpakTnyeckas padora Ne3 (2u.)

H3yuenne temsl: IIpn6opsl 1 MeTOAbI H3MEPEHHA 1aBJICHUSA

Crpenounble MaHOMETPbl MEMOpPaHHOTO M CHJIb(YOHHOrO THUHOB. KHIKOCTHON MaHOMETP
(mbe3ometrp). OmpeneneHre  BBICOTHI  JKMJIKOCTH B mbe3oMmerpe. PTyTHBIE  mbe3omeTp.
Juddepenunanbublii (pa3HoCTHBIN) MaHoMeTp. [loBepxHOCTH paBHOTO HaBiieHUs (YpPOBHS). DMIOPHI
TUIPOCTaTUYECKOTO JABJICHHUS.

Brimonaenne mpaktuueckoi padotel: OnpeeneHue MmIOTHOCTH KUJKOCTH B COOOIIAOIITIXCS
cocynmax

[{enb paboThI:



1. Onpenenuts 1eny JedeHHs CTPETOYHOT0 MaHOMeTpa B aTMocepax, KI/M%, M BOJI. CT., MM
pT. cT, Ila. yunTeIiBasi, 4TO MAHOMETP UMEET CTO JIEMEHTAPHBIX JAEICHUI.
2. OnpenenuTs IJIOTHOCTh BTOPOHM KUAKOCTH, CUHTAsi, 4TO B JIEBOM JupdepeHInaibHOM

IIbE30METPE — BOAA.

O0opynoBanue u npudOpHI:
JIlse U oOpasubie auddepeHnnanbHble TPYOKH, MaHOMETp JUIsi WU3MEPCHHS JIaBIICHUS
J03UPOBOYHBINA HACOC, PECUBED, JHMHEHKA IS M3MEPEHHsI YPOBHS JKUIKOCTH.

Peimenne NMPAKTHYCCKHUX 3aJa4:

KonTpoJibHbIe BOpochl
1. Uto Ha3bIBaeTCs MOJHBIM (a0COFOTHBIM) JIaBlieHHEM (ITOKa3aTh CXEeMATHUECKH )?
2. Yto Ha3pIBaeTCsl U30BITOUHBIM JAABJICHUEM U BaKyyMOM?
3. Yro Ha3bIBaETCS MbE30METPUUECKUM U TUAPOCTATUYECKUM HAIIOPOM?
4. PackpbITh SHEPreTUYECKYIO CYIIIHOCTh OCHOBHOI'O YPAaBHEHHUS TUAPOCTATUKH.
5. Cpopmynupyiite 3axoH [Tackans.
6. Kakue ruapaBnnueckue ycTporcTBa OCHOBaHbI Ha 3akoHe [lackansa?
7. Ilo xakuMm QopmyliaM OIpeNeNsIeTcsl Cuja JaBJICHUS W IEHTP JaBJICHUS Ha IMIMHIPUYECKHE
MOBEPXHOCTU?
8. Uro Ttakoe Teno masneHus? Kak ompenensercss Teno NaBiI€HUsS NPU OTCYTCTBUHM CBOOOIHOM
MMOBEPXHOCTH?
9. Kak onpenensiercs qaBieHre KUIKOCTH B KPYyriaou Tpyoe?
10. Tlo xakoi Qopmyine ompenensieTcss cuia TMAPOCTaTUYECKOro IaBJICHUS KHUJIKOCTH Ha KOJEHO
TpyObI?
11. CBoiicTBa ruAPOCTATUYECKOTO 1ABICHUS?
12. HazoBuTe BHUIbI TUAPOCTATUYECKOTO aBieHus. B kakux enununax cuctemsl CU oHo n3mepsercs?
13. KakoBbI COOTHOIIEHUS MEX /1y a0COJIFOTHBIM J1aBJIEHUEM, BAKYYMMETPUUECKUM U U30BITOUHBIM?
14. Yxaxure ypaBHEHUE PaBHOBECUS )KUJIKOCTH B I10JI€ 36MHOI'O TATOTEHUS.
15. Yro Takoe MOBEpXHOCTb PABHOTO JIaBJIEHUS (TIOBEPXHOCTh YPOBHS)?
16. KakoBa ¢opMa MOBEpXHOCTH PAaBHOTO JaBJIEHUS MPU aOCOIIOTHOM IOKOE€ KHJKOCTH, B CIy4yae
JBUKEHMS COCy/la 10 TOPU3OHTAIBHON MOBEPXHOCTU C YCKOPEHHEM, MPHU BpAIICHUU COCYJa BOKPYT
BEPTUKAIBHON ocu?
17. Kakumu nmpubopamMu U3MEpSIOT AaBICHUE KHUJIKOCTH?
18. Kakue BubI Mb€30METPOB CYNIECTBYIOT? [[7151 4ero oHu npeHa3HavyeHbl?

19. UeM oTiin4aeTcsi rTUAPOCTATUYECKUI HAIIOP OT MbE30METPUUECKOTO?



IIpakTyeckas padora Ne4 (24.)

H3y4yenue Tembl: I'napocrarnueckue MalluHel. [ napasnudyeckuii npecc. ' mapoakkymysaTop

Pemienue npakTH4YecKMXx 3a1a4:

N3yuenne temsl: IlnaBanue ten. 3akoH Apxumena.

BrrrankuBaronias cuna. [lelicTBUE CUII Ha TEIO, MOJHOCTHIO NOTPYKEHHOE B JKHUJIKOCTb.
PaBHonelicTByIOIas CHJIa THIPOCTATUYECKOTO JaBieHus. OO0BbeM MOTPYKEHHOTO Tela B KHUIKOCTb.
Bec owcuokocmu 6 obveme noepysicennoeo mena. OOecrieueHHEe PaBHOBECHUS Tela, MOTPYKEHHOTO B

KHNAKOCTD. PaBHoBecus HCOJHOPOAHKBIX TECJI, ITIOI'PYXKCHHBIX B X KUJIKOCTD.

Pemienne npakTHYeCKUX 3a1a4:
KonTposbHbIe BONPOCHI
1. Yto Ha3pIBaETCS MOBEPXHOCTHIO YPOBHS (IIOBEPXHOCTHIO PABHOTO JaBICHUS)?
2. [lepeuncnure cBoiiCTBa MOBEPXHOCTH YPOBHS.
3. Uro npeacTaBisieT co00¥ MOBEPXHOCTh YPOBHS B MOJI€ CUJI TATOTCHHUS?
4. PackpbITh (PU3WYECKUN CMBICI UYICHOB, BXOJASIIMX B OCHOBHOE AuddepeHInanbHOe ypaBHEHUE
THIPOCTATUKU.
5. PackppiTh (U3HYECKHMIA CMBICT YIEHOB, BXOISAIIMX B OCHOBHOE HMHTETPAIBHOE YpaBHEHHUE
paBHOBECHSI.
6. Uto Ha3bIBaeTCs MOJHBIM (a0COJIFOTHBIM) JIaBlieHHEeM (IT0Ka3aTh CXEeMATHUECKH )?
7. Yto Ha3bIBaeTCs N3OBITOUHBIM JIaBICHUEM U BaKyyMOoM?
8. UTo Ha3bIBaeTCs MbE30METPUUECKUM U TMIPOCTaTHYECKUM HAlopom?
9. PackphITh SHEPreTHUECKYIO CYIIHOCTh OCHOBHOT'O YpaBHEHUS THIPOCTATHKHU.
10. Chopmynupyiite 3akoH Ilackans.
11. Kakue ruznpaBinnueckue ycTporncTBa OCHOBaHbl Ha 3akoHe Ilackans?
12. Tlo xakuM ¢opMynaM oOIpenesseTcss cuia JaBiI€HUs W LEHTP JABJICHHUS Ha IMJIMHIPUYECKUE
MOBEPXHOCTU?
13. Yro Takoe Teno nmaeneHua? Kak ompenensercss Teiao AaBlieHUs MPU OTCYTCTBHUH CBOOOIHOM
MMOBEPXHOCTH ?
14. Kak onpenensieTcst AaBJICHUE )KUIKOCTH B KPYIJIOH TpyOe?
15. Tlo xakoi Qopmyine ompenensieTcss cuia TMAPOCTaTUYECKOro IaBJICHUS KHUJAKOCTH Ha KOJEHO
TpyObI?
16. Kak ¢popmynupyercs 3akon Apxumena?
17. Yro Takoe OCTONYMBOCTH IUIABAKOLIETO Tena?

18. Uto Ha3bIBa€TCS METAIIEHTPOM M METAIIEHTPUUYECKUM Paguycom?



IIpakTyeckas padora NeS (64.)

HN3y4yenue Tembl: JlaBjieHHe )KHIKOCTH HA IJIOCKHE U OIPAXKAAI0LIMe IOBEPXHOCTH

JlaBneHne SKMIKOCTM Ha IUIOCKYH0 TOPHU30HTaJbHYIO IIOBEpXHOCTb. Bennuuna cusl
THAPOCTaTUYECKOTrO IaBICHUS Ha IUIOCKYI0 TOPU3OHTAIBHYIO IIOBEPXHOCTh. TOUYKa MPUIIOKEHUS CUJTIBI
TUAPOCTATUYECKOTO JABJIEHUS HA IUIOCKYI0 TOPHU30HTAJIBHYIO IIOBEPXHOCTb. I 'HMIpOCTaTHYECKHil
apaokKc.

BennunHa cuiibl THAPOCTATUYECKOTO AABJICHUS Ha IIPOU3BOJIBHO OPUEHTUPOBAHHYIO IUIOCKYIO
MIOBEPXHOCTb. Touyka NPWIOKEHUS CWIbBl THIPOCTATUYECKOrO JABJICHUS HA IPOU3BOJIBHO
OPUEHTUPOBAHHYIO IUIOCKYIO IIOBEPXHOCTb. LIeHTp TsKeCcTH CMOYEHHON MNOBEPXHOCTH. lLleHTp
naBieHus. DKCueHTpucuteT. Jlunus ypesa.

Benuunna cymmapHO (pe3ynbTUPYIOIIEN) CUiIbl THAPOCTATUUECKOIO JIaBJICHHUS Ha IIOCKYIO
BEPTUKAIbHYIO IIOBEPXHOCTb IIPU JEHCTBUM HECKOJIBKUX PAa3HOPOINHBIX JKHAKOCTeH. Touka
IPWIOKEHNUS CYMMapHOW CHJIbBI THIPOCTAaTHYECKOIO JABIEHUS Ha IUIOCKYI0) BEPTHKAIbHYIO
ITIOBEPXHOCTH IIPU ACUCTBUU HECKOJIBKUX PA3HOPOIHBIX KUIKOCTEH.

BennunHa cwiibl rTRAPOCTATUYECKOTO TABJICHNS HA KPUBOJUHEHHYIO IIOBEPXHOCTh. Bennunna
TOPU30HTAJIBHOM  COCTABJIAIOIIEH CHJIBI  TMAPOCTaTUYECKOrO [ABICHMS Ha KPHUBOJMHEHHYIO
IIOBEPXHOCTh. JIMHUA NEHCTBUSA FOPU30HTAIBHON COCTaBIISAIONIEH CHIIBI THAPOCTaTUYECKOTO JaBICHMUS
Ha KPUBOJIMHENHYIO IIOBEPXHOCTh. BellnunHa BEPTUKAIBHON COCTABISAOIIEH CUIIBI THAPOCTATUYECKOTO
JIABJICHUS HA KPUBOJIIMHEMHYIO IOBEPXHOCTh. Teno nasneHus. [Ibe3omerprueckas miockocTs. Teopema
I'tonbnena. Jluaus OecTBUST BEPTUKAIBHON COCTABIIAIOIIEH CHJIBI TMIPOCTATUYECKOrO AABJICHUS HA
KPUBOJIMHENHYIO TIOBEPXHOCTb. TOUKa NPWIOKEHUS CHIbl TUAPOCTATUYECKOTO [JaBJICHHS Ha
KPHBOJIMHENHYIO ITOBEPXHOCTb.

[Ipy wu3yyeHMM Marepuana >3TOM TeMbl HEOOXOAMMO YCBOUTH, 4YTO BEIMYMHA CHIIBI
TUAPOCTATUYECKOTO JABJIEHHs Ha THO COCYJa 3aBUCUT OT IUIOTHOCTH >KUIKOCTHU, BBICOTHI 3aII0JTHEHUS
cocyJia ¥ IJIOLIa iy JHa COCyJla, HO He 3aBHCUT OT (hOpMBbI U 00beMa cocyia. 3HaTh, KaK OMpeeseTcs
Cuila THAPOCTATHYECKOTO JaBJICHHs, ACHCTBYIOIIAs HAa ITOBEPXHOCTH CO CTOPOHBI Tra3a. M3ydutsb
ONpEIECIICHUE BEPTUKAIBHOM COCTABISIONIEH CHJIBI THAPOCTATUYECKOTO JaBJICHUS, BOCIPHUHUMAEMOTO

KpHBOHHHeﬁHOﬁ MOBEPXHOCTBIO, OTACIIbHBIC YaCTU KOTOpOfI HaBUCAIKOT APYI HaZl APYTOM.

Pemienue npakTH4YeCKHMX 3a1a4:
KoHTpoJibHbIE BONIPOCHI
1. B uem cyTh rupocTaTHUECKOrO Napagokca?
2. Uemy paBHa BeIMYMHA CWIbI THAPOCTATUYECKOIO [JABICHUS JKUAKOCTM Ha IUIOCKHE
TOPU30HTAIIBHBIE TIOBEPXHOCTHU?
3. Yemy paBHa BeIMYMHA CWIBI THAPOCTATUYECKOTO JABJIEHUS JKUJIKOCTH HA IUIOCKHE

BCPTUKAJILHBIC HOBerHOCTI/I?



4. Yemy paBHa BeTUYMHA CHIIBI THAPOCTATUYECKOTO JABICHHS KUAKOCTH Ha MJIOCKHUE HAKIOHHBIE
MOBEPXHOCTU?
5. Kak omnpenennTs TOYKY NPWIIOKEHHS CHIBI TUAPOCTATUYECKOTO [MaBJICHHS Ha IUIOCKYIO

HAKJIOHHYIO CTEHKY?

6. UeMy paBHa BEIMYMHA CHJIBI TMAPOCTATHYECKOTO JABJICHUS XKUIKOCTH HAa KPUBOJIMHEHHYIO
IIOBEPXHOCTH?
7. Kak onpenenuTs TOUKY NPUIIOKEHUS CYMMAapHOH CHIIBI THAPOCTATUYECKOTO JABICHHUS HA

KPUBOJIMHEHUHYIO TOBEPXHOCTh?

8. Uto Takoe ueHTp JaBJICHUS?
0. UYTto Takoe 3KCLIEHTPUCUTET?
10. [Touemy LEHTp AaBJICHUS BCET/1a HAXOAMUTCS HIDKE LIEHTPA TSKECTH CMOYCHHOU MOBEPXHOCTU

IJIOCKOM BEPTUKAIBHON CTEHKU?

IIpakTuyeckas pa6ora Ne6 (3u.)

HN3yyenue Tembl: OTHOCUTEIBHBIN MOKOM KUIKOCTH.

Tpu ciydast OTHOCUTENBHOTO MOKOS KUJAKOCTU. JKUIKOCTh HAXOJUTCSL B PABHOBECUU B
pe3epByape TOJBKO IOJ JACHCTBUEM CHUJIbl TsKECTH. JKHIKOCTh HAXOAWTCS B PaBHOBECUU B
pesepByape, ABHKYIIEMCS TOPU30HTAIBLHO C HEKOTOPHIM YCKOpeHueM. JKUIKoCTh HaXOJIUTCS B
PaBHOBECHM B IIWJIMHAPUYECKOM peE3epByape, BPAIIAIOIMIEMCS] BOKPYT BEPTUKAIBHOW OCH C
MOCTOSIHHOM CKOPOCTBIO.

Pemenue MNPAKTHYCCKHUX 3aJa4:

KonTpoJibHbIe Bonpockl
27. Kakasg cuia AelcTBYeT MpPHU COCTOSIHUM OTHOCHTEIBHOTO PAaBHOBECUS >KHUIKOCTU B COCYIE,
BpaIaIOIIEMCs] BOKPYT BEPTUKAIBHOM OCH C IOCTOSIHHOM YTJI0BOM CKOPOCThIO () ?
28. Ilox OTHOCHUTENBbHBIM PAaBHOBECMEM B THJPABIUKE IpPH JBWKEHUH 4YacTUI[ XHJIKOCTH B

IMPOCTPAHCTBC IMTOHUMACTCH. . .

29. B pesynbraTe newcTBHs EHTPOOESKHOW MACCOBOM CHIIBI CBOOOJIHAS MTOBEPXHOCTH KUIAKOCTH
MPEACTaBUTCA ...

30. [{enTpobesxHas MmaccoBasi cuia Fu JEUCTBYET B HAIIPaBJICHUH. . .

31. [TosiBneHne 1eHTPOOEIKHON MAaCCOBOU CHITBI FH BBI3LIBAET H3MEHEHUE .. ..

32. C yuerom AEHCTBUS CHII TSHKECTH U IIEHTPOOEIKHOM CHIIBI, MOJTYyYUTE YpaBHEHUE TOBEPXHOCTH

PpaBHOTO JaBJICHUA
33. HO}ICHI/ITG, YTO TaKO€ OTHOCUTEILHBIN OKOM KUAKOCTHU, U TPUBCAUTEC ITPUMCPBI HCITOJIb30BAHUA

OTOI'O SABJICHUS B TCXHUKE.



34. [TosicauTe, 9TO TpenCTaBisieT cOOO0W CBOOOAHASI MOBEPXHOCTH JKUIKOCTH BO BpAIIArOIIEMCs
UUTUHIPUYECKOM COCY/I€, HAMTUIIUTE YPAaBHEHHE 3TON TOBEPXHOCTH.

35. HazoBute cumnpl, AEHCTBYIOIIME Ha KaXAyK) YaCTHIy XKHUJIKOCTH BO BpallalolIeMcs
HWIMHAPUYECKOM COCY/IE, YKAXKUTE YCKOPEHHUSI, BbI3bIBa€MbI€ S TUMH cHiIaMU. [[osICHUTE OTBET CXEMOH.
36. Hanummure W mosICHATE 3aKOH pacmpeiciieHus: THIPOCTATHYEeCKOrO MABJICHUS IO TIyOWHE
YKHUJKOCTH BO BpAIllalOIIEeMCs pe3epByape.

37. Hanummwre u noscaute hopMyITy JUIsl ONpeIeICHIS BBICOTHI Tapa0doIou 1a BpaleHusI.

38. N3o0pazure W TNPOKOMMEHTHUPYHTE OIIOPY THUIPOCTATHYECKOTO JABJICHUS 10 JHY
BpAILIAIOIIETOCs UJIMHIIPA C )KUIKOCTHIO.

39. Hamnumvre u nosicHuTe 3aKOH pacnpeeNeHus THAPOCTaTHUYECKOTO IaBJICHUs 110 IHY LIWJIKH]Ipa
B JKUJIKOCTH, BpAIIAIOIIEICs BMECTE C COCYJIOM BOKPYT BEPTUKAIBHON OCH.

40. Kakue cuiapl NEUCTBYIOT Ha >KMAKOCTh, HAXOISAUIYIOCS BO BpallalolIeMcsi COCYAE, Kak
BBIPAYKAKOTCS 3TU CHJIbI?

41. OO0bsicHuTe, Kak OyJeT HaNpaBJieH BEKTOP PABHOACHCTBYIOIIEH CHJI, IEUCTBYIOIINX HA KAXKIYIO
YaCTHILy Bpalaomencs KUIKOCTH, IO OTHOIICHHUIO K CBOOOTHON TOBEPXHOCTHU?

42. OO0bsicHuTe, MoyeMy cBOOOIHAS MOBEPXHOCTH KUIKOCTH BO BPAILAIOLIEMCS [HIUHAPUIECKOM
COCYJI€ SIBISIETCSA KPUBOJUHEUHOM?

43. [TosicauTe, YTO TaKOE OTHOCUTEINIbHBIN MMOKOW KUJIKOCTH, U TIPUBEAUTE IPUMEPHI UCIIOIH30BAHUS
9TOrO SBJICHHS B TEXHUKE.

44, [TosicauTe, 9TO MpeacTaBiIseT cobol CBOOOJHAS MOBEPXHOCTH YKUIKOCTH BO BpallarolIeMCs
UUJIUHIPUYECKOM COCY/I€, HAIIUIIUTE YPABHEHHUE 3TOM TOBEPXHOCTH.

45, HazoBute cumpl, nelCTByOImME Ha KKIYIO YaCTUILy JKHJKOCTH BO BpallaroineMcs
HUATUHIPUYECKOM COCY/Ie, YKAKUTE YCKOPEHMUsI, BRI3bIBAEMbIE 3TUMH cujiaMu. [1osICHUTE OTBET CXEeMOH.
46. Hanummre M mosiCHUTE 3aKOH pacHpeeNieHds TUAPOCTATUYECKOTO AaBIIEHUs IO TIIyOuHe
KUJKOCTH BO BPAILIAIOIIEMCs pe3epByape.

47.  Hanumwre u nosicHute GopMyiy /Ui ONpPEesIeHNs BBICOTHI Tapadosiona BpaleHus.

48. N3o0pazure © MNPOKOMMEHTHUPYHTE OHIOPY TUIPOCTATUYECKOTO [ABJIEHUS 10 JHY
BpalIaoLIerocs HUJINHIPA C KUIKOCTHIO.

49, Hanuiumre u nosicHUTE 3aKOH pacnpeiesieHus TuApOCTaTUYECKOTO JaBIeHU 110 AHY HUIUHIPA
B JKUJIKOCTH, BPAIIAIOIIEICs BMECTE C COCY/IOM BOKPYT BEPTUKAIBHON OCH.

50. Kakne cunbl AEHCTBYIOT Ha JXUAKOCTb, HaXOJAIIYIOCS BO BpallalolIeMCs COCYJe, Kak
BBIPAXKAIOTCS ATH CUJIBI?

51. OO0ObsicHUTe, KaK OyJET HAMPaBJIeH BEKTOP PAaBHOACHCTBYIOMICH CHII, JEHCTBYIONIUX HA KAKIYIO
YaCTHILy Bpalalomencs KUIKOCTH, IO OTHOIICHHUIO K CBOOOTHON TTOBEPXHOCTHU?

52. OO0BsicHuTe, TOUeMy CBOOOIHASI TTIOBEPXHOCTH YKHIKOCTH BO BpAIIAONIEMCs TAIUHIPUIESCKOM

COCY/I€ SIBIISI€TCS] KPUBOJMHENHON?



7.6 _Bomnpochbl K _TepBoii_py0e:KHO# _aTTecTalMu (Y€TBEPTHIA CEMECTp)

1. OcHoBbI ruapOAHAMUKY. ['UApOCTaTHYECKUE 3TIEMEHTHI IOTOKA (CMOYEHHBIN MIEpUMETp, HAIIOPHOE
IBUKEHHE, THIIPABINYECKUN paguyc).

2. Cxema JIBI)KCHHS KHJIKOCTH. DJIEMEHTapHas CTpyiKa. JIMHKS ToKa. Y CTaHOBUBIIIEECS U
HEyCTaHOBUBIIIEECS JBUKEHHUE KUIAKOCTH. CpenHsas CKOPOCTh MOTOKA. Pacxos )KuIKOCTH.

YpaBHeHHE pacxoa A dJIEMEHTAPHOU CTPYHUKH, IOTOKA. Y paBHEHUE HEPA3PBIBHOCTH.

3. O0bsacHHTE, YTO TaKoe A, 1 Ao/d, Kak HAWTH BEMUIHHY A, IIPU THAPABIMYCCKHX pacyeTax.

4. JlaBieHue *KUIKOCTH Ha cTeHKH TpyO. PaspeiBatonue ycwus (Tpy0a, pe3epByap).

5. HazoBute 061acTH THAPABIMYECKOTO COPOTUBIICHUS TPYOOIIPOBOIOB M OOBSICHHUTE, KaK
OTpeeNsitoT 00JacTh CONPOTUBIICHUS MTPH TUAPABIUYECKUX  pacyeTax.

6. M306pasuTe cXxeMbl JBIKEHHUS KUIKOCTH TIPH PE3KOM MoBopoTe TpyOs! Ha 90°, a Takke mpu peskoM
pacIIMpeHUH U PE3KOM CY)KEHHH TPYOONpoBO/Ia U TalTe MOSCHEHUS K HUM, YKa3aB, YTO XapaKTepHO
JUIS IBUKEHUSI IOTOKA MPU MPOTEKAHUU €T0 Yepes3 JII000€ MECTHOE CONPOTHUBIICHHUE.

7. IlpssMOM 1 HENIPSAMOM TUJIPABINYECKUN yap.

8. Cchopmynupyiite MOHITHS TUAPABIUIECKOTO yaapa.

9. Yto Takoe KaBUTAlMs, KAKOBBI €€ BHEIIIHUE PU3HAKHU?

10. Yro Ha3pIBaeTCsl KABUTALMOHHBIM 3aracoM Ah U Kak ero onpeesuThb NPy UCIBITAHUSX?

11. Yto Ha3bIBaeTCs KPUTHUCCKUM KaBUTAIMOHHBIM 3ariacoM Ahy,?

12.BriBog ypaBHeHUs bepuynnu. YpaBHenue bepHymnnu ams aneMeHTapHON CTPYHKHU peanbHOU
KUJKOCTH. ['€OMETpUYECKUI B SHEPreTUYECKUI CMBICI claraeMbix ypaBHeHus . bepnyiuu.

13. Kak Ha3biBaeTcst K03 (HULUEHT o, BXoAAmui B ypaBHeHue Jl. bepHynau 11 noroka peanbHON
KHUJKOCTHU, YTO OH YYUTHIBAET U OT YEro 3aBUCHUT €ro BeIM4nHa?

14. Yo Ha3bIBaETCS OMYCKACMbIM KaBUTAIIMOHHBIM 3a11acoM Ahyon?

15. ®opmyna PynneBa juist onpeenenns KpUTHYECKOro KaBUTallMOHHOTO 3arnaca’?

16. Yro Takoe BbICOTa BCACHIBAHUS M KaK OHA CBSI3aHA C KABUTAIHEH?

17. O6bsicHuTe, 4TO OOYCIOBIEHBI MOTEPU MOJIHOIO HANOpa U KAKOB HUX DHEPreTUYECKUH CMBICT?
[TosicauTe, 4YTO MOHUMAIOT NIOJI TEPMUHOM "ynienbHast dHeprus''?

18. O6bscHUTE TEPMUHBI "MECTHAsI CKOPOCTh" U "CPEIHSISI CKOPOCTh' M YKaXKUTE, KaK OMPEAETISIOT
3TH CKOpOoCTU?

19. CkopoctHas TpyOka u Tpyoka I[Iuro?

20. [osicHUTE, YTO TaKOE JIMHHS MTOJTHOT'O HAIOPA U MbE30METPHYUECKas JIMHHS, YTO OyIyT
MPEICTaBIATh COOON ATH JMHUM TPU PABHOMEPHOM  JIBUYKEHHUH peanbHOM KUIKOCTH?YTO
MTOHUMAIOT MO/ TEPMUHOM <OKUBOE CEYEHHE MOTOKA KUIKOCTH»?

21. Ha3oBuTe peXXMMBI IBUKCHUS )KUIKOCTH U YKOKUTE UX XapakTepHble ocodeHHocTH. [losicHuTe, uTo
Takoe kpuTepuil PeliHombaca, 1 Ha3o0BUTE (aKTOPBI, OT KOTOPBIX OH 3aBHcUT.IlosicHUTE, UTO Takoe
KpuTHieckoe uncio Pelinonbaca?

22. TlosicHuTe, KakuM 00pa30M MpH THAPABIMYECKUX pacy€Tax ONPEAEIsIIOT PEKUM JIBUKECHHUS
KHUJIKOCTH U, ¢ Kakoil enpto? [losicHuTe, 4TO Takoe KPUTHYECKasi CKOPOCTh, OT KaKHX (haKTOPOB

OHa 3aBHMCHT U Kak €€ onpeaeisator? Hanmummure n NosICHUTE aHAIMTUYECKUE 3aBUCUMOCTH TIOTEPh
Haropa 1o JUIMHE OT CpeIHEN CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpOYJIEHTHOM PEXKUMax
JIBUKEHUSI )KUIKOCTH.

23. Harumure u mosicaute Gopmyinel Jlapcu-Beiicoaxa u Beiicoaxa. [TosicHuTE, Kak ONMBITHBIM ITyTEM
OTIPEIeNIAI0T BeIUYMHBI KO3 GUIeHToB A u £.UTo XapakTepu3yroT K0o3(pGuuueHTs! A 1 & 0T KaKux
(akTOpoB B 00IIEM CITyyae OHH 3aBUCAT U KaK MX ONPEJEIAIOT MPU THAPABINYECKHX pacueTax?



24. O6BscHUTE, 9TO Takoe A3 1 Ad/d, Kak HATH BEIMUMHY A3 MPU THAPABINYECKUX pacyeTax.
Ha3zoBute 001acTi ruipaBIndeckoro CONpOTUBICHHUS TPYOOIPOBOOB U OOBACHUTE, KaK

OIPEAEISIIOT 00JIACTh CONMPOTUBIICHHS IIPU THAPABIMYECKAX  pacyerax.

25. MI306pasuTe cXeMbl ABUKEHHUS KMIKOCTU IIPU PE3KOM TT0BOpoTe TpyOn! Ha 90°, a Takke MpH peskoM
pacIIMpEeHUH U PE3KOM CY>KEHHH TPyOOIIpOBOA M JalTe MOSICHEHNS K HUM, yKa3aB, YTO XapaKTEePHO
IUISL IBVDKEHHS TIOTOKA TIPH IPOTEKAaHUH €T0 Yepe3 JF000e MECTHOE CONPOTHUBIICHUE.

26. YTo MOHMMAIOT IO/ MaJIbIM OTBEPCTHEM B TOHKOM CTEHKE IPU UCTECUEHUH )KUKOCTH U3 OTBEPCTUI?
Cxaroe cedueHue, MPUYUHBI CKATHSI CTPYH, YEM OLIEHUBAIOT BEJTMUNHY CHKATHUS CTPYH?

27. Uto HA3BIBAIOT HACAJIKOM, THITHI HAcaI0K, nx HazHaueHue? Koaddunument ckopoctu. Uto oH
YUUTBIBaET, Kak onpexaensercsa? Koadduuuent pacxona. UTo oH yuUTHIBAET, KaK ONpEACIsIeTCs?
Koa¢dhdunment conporusienus (oTBepcThs, Hacaaka). Kak oH onpenensercs 10 ONbITHBIM JaHHBIM?
OObsicHUTE, TOYEMY IIPH UCTEYCHUH U3 HACAIOK PACcXO0/1 )KUIKOCTH OOJIbIIe, YeM MPU UCTCUCHNUH W3
MaJIoro Kpyrjioro OTBEPCTHs B TOHKOW CTEHKe?

28. Hanmmmre u noscHUTE (YOPMYIIBI U ONPEACTICHUS CKOPOCTH M PacXoa MPH HCTCUCHNUH KHUIKOCTH
U3 OTBEPCTUH M HACAJIOK B aTMoc(epy MpH MOCTOSHHOM Harope.

29. N300pa3uTe 1 MOSCHUTE CXEMBI UCTEUCHHS KHUJIKOCTH U3 MAJIOTO OTBEPCTHS B TOHKOM CTECHKE

Y 4epe3 BHEITHUHN UIMHAPUYECKUN HacaloK B aTMochepy.

30. Yro Ha3pIBaeTCsl KABUTAIIMOHHOMN XapaKTEPUCTHKON M KaK OHa M300pakaeTcst rpadudecku?

31. Yto Ha3pIBaeTCS YaCTHOM KaBUTALIMOHHON XapaKTEPUCTHKON U KaK €€ MOJyYUTh IPU UCTIBITAHUIX ?

Kaprouka k nepBoii py0e:kHoii aTTecTaunu (4€TBEPTHINA CEMECTP)

1. Cxema BHXKEHHUS XKUIKOCTU. DIIeMEHTapHas CTpyHKka. JInHus Toka. YcraHoBUBIIEECS U
HEYCTaHOBUBLIECECS IBUKEHUE )KUAKOCTH. CpenHsas CKOpOCTh NOTOKA. Pacxon sKuaKoCTH.
VYpaBHeHue pacxoaa sl 2JIEMEHTAPHOM CTPYWKH, IOTOKA. Y PaBHEHHE HEPAZPBIBHOCTH.

2. IlosicHuTE, YTO TAKOE JIMHUS TOJIHOTO HAIlOpa U MbE30METPUYECKas JIMHUS, 4TO OYAyT
IIPEICTaBIATh COOOM ATH IMHUM IPU PABHOMEPHOM  JIBUYKEHUH peanbHOM kujIkocTu? Yrto
MTOHUMAIOT MO TEPMUHOM <OKUBOE CEUEHHE MOTOKA KUIKOCTH?

3. Hanumure u nosicuute popmynsl lapcu-Beiic6axa u Belicbaxa. [ToscHuTe, Kak ONBITHBIM ITyTEM
OTIpEeAEIAIOT BEIMYMHBI KO3DPUIIMEHTOB A U &. UTO XapakTepu3yroT K03)PUIMEHTHI A U & OT KakuXx
(hakTOpoB B 0OOLIEM CITyyae OHU 3aBUCAT U KaK UX OIMpPENEAIOT IPU THIPaBINYECKUX pacdyeTax?

7.7 _Bomnpocbl KO BTOpOii_py0e:kHOH aTTecTaluyu (YCTBEPTHIA CEMECTP)

1. U3mepenue pacxofoB U CKOPOCTEH KUIAKOCTH (00BEMHBIN U BECOBOM COCO0).

2. Pacxomomep Bentypu, mpuHIHI EHCTBUS.

3. T'mapaBianueckue conpoTUBICHUS. BA3KOCTh ®HUIKOCTH.3aKOHBI BHYTPEHHETO TPEHHUS.

4. Pexxumbl IBUKEHUS KHUJIKOCTH (JJTAaMUHAPHBIN, TYpOyJIEHTHBIH).

5. CdopmynupyiiTe MOHATUS THAPABIMYECKOTO yaapa.

6. Ilopsaok paGoThI PU CHATUM YaCTHON KaBUTALIMOHHOM XapaKTePUCTUKH

7. Kak momyyaroT KaBUTalIMOHHYIO XapaKTEPUCTUKY LIEHTPOOESKHOro Hacoca?

8. Ilpsimoit m HempsiMOW TuapaBiawueckuii ymap. Urto Takoe asza ymapa? OObsicHHTE
MpoIlecCc M3MEHEHUS IaBJICHUS B TPYOOIIPOBO/IE, TUTAEMOM U3 pe3epByapa, MpH MpsiMOM
THIPABINIECKOM yAape.

9. Hamummre u noscuute ¢popmyny H. E. XKypackoro ans onpeneneHus MOBBILICHUS
naBneHus npu ynape. Hanummre u nosicHute GopmMyiny Ui ONpenesieHUus] CKOPOCTH
pacrpocTpaHeHHsl yIapHOH BOJHBI.



10. Ha3zoBuTe TexHHMYecKue MoKazaTeau Hacoca. UTo Takoe Mojaya Hacoca, uieajbHas
1ojilaya ¥ Kak OHa omIpeJensieTcs pu ucnblTaHusax? UTo Takoe Harop Hacoca U Kak ero
OTIPENINIUTh IO TMOKa3aHusAM MpuOopoB? UTo Takoe MOIIHOCTh HAacoca W IOJIe3Has
MOILHOCTb?

11. Yro Takoe KII/] Hacoca? Kakue norepu yuntsiBaeT KI1JI Hacoca u ero cBs3b ¢ ApyrUMHU
KIIA? Yto Ha3pIBaeTCa XapakTEpUCTUKON Hacoca? YUto Ha3biBaeTcs mojieM Hacoca Q-H
u cBs3b ero ¢ KIIJI nacoca?

12. Yro Takoe rugpoarHaMHUecKas rnepenada’

13. Ha3nauenue rugpoarHaMHUECKUX nepeaay?

14. B yeMm paznuuue MeXAy TUApoMydTOl U ruaApoTpanchopmaropom?

15. Kak wu3MeHsoTCs 1mojaya, HAmop M MOIIHOCTh Hacoca INpPU H3MEHEHHUH YacTOThI
BpalleHus pabouero koieca?

16. Yto Takoe KaBHTaUus, KakoBbl €€ BHemHWEe npuszHaku? UYUro Ha3bIBaeTCA
KaBUTAIIMOHHBIM 3amiacoM Ah U Kak ero onpeeauTb MPH UCIBITAHUSX ?

17. Yto Ha3bIBaeTCcd KPUTUYECKMM KaBUTALMOHHBIM 3amacoM Ahkp? YUYrTo Ha3bIBaeTcCs
JI0ITyCKaeMbIM KaBUTALMOHHBIM 3anacoM Ahjon? ®opmyna Pyanesa juist onpenesneHus
KPUTHYECKOI'0 KaBUTALIMOHHOTO 3araca?

18. Kak onpenenuTh MOITHOCTh HA HACOCHOM U TYpOMHHOM JIOTTACTHBIX Kojecax?

19. Yro Taxoe KII/l, nepenarouyHoe OTHOLICHHE, CKOIBKEHUE U KaKas MEKIY HUMHU CBSI3b?

20. Yro Takoe yHUBEpCaIbHAs U IPUBEICHHAS XapaKTEPUCTUKH U KaK OHU U300pakaroTcs?

21. Yro Takoe BBICOTA BCACHIBAaHWS W KAaK OHA CBs3aHa ¢ KaBuTammen? Yto Ha3piBaeTcs
KaBUTAI[MOHHOM XapaKTepUCTUKOM M Kak oOHa u3o0paxaercs rpaduuecku? Yro
Ha3bIBAETCS YAaCTHOM KaBUTAIMOHHOM XapaKTEPUCTUKOM M Kak €€ MOJNy4yuTb IpH
WCIIBITAaHUAX ?

22. Yto Ha3biBaeTcs OOBEMHBIM HACOCOM, Kakue Bbl 3HaeTe oObeMHble Hacochl? UTo
Ha3bIBAETCS XapaKTEPUCTUKON 00beMHOro Hacoca? M300pa3uTte XapakTepuCTUKY 3TOTO
Hacoca.

23. Yto Takoe k03P PHUIIMEHT MOMEHTA U KaK €ro ONpeaeTuTh?

24. Kakue rupoMydTsl Ha3bIBAIOTCS PETYINPYEMBIMU?

25. Ha3zoBwWTe ¥ MOSICHATE OCHOBHBIE TEXHUYECKHE TIOKA3aTEIN 00BEMHBIX HACOCOB.

26. Yrto Ha3bIBaeTCsl HAMOPHON XapaKTEepUCTHKONW OOBEMHOr0 HEpEeryJupyeMoro Hacoca,
KakoBO e€ rpaduueckoe nzo0paxxeHue?

27. Yro Takoe K03(pPULMEHT yTeueK Hacoca U Kak OH CBsI3aH ¢ 00bEMHBIM K03()(DUITUEHTOM
II0JIE3HOTO AeUCTBUS?

28. HammmmTe U MOSICHATE YpaBHEHUE HAITOPHON XapaKTEPUCTUKNA 0OBEMHOTO Hacoca.

29. Kak ompenenuTs MOIIHOCTh MPHUBOAHOTO MABHTATENs OOBEMHOTO Hacoca IO €ro
napaMmerpam.

Kaprtouka ko BTOpoii py0e:kHOi aTTecTaluu (Y€TBEPTHIN cemecTp)

1. 3mepenne pacxoi0oB U CKOPOCTEH KUIKOCTH (0OBEMHBIN U BECOBOM CIOC00).
Pacxonomep Bentypu, npuHIMN 1eHCTBHS.

2. Harmmwmre u nmosicante popmyny H. E. JXKypaBckoro mist onpeaeneHns NOBBIICHHS TaBICHUS
npu yaape. Hanummre u nosicaute Gopmyiy aiis onpeaeneHusi CKOpOCTH pacpOoCTpaHEHUS
yAApHOU BOJIHBI.

3. Uto Takoe KIIJ[ nacoca? Kakue norepu yuutsiBaet KI1/I Hacoca u ero cBs3b ¢ npyrumu KITA? Yro
Ha3bIBAETCS XapaKTEpUCTUKOM Hacoca? YTo HasbiBaeTcs nosneM Hacoca Q-H u cBs3b ero
¢ KIIJI nacoca?



7.8 Tectnl mo Moayaro 1 I'mapocraTrnka

I'mapocraruka u3yuaer:

A. 3aKOHBI JBUKCHUS HKUJKOCTH.

B. 3akoHbl TOKOS )KUIKOCTH.

C. 3akoHBI YCTAHOBUBILETOCS JABUXKEHUS KUIKOCTH.

D. 3akoHBI HEYCTaHOBUBILIEIOCS JABUKEHHS KUIKOCTH.

E. 3akonbsl paBHOBeCHs XHUIKOCTEH U paccMaTPUBACTCS MPAKTUYECKOE MPUIOKEHHUE ITUX
3aKOHOB.

ANSWER: D,E

Cuibl, AeCTBYIONINE Ha OTPAHUYEHHBIN 00BEM KUJIKOCTH, B THAPABIMKE IPUHATO JEIUThH Ha!
A. Ilpsimble U 0OpaTHBIE;

B. BHeninue u HapyXHBbIE;

C. BHyTpeHHUE U BHELIHUE;

D. HopmanbHbie U NIEpIEHIUKYIISIPHBIE;

E. KacarenpHble 1 HapyKHBIE.

ANSWER: C

Cutbl, 1EMCTBYIONINE HA OTPAHUYCHHBIM 00bEM JKUJIKOCTH, B TUJIPABIIMKE MPUHSTO JEIUTh Ha!
A. Ilpsimbie u 0OpaTHEIE;

B. BHemHne u HapyKHBIE;

C. HopMasnbHble U IEPIIEHANKYIISIPHBIE;

D. KacarenbHble 1 HapyXKHBIE.

E. Het mpaBuiibHOTO OTBETA

ANSWER: E

BuyTpeHHue cuiibl ASHCTBYIOIINE HA OTPAHUYEHHBIH 00bEM KUAKOCTH MPECTABISAIOT COOOM:
A. Cwibl TPOTUBOJCHCTBUS MEXKIY OTICIHHBIMH YaCTHUIIAMH PAaCCMaTPUBAEMOIo 00beMa
AKUJKOCTH;

B. Cunbl B3auMOJEWCTBHS MEXIY OTICIBHBIMH YaCcTHUIIAMH PAaCCMaTPUBAEMOro 00beMa
AKUJKOCTH;

C. Cuiibl HanpaBJIEHHbIE BHYTPb 00bE€Ma KUAKOCTH;

D. Cunbl, HanpaBieHHbIE BAOIb 00beMa KUIKOCTH.

ANSWER: B

BuemiHue cumbl, 1eHCTBYIONINE HA OTPAHUYCHHBIH 00bEM KUJIKOCTH JAENATCS:

A. Ilpsimble U 0OpaTHBIE;

B. Ha cunbl moBepXHOCTHBIE, MPUIIOKEHHBIE K TMOBEPXHOCTSIM, OTPaHUYUBAIOIIUM O0BEM
XKUJKOCTH W CHJIBI 00BEMHBIC, HETIPEPBIBHO pacIpeeieHHbIE TT0 BCeMY 00beMY JKHUIKOCTH.
C. HopManbHble U IEpIIEHANKYISIPHBIE;

D. Ha cunbl MaccoBeie, MPEPHIBHO paclpe/iesieHHbIe 10 BCEM Macce IKUIKOCTH, W CHIIBI
00BEMHBIE, MPEPHIBHO pacipeieNieHHbIe 0 BCeMY 00beMY KMIKOCTH.

E. Bce oTBeTHI HEpaBUIIBHBIE.

ANSWER: B

NneanpHOM, MM COBEPIICHHON KUIKOCTHIO HA3bIBAECTCS KUIKOCTh, KOTOpas:

A. OGnanaeT abCOMIOTHON HEC)KUMAEMOCTBIO, IMEET TEMIIEPATyYpHOE pacIIMpEHUE, OKa3hbIBaeT
CONPOTHUBJICHNE PACTATUBAIOIINM M CABUTAIOIINM YCHIIHIM;

B. He o0namaer BSI3KOCTBIO, XapaKTEepPU3YeTCs IMOJHBIM OTCYTCTBUEM TEMIIEpaTypHOTO
pacupeHus;

C. Ob6namaer aOCONIOTHOW HECKUMAEMOCTBIO, TOJIHBIM OTCYTCTBHEM TEMIIEPAaTypPHOTO
pacImMpeHusi ¥ He OKa3bIBAET COMPOTUBIICHUS PACTITHBAIOIINM U CABUTAIOIINM YCHITHSIM;

D. Her npaBuiibHOrO OTBETA

ANSWER: B,C

BszkocTh  KuakocTH:

A. DTO CBONCTBO KHUIKOCTH U3MEHITL CBOH 00BEM IO JaBIIEHHUEM;



B. DT0 CBOHCTBO XKHUIKOCTH MEHATH CBOIO (OpMy MOa NEUCTBHEM CHJI HE3HAYUTEIbHOU

BCIIMYHUHBI,

C. DTO CBONCTBO KHUIKOCTHU OKa3bIBaTb COIIPOTHUBJICHHUE OTHOCHUTCIBHOMY CIABUTY COCCIAHUX

CJIOEB;
D. Her npaBusibHOTO OTBETA.

ANSWER: C

Cxonbko [Tackaneii cocraBisieT ogHa arMocdepa?

7.9 Bonpochl K 3K3aMeHY 1o JucuuijiuHe «I'mapaBiauka u HedTerazonpasi

SN n =~ W
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THIPOMEXAHUKA) (YETBEPTHINA CEMECTP)

. OCHOBBI THJIPOJMHAMUKU. [ uApOCTaTHUYECKUE 3TIEMEHTHI IIOTOKA (CMOYEHHBIN IIEPUMETP, HAIIOPHOE

JBUKEHHE, THJIPABINYECKUHN pagnyc).

. CxeMa JBM)KEHUS KUJIKOCTH. DJIEMEeHTapHas cTpyiika. JIuHus Toka. Y craHOBUBIIEECS U

HCYCTAaHOBUBIICCCA ABUIKCHUC )KUAKOCTHU. CpCI[H?I?I CKOpPOCTH ITOTOKaA. Pacon[ KHUOKOCTHU.

VYpaBHeHHe pacxoja Ui 2JIEMEHTapHOM CTPYHKH, IOTOKA. Y PAaBHEHUE HEPA3PBIBHOCTH.

. UTo Takoe KaBUTalLUsl, KAKOBBI €€ BHELIHUE IPU3HAKU?
. Uro Ha3bIBacTCS KABUTAIIMOHHBIM 3amacoM AN U KaK ero ONnpeAeIuTh MPH UCTIBITAHUSX?
. UTo Ha3bIBaeTCS KPUTUUSCKUM KaBUTAIMOHHBIM 3aniacoM Ahy,?

. BeiBog ypaBHeHust bepnyiin. YpaBHeHue bepHyuin aiis 31€MEeHTapHOU CTPYUKHU pealibHOM

KHUIKOCTH. FGOMCTpI/I‘IeCKI/Iﬁ n BHGPFCTH‘IGCKI/Iﬁ CMBICJI CJIara€MbIX YPaBHCHUS l[ BepHyHHI/I.

. Kak naspiBaercs koaddunueHT o, Bxonaumii B ypaBHenue Jl. bepHymu 11 moToka peaibHON

KUJKOCTH, YTO OH YYHUTHIBACT U OT YCTO 3aBUCUT €TI0 BeIUYMHA?

. Uto Ha3kIBaeTCs AO0IMYCKACMbIM KaBUTAIITMOHHBIM 3al1aCOM Ahﬂon?

9.

®opmyna Pynnesa nis onpeneneHuss KpUTUYECKOTO KaBUTAI[MOHHOTO 3amnaca?

10. YUto Takoe BbICOTA BCAChIBAHUS U KaK OHA CBJI3aHa C KaBUTAI[AEH?

11. O6’LHCHI/ITC, 4qTo O6YCJ'IOBJ'I6HLI MOTCpU IOJHOI'O HAIlOpa U KAKOB HX SHCPFGTI/I‘IGCKI/Iﬁ CMBICIT?

[TosicauTe, 4TO MOHUMAIOT IO TEPMUHOM "ynienbHast dHeprus''?

12. O6bsicHUTE TePMUHBI "MECTHAsE CKOPOCTh" U "CpesiHss CKOPOCTh" M YKaXKHUTE, KaK OMpPEesioT

3TH CKOpocTu?

13. CkopoctHas TpyOka u Tpyoka I1uto?

14. HOHCHI/ITC, YTO TAKOC€ JIMHUS IMOJIHOI'O HAIlopa U NMbE30METPHUYICCKAA JIMHHUSA, UTO 6y,Z[YT

15. HazoBute pexumbl IBHKEHUS )KUJIKOCTH U YKaXKUTE UX XapakTepHble oco0eHHocTu. [loscHute, 9To

Takoe Kputepuil PeitHonbaca, U Ha30BUTE (PaKTOPBI, OT KOTOPHIX OH 3aBUCHUT. [losicHuTe, 4TO Takoe

MpEACTABJIATH c000M 3TH TMHUU IIpyu paBHOMCPHOM JABHKXCHHUHA peanLHoﬁ )KI/IIIKOCTI/I?

KpuTHieckoe uncio PeliHonbaca?

16. [losicuuTe, KakMM 00pa30M P TUAPABIMYECKUX pacuéTax ONpeNeNsIioT PeKUM JIBUKECHUS

XKHUJKOCTH U, ¢ Kakou 11enbio? [loscHuTe, 94TO Takoe KpUTHYECKAst CKOPOCTh, OT KaKux (haKTOpPOB

OHAa 3aBHCHT H Kak €€ onpenenmoT? HammmmTe n IosSCHUTE aHAIMTUYECKHE 3aBUCHMOCTH IIOTEPHb



Haropa IO JAJIUHE OT CPEAHEN CKOPOCTH MOTOKA MPU JIAMUHAPHOM U TYPOYJIEHTHOM PEXHMAaxX
JOBUKEHUST KUIKOCTH.

17. Hanmumure u nosicaute ¢popmynsl Jlapcu-Belicoaxa u Belicbaxa. [TosicHuTe, KaK OMBITHBIM ITyTEM
OTIPEIENIAIOT BEMUYUHBI KO (HUIeHToB A U &. UTo xapakTepu3yroT Ko3pPpHUIueHTH A 1 § OT KaKux

(akTOpoB B 00IIIEM CITyyae OHU 3aBUCAT U KaK UX OMPENEeNsIOT IpU THIPABINYECKUX pacueTax?

18. O0BsicHUTE, yTO Takoe A3 U Ad/d, Kak HAUTH BETUYHHY Ad TP TUAPABINYCCKUX PacyeTax.
HazoBute 00mactu ruipaBiInyecKoro COnpoOTUBICHHS TPyOOIIPOBOIOB U OOBSICHUTE, KaK
OIIPENIeNIAIOT 00IACTh CONPOTUBIICHHS TPU THAPABIMYECKUX  pacueTax.

19. M306pa3uTe cXeMbl JBUKEHUS )KUIKOCTH IIPH PE3KOM NoBOpoTe TpyOs! Ha 90°, a Takske mpu pe3koM

pacIIMpeHH U PE3KOM CY)KEHHH TPYOONpoBO/Ia U TaNTe MOSCHEHUS K HUM, YKa3aB, YTO XapaKTepHO
JUISL IBUYKEHHUSI TIOTOKA MPU MPOTEKAHUU €ro Yepes3 F000e MECTHOE COMPOTHUBIICHHUE.

20. YTo MOHUMAIOT MO MaJbiM OTBEPCTUEM B TOHKOW CTEHKE MPU UCTEUCHUH JKUIKOCTH U3

OTBEpPCTHUI?

CxkaToe cedyeHue, IPUYUHBI CXKATUsI CTPYH, UEM OLIEHHUBAIOT BEJIMUMHY CHKATUS CTPYH?

21. Yto Ha3BIBAIOT HACAJAKOH, THITHI HACAJOK, MX Ha3HaueHHe? Koadduuuent ckopoctu. Uto oH
yuuThIBaeT, kak onpenensercs? Koadduuuent pacxona. Uto oH yuuThiBaeT, Kak onpenensieTcs?
Koaddunment conporupiienus (oTBepcTus, Hacaaka). Kak oH onpenensieTcst o ONbITHBIM JTJaHHBIM?

OOmpsicHHTE, TTIOYEMY TIPH UCTCUYCHUH W3 HACAJOK PAcXo]l )KUIKOCTU OOJIbIIe, YeM MPU MCTCYCHUH W3

MAaJIoro KPyrjioro OTBEpCTUSl B TOHKOW CTEHKeE?

22. Hanummte U osicHUTe GOpMYIIbI [JIs ONIpeieNICHUs] CKOPOCTHU U pacxojia MPH UCTEUCHUH KUIKOCTU

13 OTBEPCTUH U HAcaJOK B aTMOC(EpPyY IpU MOCTOSHHOM HaIlope.

23. 300pa3ute U MOSCHUTE CXEMBbl HCTECUYEHHUS KHUAKOCTU U3 MAJIOTO OTBEPCTHS B TOHKOM CTEHKE
U Yepe3 BHENIHUHN IIMIMHAPUUYECKHUI Hacalok B aTMochepy.

24. Yro Ha3bIBaeTCs KaBUTAIIMOHHON XapaKTepUCTUKON M KaK OHa M300paxaercs rpaduyecku?

25. Yto Ha3bIBaeTCs YaCTHOM KaBUTALIMOHHOW XapaKTEPUCTUKON U KaK €€ MOJyYUTh Npu

WCTIBITAaHUAX ?

26. N3mMepeHne pacxoa0B U CKOPOCTEH KUIKOCTH (0ObEMHBIN 1 BECOBOH CI1OCO0).
Pacxonomep BeHTypH, IpUHLIAI JEHCTBHUS.

27. I'mapaBnndeckue conpoTUBIeHUs. BI3KOCTh )KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHHUSI.

28. PexxuMbl ABMKEHUS KUIKOCTH (JITAMUHAPHBIHN, TYpOYICHTHBIN).

28. ChopmynupyiiTe MOHIATUS THAPABIMUYECKOTO yaapa.

29. Tlopsinok pa®OThI P CHATHH YaCTHOW KaBUTAIIMOHHOM XapaKTEePUCTHUKU

30. Kak mosydaroT KaBUTAIIMOHHYIO XapaKTEPUCTUKY IIEHTPOOEKHOTO Hacoca?

O0pazen Ouitera k 3k3amMeHy no aAucuuivinge «'uapasianka n Hererasopasi
THAPOMEXaAHUKA)

| I T'PO3HEHCKMI T'OCYJIAPCTBEHHBI HE®TSIHON TEXHUYECKHUIA YHUBEPCUTET




KA®EJIPA "TEIVIOTEXHUKA U I'J]JPABJINKA"

Jucrunnmna TI'napaBiauka U HedTerazopasi riipoMexaHnuKa

Bujier Ne 1

1. | aBiieHue >kMJIKOCTH Ha cTeHKU TpyO. PaspeiBatoniue ycuiusa (tpy0a, pesepByap).

2. | BoiBox ypaBHenus bepnymnu. YpaBHenue bepHyiu J1sl 371EMEHTapHOU CTPYIKH peabHOM
JKUJIKOCTH. ['€OMETpUYECKUI 1 DHEPreTHUYECKUI CMBICII cllaraeMbiX ypaBHeHus Jl. bepHymin.

3. | Hamummre u nosicaure dopmynsl Jlapcu-Belicbaxa u Belicbaxa. [losicHuTe, Kak ONBITHBIM
IyTEM ONPEACIAIOT BEMUYUHBI KOAPPHUIHUEHTOB A 1 &. UTO XapaKkTepu3yroT KO3 (UIIMESHTHI A
u & oT Kakux (akTOpoB B OO0IIEM ciaydyae OHM 3aBUCAT M KakK HX OINPEACISAIOT IpHU
TUIPABIMYECKUX pacyeTax”?

4. | Yro Takoe HAIoOp Hacoca M Kak €ro OINpeNeNUTh MO MoKazaHusM npubopoB? YUro Takoe
MOITHOCTbh HAacOCa M M0JIe3HAs] MOIIIHOCTh?

3aB. kadeapoii
«TennoTexHuka v TUIPaBINKay P.A-B. Typnyes

7.10 Tekymmuii KOHTPOJIb (Y4eTBEPTHI ceMecTp)

JlaboparTopHas padora 1.2
Omnpenenenue ONBITHBIM MyTeM ciaraemMbix ypaBHenust /{. bepuyJn

1. Heas padoThI:
1. OnpesIenuTh OMBITHBIM IIyTeM craraemsle Z, p/pg, v2/2g ypaaenus [I. Bepaymnu ans cedenuit |-
I...11-11, a Taxoke moTepu monHOro Hamopa hwi2 Mexay cedeHusmu (cM. puc. 8,9).
2. BBIMMCINTH CpelHHE CKOPOCTH TOTOKA » M OTBEYAIONIME UM CKOPOCTHBIE HATOpPHI 02/2Q s
yKa3aHHbIX KHUBBIX CEUEHUI MMOTOKA KUKOCTH.
6. [TocTpouTth B Macmrabe 1o ONMBITHBIM JTAHHBIM ITbE30METPHUUECKYIO JTHHUIO M JIMHUIO TTOJHOTO
Haropa (cM. puc.6).

7. OCHOBHBbIE KOHTPOJIbHbIE BONPOCHI (K .1a6. pa6ome 1.2)

1. TlosicHuTe TEOMETPUYECKUI CMBICH cllaraeMbix ypaBHeHus Jl. beprymm.

2. TlosicHuTe SHEpreTUYeCcKHi CMBICH ciiaraeMbix ypaBHeHus Jl. beprymm.

3. Kak HazpiBaeTcs KOdQPUIHMEHT o, BXOASMUN B ypaBHeHue J[. bepHymm s moTtoka peambHON
KUJKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCHUT €r0 BEJIMYNHA?
OOmpsicHHTE, YTO 00YCIOBICHBI IOTEPH MOJHOTO HAIOPA U KAKOB UX SHEPreTUYECKUNA CMBICI?
[TosicHuTe, 4YTO MOHUMAIOT MOJI TEPMUHOM "yienbHast SHeprus'?

OOBsicHUTE TEPMHHBI "MECTHAast CKOPOCTh" U "CpeaHsst CKOPOCTh" M YKKUTE, KaK ONPENeNsioT 3TH



cKopocTtu?

7. TlosicHUTE, YTO TaKO€ CKOPOCTHAs TpyOKa u TpyOka [1uro?

8.

10.

[losicuute, 4TO Takoe JHMHUA TMOJHOTO HAalopa M MbE30METPUYECKas  JIMHUSA, 4YTO OyIyT
MPEACTABIATH COOOM 3T JIMHUU TIPH PABHOMEPHOM  JIBMXKEHUHU PEATbHOU KUJIKOCTHU?

YUTO MOHMMAIOT O] TEPMUHOM «OKMBOE CEUEHHE ITOTOKA KUIKOCTU»?

OxapaxkTepu3yiiTe IBUKEHUE >KUAKOCTH Ha myTu Mmexay cedenusimu [-1 + II-1I, ucxoms u3

KJIaCCU(PUKAIMK IBH)KCHHUH JKUIKOCTH.

5. Pe3ynbTarhl U3MEpPEHU U BEIYUCICHUI

JlabopaTtopnas pa6ora 1.3

JKCNEePUMEHTATbHAS WLTIOCTPANMS JAMUHAPHOTO ¥ TYPOYJIEHTHOIO PeKUMOB

ABHKCHUA KHIKOCTH, OIIPEACTCHUEC 3AKOHOB COIIPOTUBJICHUA U KPUTHYIECCKOI'0

yucJja PeitHoabaca
1. Heab padoThIi:

1. y6eI[I/ITLC${ Ha OIIBITC MTYTECM OKpAallHNBAHUA CTpYﬁKH BOJBI B CTEKJITHHOU TPY66 B CyHICCTBOBAHUUA

JAMUHAPHOTO U TYpOYyJIEHTHOTO PEXKUMOB.

2. BbIUMCIUTb 110 JaHHBIM OIBITOB, IPOBEACHHBIX Ha 3TOM TpyOe, uncia PeiiHombaca npy JJaMUHApHOM

2.

U TypOYJICHTHOIO PEXKMMaX, CPABHUTD MX C KPUTHUECKUM, YOSTUTHCS, YTO TIPH JTAMUHAPHOM PEXKUME
Re< Rey, , a mpu TypOyneHTHOM — Re > Rey,.

. TTocTpouTh 1O OMBITHBIM JaHHBIM, MMOJYYEHHBIM Ha BHHUILUIACTOBOM TpyOe, rpaduk Ighe=Ff(lgv),
OIPEETUTh C €r0 MOMOIIBI0O KPUTHYECKYIO CKOPOCTh U ip, & Y€PE3 HEC BBHIUUCIHTH KPHUTHUECKOE

gucio Rey, = 2320.

[MoarBepmuth ¢ momotbio rpaduka Ighe=f(IgL ), uTo mpu TaMUHAPHOM pex’HME MOTEPU HATIOPa IO

JUTHHE he TIPOMIOPIIMOHANBHBI CPEeHEH CKOPOCTH B MEPBOW CTEINCHHU, a MPHU TYpOYJICHTHOM - B

crenenu 1,75 <m <2,

OcHOBHble KOHMPOJAbHbIE 8oNpockl (K 1a6. pabome 1.3)

1. HazoBure pexuMbl IBUKEHUS )KUIKOCTH U YKAKUTE UX XapaKTepHbIE OCOOCHHOCTH.

2. TlosicHuTe, 9TO Takoe KpUTepHUil PeitHomNbaca, 1 Ha30BUTE (DAaKTOPHI, OT KOTOPHIX OH 3aBUCHT.

3. TlosicHuTe, 4TO Takoe KpuTHUECKoe yncio PeitHonbaca?

4. Tlosicuure, KakuM 0Opa3oM MpH THUAPABIMYECKUX PACUETAX OMPEIENAIOT PEKUM JBHKEHHS
JKHIKOCTH U, ¢ KaKOH 11eJIbI0?

5. TloscHuTe, YTO Takoe KPUTHYECKAs CKOPOCTh, OT KakuX (DaKTOPOB OHAa 3aBUCHUT M Kak €€
onpenensor?

6. HanummuTe M MOsICHUTE aHATUTHYECKUE 3aBUCUMOCTH IOTEpPh HANopa MO JUIMHE OT CpeaHel
CKOpPOCTH TOTOKA MPH JIJAMUHAPHOM U TYpOYJIEHTHOM PEKHUMaXx JIBHXKEHUS )KHUJIKOCTH.

7. W3o0pasute Trpaduk 3aBUCHMOCTH TOTEpPh HAmopa Mo JUIMHE OT CpeaHer ckopoctu ( B
Jorapu(pMHUUECKUX KOOPANHATAX) U IaiiTe MOSICHEHUS K HEMY.

8. TosicHure, kak onpenenstores Re u Rekp mis Tpy6 Hekpyrioro ceuenmus?



9. Toscuute, noemy rpapux he = () CTPOAT B TArOpH(MHECKNX KOOPIHHATAX?
10. TlosicauTe, TO TaKOE THAPABIUECKUM PAIUyC U YTO OH XapaKTepu3yer?

JlaGoparopnas padora 1.4
N3yyenue ruipaBiandecKux NoTephb Mo JAJuHe TPyOONPoOBOIa U B MECTHBIX

CONMPOTUBJCHUSAX

1. Heab padoThI:
1. OnpenenuTh IO ONBITHBIM JaHHBIM, BOCHOJB30BaBIIUCHL (opmymamu (1) u (2), 3HaYeHHE

Kod(hduULMeHTa TUAPABINYECKOTO TPEHUS /10,1 U BeIMYMHBI Kod(dduimenrta é/ IUIs TpeX BUIOB

MECTHBIX COHpOTI/IBHeHI/Iﬁ;

2. YcTaHOBHTH, BOCIIONB30BABIINCH COOTHOMIEHUs MU A.H. AnpTiryns wim ke rpaduxom Hukypamze
(cM. puc. 1) obnactu TUIPABINYECKOTO COMPOTUBIIEHUS, B KOTOPBIX pad0oTalIi yYaCTKU HAIIOPHOTO
TpyOOIpoBOIa;

3. BbluMCINTh 3HAYCHHS KOS(DOUIMEHTOB TI'HMAPABIMYECKOTO TPEHHS A 110 COOTBETCTBYIONIAM
SMIUPUYECKUM (OpMYIIaM;

4, Haiitu cripaBoYHbIC 3HAYEHUS KOA(DPHUIIMEHTOB MECTHBIX COMPOTHUBICHUI (C: o TaduILE,

p.nos.

é/ pp B G p.c. BPIUUCIHUTE IO dbopmynam (4), (6);

5. OIIGHI/ITI) CXOOAUMOCTD ﬂ/on n C UX paCYCTHBIMU CIIPABOYHBIMU 3HAYCHUAMM.

on

OcCHOBHbIE KOHTPOJIbHbIE BONIPOCHI (K .1a6. pa6ome 1.4)
1. Hamummre u nosicante popmyins Japcu-Belic6axa u Beiic6axa.
[TosicHuTe, KaK ONBITHBIM ITYTEM ONPENEISIOT BEIUYMHBI KOO OULIUEHTOB A U &.
3. Uro xapakTepusyioT KodpGUIMEeHTs A 1 & OT KakuX (paKTOpOB B 0OIIEM CTydae OHM 3aBUCAT U KaK
UX ONPENENSIIOT MPU THIPABINYECKUX pacueTax?
OOBsicHUTE, UTO Takoe A, 1 A,/d, Kak HaWTH BETUYMHY A, IPU THIPABIHYECKUX pacyeTax.

HazoBute o00nacTy TUApaBINYECKOTO CONPOTHUBIEHHUS TPYOONMpPOBOJOB U OOBICHUTE, Kak
OTpeNeNAIoT 001acTh CONPOTUBIICHHS TPU TMJIPABIMYECKUX  pacyeTax.

6. M306pa3ute cxeMbl ABHKEHUS KHAKOCTH MPU PE3KOM MOBOPOTe Tpy6hl Ha 90°, a Takske MpH pe3koM
paclIMpeHH M PEe3KOM CYKEHHHM TpyOOmpoBoJa M JalTe MOSCHEHUS K HHUM, YyKas3aB, UTO

XapakTEPHO IS IBMXKCHHS TIOTOKA MPU MTPOTEKAHUU €T0 Yepe3 JIF000e MECTHOE COMPOTUBIICHHE.

JlaGoparopHnas padora 1.5
N3y4veHne ucredeHus ;KUAKOCTH Yepe3 MaJjible OTBEPCTHSA B TOHKOHM CTEHKe U

HACA/IKM NPHU MOCTOSIHHOM Hamope B atMmocdepy.

1. Heab padoThI:



1. OnpenenuTh MO ONBITHBIM JAHHBIM BEIHYHHBI KOXPPHUIUCHTOB:  Lon, Pon, Eon, Gon, TPHU

UCTEUYCHUH Yepe3 Malloe KPYyrioe OTBEpCTHE auaMeTpoM 0 = 2 CM NpH MOCTOSHHOM Harope B

aTMocdepy U BEIUYUHBI KOOPPHULUCHTOB LiHon = (PHon = {Hon VTSI BHEIIHETO IMJIMHAPHUYECKOTO H

KOHMYECKUX ( CXOAIIErocs U pacXosIIerocs) HacaakoB pu H = const B atmocdepy.

2. CpaBHUTb 3HaUeHHS KOA(PPUIIHEHTOB, MOTydEHHBIE B ONBITAX, CO CIIPABOYHBIMH U TOACYUTATH
OTHOCHTEJIbHBIC OTKIIOHECHHS.

OCHOBHBIE KOHTPOJIbHbIE BONIPOCHI (K .1a6. pa6ome 1.5)

UTO MOHUMAIOT MO MAJIBIM OTBEPCTHUEM B TOHKOM CTEHKE IIPU UCTCUCHHUH KUJIKOCTH U3 OTBEPCTUI?
Cixaroe cedeHue, IPUYUHBI CXKATUS CTPYU, YEM OLICHUBAIOT BEJIMUMHY CIKATUS CTPYHU?
Yro Ha3BIBAIOT HACAAKOM, THUIIBI HACAJ 0K, MX Ha3HAUYCHHUE?

Koaddunment pacxona. UTo OH yuuTHIBaET, KaK ONpPEaEsIeTCs?

1

2

3

4. Kosdpdumument ckopoctu. YTo OH yUUTHIBACT, KaK OMpeAesieTcs?

)

6. Koaddunuent conporusienus (0TBepCcTHs, Hacaaka). Kak oH ompeaesnsercs 1mo OnbITHBIM TaHHBIM?
7

. OOBsicHUTE, TOYEMY IIPU UCTEUEHUH U3 HACAJ0K PacXo XKUAKOCTU OOJbIIEe, YeM IPU UCTEUEHUU U3
MaJioro Kpyrjioro OTBEpCTUsl B TOHKOW CTEHKE?

8. Hamummre u nosicHute GopMysibl AJ1s ONPEAEICHUS] CKOPOCTH U pacxoa PU UCTEUEHUH )KUJKOCTH
U3 OTBEPCTUH M HACAJIOK B aTMoc(epy IpH MOCTOSHHOM Harope.

9. I/I306pa3HTe U TOACHUTEC CXEMbI UCTCUCHU A ) KUAKOCTHU U3 MaJIOTr'0 OTBEPCTUS B TOHKOM CTEHKE U qgepe3
BHEIIHUH [IMJIMHIPUIECKUI HACaJOK B aTMOCheEpy.

10. Kakoe ypaBHEHHE JIKHUT B OCHOBE ()OPMYIT JUISI BBIYMCICHUSI CKOPOCTH MCTEUYEHHUSI O M pacxona
xuakoctu Q mpy UCTEUEHUU U3 OTBEPCTHM U HacankoB? Hamummure 1 NOsICHUTE 3TO ypaBHEHHUE.

JlaGoparopHnas padora 1.6
JKCNEePUMEHTAIBLHOE H3yYeHUe MPSIMOr0 THAPaBJIHMYECKOro yaapa B HAIOPHOM

TpyOOnpoBoOaE

1. Hesas padoTsI:
Onpej:[eJme OIIBITHBIM NYTEM BCJIWYHMHY IMOBBIIICHUA JaBJICHHUA AP on IIPHU TPIMOM
TMJIPaBIMYECKOM yape B HalIOPHOM TPYOOIPOBOJIE, CPABHUTH €€ C BEIMYMHON AP, BBIYMCICHHOM 1O

dopmyne H. E. XKykosckoro (cMm. popmyny 1), ¥ mOICUUTATh OTHOCUTENIBHOE OTKIIOHEHHE

1oz AP APonl L0,
AP AP 0

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

1. CdopmynupyiiTe HOHATHS THAPABIMYECKOTO yaapa.

2. IlpssMo# u HENPsIMOM T'MAPABIMYECKUH yaap.

2. Yro Taxoe dasa ynapa?

3. OO0bsAcHUTe HpoliecC M3MEHEHHs NaBlIeHUs B TPyOOHNpOBOAE, NUTAEMOM W3 pe3epByapa, MpH
MIPSIMOM THJIPABIMYECKOM yiape.

4. Hanmmwure u noscaure Gopmyny H. E. XypaBckoro mist onpeaeneHus HOBBIIEHHUS JaBICHUS IPH
ynape.

5. Hanwmure u mosicauTe GOpMyITy I OTpeIeNIeHUs CKOPOCTH PACIIPOCTPAHEHUS yIapPHOH BOJTHBI.

JlaGoparopuas padora 1.7



N3y4yenue puabTpanuu B IECYAHOM IPYHTE HA YcTaHOBKe lapcu

1. Hesab padoThI:
1. V6enurthes B cipaBemIMBOCTH 3aK0HA Jlapcu MyTEéM IIOCTPOEHHs B MaciuTabe (110 JaHHBIM IISTH

OTBITOB) TPapUKOB 3aBHCHMOCTH CKOPOCTH (DMiIbTpamMud L OT TpaJMeHTa Hamopa J , T.e.
rpadukoB v =T (J ) AN NATH BUAOB NECYAHOTO TPYHTA, OTIIMYAIONIMXCS KPYIMTHOCTBIO YaCTHUI]
(puc. 1).

2. Ompenemuts no rpapuky v = f (J ) mig ogHoro Buaa mecyaHOro rpyHTa (yKa3aHHOTO
[IPEIo1aBaTesieM) CPEIHIO0 BeIHUnHy KoddduipenTa GpuasTparun K+ 1 ykazarts e¢ Ha rpaduke
(puc. 1).

3. Tloctpouts B MacmTabe MO JaHHBIM OJHOTO OIBITA, YKA3aHHOIO HPENOAABATENEM, 3IIOPY

Haropos, T.e. rpadpuk H =T (z) usmenenus namopa H o nyru punstpanuu (puc. 2).

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

1. Hanumure u mosiciute 3akoH [lapcu.

2. Hamummre # TOSCHUTE 3aBUCUMOCTb, CBS3BIBAIOIIYI0 CKOPOCTh (uibTpammum C
JEACTBUTEILHON CPETHEN CKOPOCTBIO IBUKEHHUS JKUIKOCTHU B IIOPAX IPYHTA.

3. Uzobpasure rpapuk v =f (J ) u 00ObICHUTE, KaK C €r0 MOMOIIBI0O MOKHO OIPEICIUTD
CPEAHION0 BEIMUMHY K03 duuuenTa punbrpauuu rpyHra?

4. IosicauTe, 4yTo Takoe K03 dureHT GuibTpanun?

5. ChopmynupyiiTe MOHATHE I'paiME€HTa HANIOpa U MOSCHUTE, KaK OMPEeIIeTCs €ro BeInYrHa?

6. M3o0pasute amropy HanopoB H =T (z) u maiite kommenTapwuii k Heid. 7. OObICHUTE, TIOUYEMY
BeJIMYMHA Ko duueHTa puiabTpaluy rpyHTa 3aBUCUT OT TEMITEpaTypbl GUIbTPYIOIIEN KUIKOCTH?

8. Kak Haiitu Bennunny ko3 ¢unuenta punsrparmu K rpynta npu 10 °C, eciu u3BecTHa €ro
BEJIMYMHA IIpU Temreparype t, ormyaroeiics ot 10°C ?

9. Ot Kakux (aKkTOpOB 3aBUCUT QUIBTPALIIOHHASL CIOCOOHOCTh TpyHTa?

JlabopaTopHnasi padora 1.8 bp.
IocTpoeHne HAMIOPHOI U Mbe30MeTPUUYECKOM JUHUIL J1J151 TPYOONIpoBOaa
CONPOTHUBJICHUS
1. Heab padoThI:
1. Onpenenenue ONBITHBIM MyTEM MOTEPh HAIlOpPa HA MPEOJO0JICHHE CONMPOTHBICHUS 10 UTHHE
TpyOOIIpPOBOJa 1 HA YYACTKAX C MECTHBIM COTIPOTHBIICHUAMH.
2. Pacuet k03¢ GUIIMEHTOB MECTHBIX OTEPh U K03 duimenton Japcu.
3. I[locTpoeHne HaOPHOW U NMbE30METPUUECKON JTUHUM.



OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K /1a6. pa6ome 1.8)

1.

10.
11.

12.
13.

14.

15.

Kak paccuntsiBaercs IlonHast ynenbHas 3HEpPIrUsl )KMIKOCTH B PacCMAaTPUBAEMOM CEYEHUU
(Hamop) AJig yCTaHOBUBLIETOCS IMOTOKA;

Ecmu yaciibHasd INOTCHHHAJIbHAsA JSHEPIrudA, HU3pacxodOBaHHasA XHUIAKOCTHKO Ha IIPCOAOJICHHUC

COMPOTHBIICHMI MEX/Ly MEPBBIM U BTOPHIM CCUCHHsIMH, paBHa N To ypaBHenne beprymmm,

oyl
CBSI3BIBAIOIIEE Y/ICIBbHBIC MTOJTHBIC JHEPTHH B 3TUX JBYX CECUYCHUSX, OyIEeT UMETh BUI:
[IpuBenuTe GopMyIbl Il pacdeTa MECTHBIX MTOTEPU SHEPTUHU U MOTEPU SHEPTHUH 10 JJIUHE, OT
Yero OHU 3aBUCST 3aBUCAT;

Kak cBsizanbl MexXIy co00# yaenbHas KHHETUYEeCKas U MOTSHIMANIbHAS JHEPTHH ITOTOKA,

Kak n300pa3uth rpadudecku U3MEHEHHE YACTbHOW YHEPTUH JKUTKOCTH;

Kak naspiBaerca JInHuA, coenuHstomas TOYKH, COOTBETCTBYIOIIME 3HAYEHUSIM CYMMBbI BCEX
BUJIOB YHEPTUH;

Uto Takoe JIMHUS MOJIHOW YAEIbHON SHEPIUU WUJIU HAIIOpHAs JINHHUS

JlaiiTe onpenenenyre HalopHOM JINHUY;

JlaiiTe onpeneneHne JIMHUEN TOJHOM YIEIbHONW SHEPTUH.

Jlaiite onpesenenne Nbe30MeTPUIECKON BBICOTHI (HapucyiiTe, mpuBeaute GopMyIbl);

Ecnmu mimockocTh CpaBHEHHs paccMaTpUBAaEMOro TpPyOOINpOBOAA COBMATAeT C  OCHIO
TOPU30HTAILHOW YacTH TPyOONpOBOaa, 4yeMy OyJeT paBHa BeIHYMHA Z BO BCEX CCUCHHSIX
(Hapucyiite, npuBeauTe GOPMYIIBI);

Omnpenenenue cpeaHeil CKOPOCTH KUAKOCTU MPOU3BOIAUTCS 110 GopMyIIe:

VYaenvHas SHEprus, U3pacxoJ0BaHHAs Ha TMPEOJOJECHHE COMPOTUBIEHUS B JHOOOM MECTHOM
COTPOTHUBIICHUH, MOXKET OBITh OTPEJIEIICHA KaK:

VY nenbHas sHEPrus, U3pacX0JOBaHHAS HA MPEOJOJICHUE COTPOTUBIIEHUS TPEHUS 1O JJIMHE,

MO>KET OBITh OIpeeneHa i ceueHuit 1 u 2 nmo popmyie:
[Ipu onpenenenun hM 10 YPaBHEHUIO KUHETHUYECKasl SHEPTHUs paCCUUTHIBAETCS 110 CKOPOCTH,

KOTOpO# 0011a71aeT MOTOK:

JlaGoparopHnas padora 1.9

OnpenesieHue 3aBUCUMOCTH MEK1Y THAPABJIMYECKHUM YKJIOHOM U CpeaHeil

CKOPOCTHIO NPHU TYPOYJI€HTHOM ABHKEHUHN BOJbI

1. Heab padoThI:
1. Onpenenenue pexxuma IBUKeHUs (pacdet yucna PeliHonbaca).
2. YcTaHOBIEHUE 3aBUCUMOCTHU THIPaBIMUYECKOTO YKIOHA OT CKOPOCTH:

a) MOCTpOEHHE TrpaduecKOi 3aBUCUMOCTH Ig 1= f(Ig V) ;

6) onpeenenne Ko3hGUIMeHToB N U D aHamuTHYCCKH U rpadHuecK.

3. Tloctpoenme rpaduueckoii 3apucumoctr Ig A = f(Ig Re).

Pabora npoBoaNTCS Ha yCTaHOBKE, CXeMaTHYECKH U300pakeHHo! Ha puc. 2.40.



OcHOBHBbIE KOHTPOJIbHbIE BONIPOCHI (K J1a0. padorte 1.9)

1.

© o N o O

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.
20.

JlaiiTe ompeneneHne THAPABINYECKOMY YKJIOHY (IIPUBEIUTE M OOBSICHUTE (OMYIY, CIIOCOOBI
BBIPOKEHUS CIUHHI] U3MEPEHUS);

Kak 3aBucAT morepu Hamopa Ho AJMHE MOTOKA OT XapaKTEPUCTUKH IIEPOXOBATOCTH CTEHOK
TpyOBI?

Uro Ha3bIBaIOT JIAMUHAPHBIM MOJCJIOEM WJIU TUIEHKON?

HpI/I Typ6yJICHTHOM ABWIKXCHUU B 3aBUCUMOCTH OT TOI'O, KaK COOTHOCATCA pa3sMCphbl BHICTYIIOB

mepoxoBatocT A u TonmuHA TaMUHAPHOH IJIeHKH G, BCe TPYOBI HOAPA3eslOTCs HA TPH
BUJA (IPUBEAUTE UX, U OXAPAKTEPU3YNTE KAXKbIM U3 HUX).

Kakue TpyObI Ha3bIBaIOTCS THAPABINYECKH IEPOXOBATHIMU?

Kakyro TpyOy Ha3bpIBaroT [ uapaBindecku riaaakon Tpyooit?

Jaiite onpeseneHne U MPUBEIUTE MapaMeTPhl IPOMEKYTOUHOTO BUA MIEPOXOBATOCTH TPYOBI.
TonmuHa TaMHHAPHOTO CIIOS OTPEACIIIETCS 0 (hopMyIie:

[Ipu nBMKEHUU MOTOKA BAOJIb CTEHKU C OJIMHAKOBOW BBICOTOM BBICTYIOB TOJIIMHA JAMUHAPHOU
IIJIEHKU MEHSIETCH. . ..

[ToTepu Hamopa 1o ATUHE ONpeaeNsIoTCs Mo hopMyIie

Ipy TaMHHAPHOM JBHKEHHH B Tpybax kod(durment Jlapcu A 3aBHCHT OT...... JUTSL KPYTJIBIX
TpyO OH paBeH:

Hanummre u o0bsicuute ypaBuenue Ilyaseiins:

[Tpu TypOynenTHOM pesxume ko3 duiment Jlapcu MOKET 3aBUCETh OT

Jaiite onpeneneHne OTHOCUTENIbHOM IIEPOXOBATOCTH.

JlaiiTe onpeneneHne OTHOCUTENIBHOM TJIaIKOCTH.

B o6Gusactu ruapaBaruecku rinagkux Tpyo kosddumuent Japcu paccuuteiBaercs no Gopmyine
bnaznyca:

®opmyie biasuyca 1aer 10CTOBEPHBIE PE3yJIbTAThI IIPH

Koadpdunument apcu B o6actu ruipaBinyecKy MepoxoBaThix TpyO (001acTh KBaAPaTUHYHOTO
COIIPOTHBIICHUS UM KBaJIpaTU4Hasl 00JIaCTh) 3aBUCUT TOJIBKO OT ...

[Torepu no /yiMHE B KBaJIpaTUYHOM 00JaCTH COMPOTUBIIEHHSI PACCUUTHIBAIOTCS 1O (hopMyIie:

[Ipu TypOyneHTHOM JBUKEHHUH ITyTEBbIE IOTEPH PACCUUTHIBAIOTCS MO 0011eil popmyie:

JlaGoparopHnas padora 1.10
Omnpenesienue k03¢ GUIIHEHTOB Pacxoa ApocceibHOro npudopa

(nma¢pparmel) u Bogomepa Benrypu
1. Heab padoThI:
1. Onpenenuth K03hHUIMEHT IpoccenbHOro nmpudopa auadparmMel C U KodQPUIMEHT pacxoaa

W Bogomepa Bentypu.



2. TlocTpouTh TapupoBOuHbIe rpaduku 060HX MPUGOpPOB, T.¢. 3aBucumoctu Q 6= f(AH )1) U

QB = f(AHB) )

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

Hapucyiite u noscaute npuHIun paboTsl nuadparmel, U Bogomepa Bentypu;
[Ipumenute ypaBHeHue bepHymau k ceuenusM 1 u 2, muadparmer;
[Ipumenure ypaBuenue bepnyiiu k ceuenusim 1 u 2, Bogomepa Bentypu;

KoaduureHT KHHETHYECKOM SHEPTUU @ yYUTHIBACT... U MPEACTABIACT COOOIA. . .;

o~ Wb

Hanummre (BbiBenuTe (GopMyily) UIs ONpeleNeHHsT pacxoia KHUIKOCTH 4yepe3 auadparmy B
MIPOMBILIEHHBIX YCIOBUSX;
6. Hanumure (BbiBeaute ¢opmyiny) A ONpeneseHUs pacxoda JKUIKOCTH 4Yepe3 BOJOMEP

BGHTypI/I B IPOMBIIIJICHHBIX YCJIOBUAX.

JlaGoparopHnasi padora 2.1
IlapamMeTpuyeckue UCNILITAHUS EHTPOOEKHOTO HACOCA

1. Heab paboThI:
1). U3yuynuth pabOTy HACOCHOW YCTAHOBKH C IIEHTPOOCKHBIM HAcocoM. 2). OCBOUTH METOAUKY

MapaMeTpU4ecKUX MCIBITaHUKM IIeHTpoOexHoro Hacoca. 3). [lomydynTh XapakTepUCTUKY IIE€H-

TpOOEXKHOI0 Hacoca.

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

1. HazoBuTe TeXxHUYECKHE MTOKA3aTEIHN HAcOCa.

2. Yro Takoe mojiaya Hacoca, ujcabHas 1o/[a4a U KaK OHa ONPEIeISeTCs MPU UCTTBITAHUSIX ?

3. UTo Takoe Hamop Hacoca M KaK ero OMpeleiuTh M0 MoKa3aHUsIM IpuOopoB?

4. Yto Takoe MOIIIHOCTh HacOCa U MOJIe3HAst MOIIIHOCTH?

5. Yro takoe KII/] nacoca? Kakue norepu yuutsiBaeT KII1/] Hacoca u ero cBsi3b ¢ apyrumu KIT/1?

6. Uto Ha3pIBaeTCs XapaKTEPUCTHKON Hacoca?

7. Yto HazwiBaetcs nojeM Hacoca Q-H u cBsa3pb ero ¢ KII/] Hacoca?

8. IlokazaHusa kakux MpHOOPOB HEOOXOAUMO 3HATH JUIS ONPENENICHHS MOIIHOCTH Hacoca U
MOJIE3HOM MOIITHOCTH?

9. Kak u3MeHsI0TCs TIo/1a4a, Harop ¥ MOIIHOCTh Hacoca MpU U3MEHEHUH YacTOTHI BpallleHus: pabodero
KoJyeca?

JlabopaTopHnasi padora 2.2
KaBuTanuoHHble HCNIBITAHUS HEHTPOOEKHOT0 HACOCA

1. Heab padoThI:
1. Y6e)II/ITC$I Ha MPAaKTHUKE B CYICCTBOBAHWU SABJICHUSA KaBUTAllUN B I_[eHTpO6e)KHOM HAaCoCEC, U YACHUTDH



MPUYUHBI €€ BO3BHUKHOBCHUS.
2. OcBOUTH MCTOIHKY KaBUTAITMOHHBIX HUCIBITAaHUH I_IeHTpOGC)KHOFO Hacoca.

3. TlonyuuTs B pe3ynbTaTe UCIBITAHUI KABUTALMOHHYIO XapaKTePUCTUKY HACOCA

OCHOBHBIE KOHTPOJIbHbIE BONPOCHI (K J1ab6. paboTe 2.2)

1. Yro Takoe kaBUTAIUs, KAKOBBI €€ BHEITHUE MTPU3HAKHU ?

2. UTo Ha3bIBaCTCsI KABUTAIMOHHBIM 3am1acoM Ah 1 Kak ero ornpeaeinTh MPH UCIBITAHHUSIX ?

3. Uto Ha3bIBACTCS KPUTHUCCKUM KaBUTAI[MOHHBIM 3amacoM ANy,?

4. Yo HaA3bIBACTCS IOMYCKACMbIM KaBUTAIIMOHHBIM 3a11acoM ANyon?

5. ®opmyna PynHeBa miis onpeneneHns KpUTHYECKOT0 KaBUTAIIMOHHOTO 3araca’?

6. Uto Takoe BRICOTA BCACHIBAHMS U KaK OHA CBs3aHA C KaBUTAIUCH?

7. Uto Ha3bIBaeTCsl KABUTAIIMOHHON XapaKTEPUCTUKON U KaK OHA 300paxkaeTcs rpaduuecku?

8. Uro Ha3bIBaeTCs 4YacTHOM KaBUTAIMOHHON XapaKTEPUCTUKOW U Kak e€ MONyduTh MpH
HUCITBITAHUAX ?

9. [Topsaok paGOTHI IPU CHATUH YACTHOW KaBUTAITMOHHOM XapaKTEPUCTUKH?

10. Kak nmosy4aroT KaBUTAlMOHHYIO XapaKTePUCTHKY IIEHTPOOSIKHOTO Hacoca?

7.11 Tectnl mo MoayJaio 2, pa3aea I'mapoauHaMHuKa

I'mppoaunamuka - 3T0 pasnesn, B KOTOPOM pacCMaTPUBAIOT:

A. 3aKOHBI IBUKEHUS KHUIKOCTH B TpyOax, KaHalax U MOPHUCTHIX TellaX, a TAaKXkKe BOIPOCHl 0OTEKaHUs
TeJl KUAKOCTBIO;

B. XKunkocts, Haxos111y0Cs B a0COIIOTHOM UM OTHOCUTEIBHOM I1OKOE;

C. Pexumbl ABMKEHUS KUAKOCTH.

D. IBuxeHue TBEpABIX TEIL.

ANSWER: A

I'mppoarHamuka - 3T0 paszes, B KOTOPOM pacCMaTpUBAIOT:

A. Kunkocts, HaX0A41yIOCS B a0COIIOTHOM HJIM OTHOCUTEIIEHOM IOKOE;

B. PexxuMbl IBUKEHUS KUIKOCTH.

C. 3aKoHbI IBUYKEHUS )KUJIKOCTH B TpyOax, KaHajaxX U MOPUCTHIX TeJax, a

D. Takxe Bonpochl 00TEKaHUs Tel KUAKOCTBIO;

E. Het npaBmwibHOTrO OTBETA.

ANSWER: C

[TonHbIi HAOP BAOJL CTPYHMKH HE MOCTOSTHEH, !

A. Bozpacraer 1o HallpaBJICHUIO JBUKEHUSI JKUIKOCTH;

B. Cnauvaina yObIBaeT, a 3aTeM BO3PACTaET;

C. YObIBaeT 1o HarpaBJICHUIO IBHKEHUS SKUKOCTH.

D. Her npaBuiIbHBIX OTBETOB.

ANSWER: C

HamopHsiMm Ha3piBaeTcs:

A. TIOTOK JKHMOKOCTH, OTpPaHMUYEHHBIH IIOBEPXHOCTSMHU pa3pblBa CKOPOCTEH, IMOBEPXHOCTBIO B
JBIKYIIEUCS )KUIKOCTH, MPH MEPEX0JIe Yepe3 KOTOPYI0 KacaTeabHbIE K 3TON MOBEPXHOCTU BEKTOPHI
CKOPOCTH CKauKOOOPa3HO U3MEHSIOT CBOIO BEIMYHHY.

B. TloTok, 4acCTUYHO OTPAaHWYEHHBIN TBEPJBIMH CTEHKAMHU M WMEIOIIMKA MO0 BCEHl IMHE CBOOOIHYIO
IIOBEPXHOCTB;

C. IloTok, orpaHUYEHHBIN CO BCEX CTOPOH TBEPBIMU CTEHKAMU;



D. Her npaBunbHOro OTBETA.

ANSWER: C

VY cTaHOBUBIIMMCS (CTALIMOHAPHBIM) HA3bIBAIOT JBMIKEHUE HKHUIKOCTH:

A. Ilpu KOTOPOM JaBJIEHHWE M CKOPOCTh >KUJKOCTH B JIOOOH TOYKE 3aHATOTO €10 MPOCTPAHCTBA C
TE€YEHUEM BPEMEHU U3MEHSIOTCS;

B. IIpu xoTOpOM [aBi€HHE U CKOPOCTh XXHJIKOCTH B JIIOOOW TOYKE 3aHATOTO €0 MPOCTPAHCTBA C
TE€YEHUEM BPEMEHU HE U3MEHSIOTCH,

C. Ilpu KOTOpOM M3MEHSETCS JABICHHUE XHUJIKOCTU C TEUEHHUEM BPEMEHH, a CKOPOCTb >KMJKOCTH B
0001 TOUKE 3aHATOIrO €10 MPOCTPAHCTBA OCTAETCS TOCTOSTHHOM;

D. Ilpu KOTOpOM H3MEHSETCs C TEYEHUEM BPEMEHHM CKOPOCTh ABMIKEHMsSI JKUIKOCTH, a JIaBJICHUE
KHUJIKOCTH B JIFO00I TOUYKE 3aHITOTO €10 MMPOCTPAHCTBA OCTAETCS MTOCTOSIHHOM;

E. YcraHoBuBlieecs [BMKEHUE — 3TO JBW)KEHHE, IPU KOTOPOM CKOPOCTb HE M3MEHSETCS BO
BPCMCHH, a 3aBUCAT TOJIBKO OT IIOJIOKCHUSA B IIOTOKEC, T. €. ABJIAIOTCA q)YHKLII/ISIMI/I KOOpJAUHAT.
ANSWER: B,E

HeycranoBuBimMcs (HecTallMOHAPHBIM) HA3bIBAIOT JBUYKEHUE KUIKOCTH:

A. Tlpu KOTOpPOM AaBi€HHE U CKOPOCTb JKUAKOCTH B JIIOOOHM TOUKE 3aHATOrO €10 IMPOCTPAHCTBA C
TCYCHHUEM BPECMCHU HC U3MCHAIOTCA,

B. Ha3piBaroT Takoe IBHXKEHUE KHUJKOCTH, IPU KOTOPOM CKOPOCTh U JIaBJICHUE B KaXA0H TOUKE I1OTO-
Ka UBMCHAIOTCA BO BPEMCHHU, T. €. 3aBUCAT HC TOJIBKO OT KOOpAWHAT, HO U OT BPEMCHHA

C. Ilpu KOTOpPOM M3MEHSETCS [ABICHHUE XHIKOCTU C TCUEHUEM BPEMEHH, a CKOPOCTH >KMIKOCTH B
J000M TOUKE 3aHSITOrO €10 IPOCTPAHCTBA OCTAETCS IIOCTOSIHHOM;

D. Ilpu koTOpOM H3MEHSETCSl JIaBJICHUE XKHUJIKOCTH C TEYEHHUEM BPEMEHH, a CKOPOCTh JKUIKOCTH B
J000M TOUKE 3aHSTOrO €10 IPOCTPAHCTBA OCTAETCS IIOCTOSIHHOM;

E. Ilpu KOTOpOM H3MEHSeTCs C TEYEHHEM BPEMEHU CKOPOCTb JIBHKEHMS KUAKOCTH, a JIaBJCHUE
AKHUJKOCTHU B JIFOO0M TOUYKE 3aHATOrO €10 MPOCTPAHCTBA OCTAETCSI IOCTOSHHOI;

F. IIpu KOTOpOM JAaBiIeHHE U CKOPOCTb >KMIKOCTH B JIIOOOH TOUYKE 3aHATOrO €10 IPOCTPAHCTBA C
TCYCHHUEM BPEMCHH U3MCHAIOTCA,

ANSWER: B, F



7.11. Onucanue mokasareieil U1 KpUTEPUEB OLICHUBAHUS KOMIIETCHLMH HA Pa3IMYHBIX ATanax UX (POPMUPOBAHMS, ONMUCAHUE

IIKaJIbl OICHHUBAHMA.

Taoanua 7
ILnanupyemMsble pe3yJbTaTbl 0CBOCHHS Kpurepuu oneHuBanus pe3y;ibTaToB 00yyeHus HaumenoBanue
KOMIETCHIINH MeHee 41 6au10B 41-60 6ams10B 61-80 6aaa0B 81-100 6ans10B OLICHOTHOT'0
(Hey10BJIETBOPHUTEJILHO) (Y10BJ1€TBOPUTEJIBHHO) (xopoo) (0TJIMYHO) cpeacTBa

TCXHOJIOTHMYCCKHX MIPOLUECCOB HAa BCEX CTAAUAX paS]f)a6OTKI/I M

HTughp komnemenyuu: OIIK-2 criocoOCH OIb30BaTHCS MPOrPaMMHBIMH KOMILIEKCAMHM, KaK CPEJACTBOM YIIPaBICHHS U KOHTPOJIS, COITPOBOXKICHUS
€CTOPOXKICHUM YTIIEBOJOPOAOB M COMYTCTBYIOMMX ITporieccoB cozitacio PI'OC BO

- IPUMEHATH 00IITHe 3aKOHBI ¥ YpPaBHEHHUS
CTAaTUKU U JUHAMUKU KUJIKOCTEH, 3aKOHBI
JIBUKEHUSI U PABHOBECHS JKUIKOCTEH;

OIIMOKHU

3HaTh:
- BUABL M DOKHMBL  JIBIOKCHHA  3KHKOCTH, CdopmupoBaHHEIE, HO CdopmupoBaHHEIE
YPABHCHHE AMHAMITICCROTO PABHOBECHI ®parMeHTapHbIe 3HAHUS Hemnonnele 3HaHUA | copepiKaliye OTae/IbHbIE CUCTEMATHYECKUE
[PAaBHOMEPHOT'O MOTOKA; JIOrapu(hMHUYECKUI 3aKOH
pacmpesieNieHns: CKOpOoCTell B Kpyryiod Tpyoe; npo0OeIbl 3HAHUSL SHaHUA
3aKOHBI ABM)KEHUSI U pAaBHOBECUS KUIIKOCTEH;

Ymern:
- [10J1b30BAaTHCSI POrPAMMHBIMU KOMIUIEKCAMH,
[IpU OCYLIECTBJIECHUU MPOLECCOB XPAHEHUS U
MepeKadyky JKUAKOCTEN U ra30oB, a TAKXKe YMeHns NOHEIE, CdopmupoBaHHEIE
CPEACTBAMH YIIPABICHUS U KOHTPOJIA YacTuuyHble yMEHUS Hemomnnble yMEHHSA  |1OmMyCKAIOTCS HEOObIINE

YMEHUS

Baanernb:
- MPAKTUIECKUMHU METOJaMH OTIPEICICHUS
OCHOBHBIX (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IX CBOﬁCTB,
PKUIKOCTEN U ra30B, METOJMKAMU pacyeTa
00BEMa U MaCCHI TIPH UX XPaHEHUH U NTepeKauKu
M0 TPyOOIIPOBOIaM Pa3IMYHOTO Ha3HAYCHHUS

YacTuyHOE BlaJIcHUE

HaBbIKaMU

Hecucremarnueckoe

MPpUMCHCHNE HABbIKOB

B cucrematniaeckom
TIPUMEHEHNY HaBBIKOB
JIOIYCKArOTCS! TPOOEITBI

VYcnenHoe u
CHCTEMATHYECKOE
MIpUMEHECHNE HABBIKOB

Koumponupyrowue
Mamepuansl no
oucyuniune.
3a0anus 05
npogeoenus
NpAKMU4ecKux u
1a60pamopHuIX
sauamutl,
KOHMPOIbHOU
pabomul, mecmogule
3a0anus.




8. YueOHO-MeTOoAMUYeCKOe U MH(OPMAIITUOHHOE oOeciedeHne JUCHUTLTUHbI

a) OCHOBHAasl JIUTepaTypa

1. T'nyxoB B.C. OcHOBBI rumpaBiviku u TeruioTexHuku: Paszmen 1. OcHoBwl ['muapaBiauku
[OnexTponHbIii pecypc]: yaeOHoe mocoome/ I'myxoB B.C., Hukoit A.A., [dukas N.B.—
DJIEKTPOH.  TEKCTOBBbIE  JaHHble.—  ApMaBup: ApPMaBUPCKHA  TOCYJapCTBEHHBII
Me1arOrMueCKuit YHUBEPCHUTET, 2019.— 293 c— Pexum JOCTyMa:
http://www.iprbookshop.ru/82447.html.— 3BC «IPRbooks»

2. CaBunoBckux A.I'. ['mapasnuka [DneKTpoHHBIN pecypc]: yueoHoe nocooune/ CaBUHOBCKHX
A.T'., Kopo6eitnukosa W.10., HoBukosa JI.A.— DJeKTpOH. TEKCTOBBIEC JaHHbBIE.—
Yensounck, CapaToB: FOxxHO- Y palbcKuii HHCTUTYT YIPaBICHUS U dKOHOMUKH, Ali [Tn Dp
Menua, 2019.— 168 ¢.— Pexxum noctyma: http:// www.iprbookshop.ru/81474.html.— 3bC
«IPRbooks»

3. babaeB M.A. I'mapasnuka [ D1eKTpoHHBIN pecypc]: yuebHoe nocobue/ babaes M.A.—
DneKTpoH. TeKCToBbIe naHHble.— CapaTtoB: Hayunas kaura, 2019.— 191 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/81004.html.— 3BC «IPRbooks»

4. TyceB B.I1. OcHOBBI THAPaBINKY [ DNEKTPOHHBIN pecypc]: yaebHoe mocobue ais CITO/
I'yces B.I1., I'yceBa XK.A.— DexTpoH. TeKCTOBbIE JaHHbIE.— CapaToB:
[TpodobpazoBanue, 2017.— 221 ¢c.— Pexum nocryma:
http://www.iprbookshop.ru/66394.html.— B3BC «IPRbooks»

5. T'yce B.II. OcHoBBI rHIpaBiIuKu [DNeKTPOHHBIN pecypc]: yueOHnoe nmocodue ans CITO/
I'yces B.IL., I'yceBa XK. A.— DnekTpoH. TeKCTOBbIE JaHHbIe.— (CapaToB:
[Ipodobpazosanue, 2017.— 221 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/66394.html.— 3BC «IPRbooks»

6. Mauprii B.I1. IIpakTukyMm 110 TUApaBIvKe [ ICKTPOHHBINA pecype]: yueOHOe Tocooue st
CITyIIaTeNe, KypcaHTOB U CTy/eHTOB CuOupckoi moxkapHo-cracatenbHou akagemuu ['TIC
MUC Poccun/ Mansrii B.I1., MacaeB B.H.— DnekTpoH. TeKCTOBbIE TaHHBIC.—
XKenesznoropck: Cubupckas noxxapHo-crnacarenbHas akagemus [ TIC MUC Poccun,
2017.— 120 ¢.— Pexwum pocryna: http://www.iprbookshop.ru/66924.html.— 3BbC
«IPRbooks»

0) 10MOJIHUTE/ILHAS JIUTEepaTypa
1. Kysuenos B.A. OcHOBBI THAPOTra30AMHAMUKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/

Ky3nenoB B.A.— OnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocynapcTBeHHbIN
texHonoruueckuit yauBepcuteT uM. B.I'. lllyxosa, 9bC ACB, 2012.— 108 ¢.— Pexum
nocryna: http://www.iprbookshop.ru/28374.html.— DBbC «IPRbooks»

2. Ky3nenoB B.A. OcHOBBI THJIpOTa30IMHAMUKH [ DJICKTPOHHBINA pecypc]: yaeOHoe mocoome/
Ky3nenos B.A.— DneKTpoH. TEKCTOBBIE AaHHBIE.— benropoa: benropoackuii rocyaapcTBeHHBIN
texHojoruueckuit yauBepcuteT uM. B.I'. lllyxosa, 9bC ACB, 2012.— 108 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

3. Kapemun B.C., Typnyes P.A-B., Hcaes X.A. 3MepeHre rHAPOCTATHICCKOTO JIABJICHUS U
SKCIIEpUMEHTAJIbHOE MATBEepXkKAeHNE 3akoHa [Tackans.- Meton. ykas. k 1ab. padote U3a.
I'THHA 2009 r.



4. Hcaes X.A. Pemenne TUIIOBBIX 3a/1a4 1O THpaBIMKe (ruapocraTtuka). Merox pexom. U3n.
ITHHN 2008 r

5. Hcaes X.A. Pemenne THIOBBIX 3a/1a4 1o ruapoauHamuke. Meron pexom. Mzn. I'THHU 2007 r.

6. UcaeB X.A., Maromagoa M.X. I'mapoaunamuka Kypc nexuuii.- U3n. [THU 2010 .

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

HNHuTepHeT pecypcsl:

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

twirpx.com»file/189316/
gidravlika.3dn.rusindex/kurs_lekcij/0-4
hydro133.narod.ruslecture/og_lec_04.pdf
shporgaloshka.ucoz.ru>gidravlika-konspekt ...
borisov.3dn.ru>_1d/0/10_2-Gydravlika-Le.pdf
allformgsu.ruyKaranordaitnosyJIeKIus Mo ruapaBinke
hydrol133.narod.ruslecture/og_lec_04.pdf
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r) IPOrpaMMHOe 1 KOMMYHHUKAIMOHHOE o0ecreyeHmne

1. DnexTpoHHBIN KOHCHEKT JIEKIIMHA U JIEKTPOHHO-00yYaOUINil KOMILJIEKC O JUCIUILINHE
«I'mapaBnuka U HeTerazoBas rMIPOMEXAHUKAY.
2. TecTbl 17151 KOMIIBIOTEPHOT'O TECTUPOBAHUS CTYJIEHTOB

9. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue T CIUIIMHbI

9.1 Kiracc ¢ mepcoHaIbHBIMUA KOMIIBIOTEPAMH TSI IPOBEICHUST BUPTYAIBHBIX TaOOPAaTOPHBIX paboT
(BJIP) u mpakTHuecKkux 3aHSATHH.

I'napaBianka n HedprerasoBasi ruipoMexannka (Hannuue odopyaoanusi u TCO)
1. TunoBoii KOMIUIEKT y4eOHOI0 000PYAOBAHMSA: CTEH/I THAPABJIMYECKHIl
YHUBEPCAJbHBIH ""JKcnepuMeHTaIbHAs MeXaHuKa xuakocTn' IMIK-09-14J1P-01
(14 maGoparopHbIx padboT)
1. VpaBuenue bepuymnu. TapupoBka pacxogomepa Benrypu. (Pearvnas)
2. Omnpenenenne KOXPPHUIMEHTA THAPABINISCKOTO TPEHUS B TPYyOOIIPOBO/IE
(Peanvnas)
3. HccnenoBanue pexxuma JBHKCHUS )KUAKOCTHY (Peanbras)
4. Ormpenenenue kodpGUIMEHTa THAPABINYECKOTO TPEHUS B TPyOOIIpoBOIe
(Peanvnas)
5. Mectable conpotusienus. (Pearvuas)
6. TIpoxokIeHne )KHIKOCTH Yepe3 Cy)Karollee yCTPOUCTBO - nuadparmy (Peanvhas)
2 TunoBoii KoMILIEKT y4eOHOro odopynosanus: «M3mepenne naBjieHnii, pacxoa0B U
TeMIeparyp B cucremax razocHadoxkenuns» UCT JIPT-012-12J1P-TIK
(12 naGopaTopHbIX paboT)
1. /lunammuueckue XxapaKTepUCTHKU TEPMOPE3UCTUBHOTO MpeodpazoBaTes (pydHol
pexxum usmepenuit) (Peanvuas)
2. Tlpubopsr u3amepenus navieHus. CTpenodHblid AeGopMamOHHBI MAaHOMETD.
JlaT4yuK JTaBJIeHUs Tbe30PEe3UCTUBHOrO THNA. (Peanvhas)



http://www.gstou.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENnMGdEcWtTSUZoMXpETHBRd3BBRklSX3JTRFlIVmo0Qm9VeVN0RUpzcm4x&b64e=2&sign=07bc1f337abde3eeac5b10212e50f5a1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474582928&mc=3.984348238943493
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMMSiu1KWnki_F2dTsQLMVrKypJ-vihqM9&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTlKSU1ENno5SmhiWG1hcmRXSXBVeGhsV2VPLXdXVktFSGdvck1iVFQ4VHprbkdyR0RZdV9teHF3NXVvc1NRZ0p2Q0QwUHpqZUZiN29UNkJNT2RNOXc&b64e=2&sign=614f38639aabe9e1f4bda4bff30ceb75&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474592360&mc=4.133931406291106
http://forest-college.ru/files/uchebn-mat-1/tehnich_ekspl_p-t_masin/Osnovi_gidravliki.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_fVuPTChhD_hsHCqUOxYEqikazJJ9XPtU&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmthV3VKOTNrMkk3SWRSa3phYWE3b3JsbFJrY0ZhN29lYlphRGZuR2VJMGFyMmdEMlV6cjZPT2Y3c2RUcUI0WTFnMEpTdzVkTzM5&b64e=2&sign=d38dc3e73b627186a98513028ca11071&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474601682&mc=4.1442222808117615
http://firing-hydra.ru/index.php?request=list_category&id=243
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_cgtmR8o9DgnSNQ3f1XfvGB9gPa3sfq-b&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcmdlOFVpdk5sVnlDSTRMbmhTZ1liQ1Z5LW1CSUJRaEFqOVdXMEhXY19mdjQtVi15ZFZYeV9FcDFUcDhjTDk0QVVQd1o0Y0Z0Vmwy&b64e=2&sign=0db41e3eea571853e0f6a96ad1c922e6&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474622888&mc=4.137831215521396
http://www.twirpx.com/file/189316/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_NBjVzNMAXFjf5wPDEAc2FgMJ0WLt8Xl-&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaWI0eGIxZUthcHUxeUlXcHUwR0lCSktlUVh4S2ZIN3o4VzIwQzEyQmZNeElUWEFKOE01d1h6OWU2cUhkUEcwbHdRMV9zMy1GN1V2YjRLbnpTVlpJUDA&b64e=2&sign=121825c9b6f900b1c152de92c3a58626&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474635951&mc=4.12470543326897
http://gidravlika.3dn.ru/index/kurs_lekcij/0-4
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMssMK5pWaNayuB2fap9nqWYOoA4985a1N&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbHJ4eGl0STViOC1MR2lMS2dPQkptZXR5Nmp2bFREZ1FHMmdZQk9PM09JWTZKVUhFR0VMa2ExanF2RXY4SWEwZWJXdjZWWDNOM0RKSHBfTTZtdlRTdzQ&b64e=2&sign=809df21f2a152ddec8a23a8b6418097f&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474645783&mc=4.1050501790803455
http://hydro133.narod.ru/lecture/og_lec_04.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMr1OxVFsPF11QESjR9hW_5H-Li-piLKyC&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbV9iajFTcjdqbW1NVkdqdlRkaml4NWxmMjJNTU1VZkItQk5ZY3Z1a0N5ZE9uLUJqNHVrejNnV3pIYkxwVmVSd29semlRVDNnbzZpaXpiNEhhNWViNTA&b64e=2&sign=324fefafaea983893650cd10e9e3359c&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=1479474653648&mc=4.093047958103481
http://shporgaloshka.ucoz.ru/gidravlika-konspekt_lekcij.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.S7akk3NvPc6umrMaGNIG6HhgaEUqKaDH4CyAqUuB0D6BE3hyGuJCOoGoBROPrIMzAaSfbgyreGrxvcqMAawyk8H6i_TV-5hPK8KhXjJhNIiITV6HDBdFcV_5sbg2__n_.0096592ca6534b570d44ec270c897d63b8040e40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENsaTJfUm9BbFlFdUVROTQwNzVLM09ydzlMWUZiSjB3bEFzaGctYXppUnJ1&b64e=2&sign=c71836ea0fdd95e2fe11d42ddd56b50d&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbveZe7iIJmd6wgoMKrvr0T8bENkjQFENmY9p_cahVDJaAUJ2SQVEMgQuK89aWSI5eLacxXO03mIA93D8chNwgh86JkefMOEMRxtX-Z5TAYevLkAXcMMsPfxT5CmWmf7tbpP9valwL2jwOCGaFJCi63jjQG3eqksVrf4PQfpIGLK3hvk179qWEzhGcqH8FJmB28&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpO7b1I624VrRnv_XcI-Bl46Kq6YF-ECTVhqIur9gnBVtosiHI4pdawIWd2n0AZGGddwqyjND-dkZQ-GAtvJ6rfXRr1TkauN57aoa3h_5pSqfQx2Ang8wQ8Q71Y4vDyeBqCBLuuSdb2nIXZhUCOEd6w69n5aHcZhpGS2vIs-ZKnTPrz341t28bkvPwzGCGBEuY8naL7wEAg40CjOVUKldeeMjI5Q0GNRNPYW1yKbYrslcVuu2Ux2adEoZIJjHV3ieWwBUAYvP4H0UaJgFG9exr3ASOPu4MPxKwbqR9CvdWRVBrJ-6A2-UAswb2wfADiVz0gZR0kg6ToA2cr-1dsIsUaymoJr3DBEcCUAzSRC7jmliM8ctQW_ExGQ&l10n=ru&cts=1479474676201&mc=4.032863338811745
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.S7akk3NvPc6umrMaGNIG6HhgaEUqKaDH4CyAqUuB0D6BE3hyGuJCOoGoBROPrIMzAaSfbgyreGrxvcqMAawyk8H6i_TV-5hPK8KhXjJhNIiITV6HDBdFcV_5sbg2__n_.0096592ca6534b570d44ec270c897d63b8040e40&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_NBjVzNMAXFjf5wPDEAc2FgMJ0WLt8Xl-&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaUdOSzBNeWJpa0ZoQ1YwQmR0MkplREl3eE5RY2gybi1lam05NGVuOUIzODFEZXpoLWxxZ1VhNHQwOE14M2RhNzZ4UUxkYmswNFpF&b64e=2&sign=3422cd415864373efc919e8ea5fb6b9d&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbveZe7iIJmd6wgoMKrvr0T8bENkjQFENmY9p_cahVDJaAUJ2SQVEMgQuK89aWSI5eLacxXO03mIA93D8chNwgh86JkefMOEMRxtX-Z5TAYevLkAXcMMsPfxT5CmWmf7tbpP9valwL2jwOCGaFJCi63jjQG3eqksVrf4PQfpIGLK3hvk179qWEzhGcqH8FJmB28&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpO7b1I624VrRnv_XcI-Bl46Kq6YF-ECTVhqIur9gnBVtosiHI4pdawIWd2n0AZGGddwqyjND-dkZQ-GAtvJ6rfXRr1TkauN57aoa3h_5pSqfQx2Ang8wQ8Q71Y4vDyeBqCBLuuSdb2nIXZhUCOEd6w69n5aHcZhpGS2vIs-ZKnTPrz341t28bkvPwzGCGBEuY8naL7wEAg40CjOVUKldeeMjI5Q0GNRNPYW1yKbYrslcVuu2Ux2adEoZIJjHV3ieWwBUAYvP4H0UaJgFG9exr3ASOPu4MPxKwbqR9CvdWRVBrJ-6A2-UAswb2wfADiVz0gZR0kg6ToA2cr-1dsIsUaymoJr3DBEcCUAzSRC7jmliM8ctQW_ExGQ&l10n=ru&cts=1479474699378&mc=4.153569608324737
http://allformgsu.ru/load
http://allformgsu.ru/load/gidravlika/lekcija_po_gidravlike/86-1-0-440
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.S7akk3NvPc6umrMaGNIG6HhgaEUqKaDH4CyAqUuB0D6BE3hyGuJCOoGoBROPrIMzAaSfbgyreGrxvcqMAawyk8H6i_TV-5hPK8KhXjJhNIiITV6HDBdFcV_5sbg2__n_.0096592ca6534b570d44ec270c897d63b8040e40&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMFOl80alRO2JJV5ZrD1ZqnVi4Gk5mVXje&data=UlNrNmk5WktYejR0eWJFYk1LdmtxbHJ4eGl0STViOC1MR2lMS2dPQkptZXR5Nmp2bFREZ1FHMmdZQk9PM09JWWttUUVGTEZnbVNaUW1McjlSLTBucmRqaHUzZHNOTGV0aFNpMUt0NWlXUlk&b64e=2&sign=38c3c38a936e0d70131850c4ce0c32e0&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbveZe7iIJmd6wgoMKrvr0T8bENkjQFENmY9p_cahVDJaAUJ2SQVEMgQuK89aWSI5eLacxXO03mIA93D8chNwgh86JkefMOEMRxtX-Z5TAYevLkAXcMMsPfxT5CmWmf7tbpP9valwL2jwOCGaFJCi63jjQG3eqksVrf4PQfpIGLK3hvk179qWEzhGcqH8FJmB28&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpO7b1I624VrRnv_XcI-Bl46Kq6YF-ECTVhqIur9gnBVtosiHI4pdawIWd2n0AZGGddwqyjND-dkZQ-GAtvJ6rfXRr1TkauN57aoa3h_5pSqfQx2Ang8wQ8Q71Y4vDyeBqCBLuuSdb2nIXZhUCOEd6w69n5aHcZhpGS2vIs-ZKnTPrz341t28bkvPwzGCGBEuY8naL7wEAg40CjOVUKldeeMjI5Q0GNRNPYW1yKbYrslcVuu2Ux2adEoZIJjHV3ieWwBUAYvP4H0UaJgFG9exr3ASOPu4MPxKwbqR9CvdWRVBrJ-6A2-UAswb2wfADiVz0gZR0kg6ToA2cr-1dsIsUaymoJr3DBEcCUAzSRC7jmliM8ctQW_ExGQ&l10n=ru&cts=1479474706881&mc=4.1482980268384955
http://hydro133.narod.ru/lecture/og_lec_04.pdf

3. Mzydenue cnocoba M3MEepeHHUs pacxo/ia ra3a 1o METOly OTCEYEHHOTO 00beMa
(Peanvhas)

4. W3ydeHue criocoba U3MEPEHUs pacxo/ia raza: pacxojaomep, porameTp. CueTdnk
rasa. (Peanvnas)

5. Hzydenue criocoba u3MepeHus pacxo/ia raza 1o u3MepuTelbHOU auadparme
(Peanvnas)

6. CHsaTHE XapaKTepUCTUKH KoMIpeccopa (Pearvuast)

7. W3yueHue peayKIMOHHOIO KianaHa (Peanvhas)

Bupryanbnbie 1adopaTtopHbie padorsi (BJIP):
IIporpammublii J1abopaTopHblii kommieke ""I'mapaBauka' (Teeps 2016 1.):
MNel.l VIamepeHue ruipocTaTUYECKOro JaBJIeHUs, SKCIIEPUMEHTAIBHOE MTOATBEPKICHUE
OCHOBHOTO YpaBHEHHUS TMAPOCTATUKH U 3akoHa [lackans (2016);
MNel.2 VI3yueHue OTHOCUTEIBHOTO ITOKOS KUIKOCTH IIPH BPaLIaTEIbHOM JIBUKEHUU
(2016);
Mel.3 OmnpeneneHue ONbITHBIM IIyTEM cllaraeMblx ypaBHeHus [l. bepuyinu npu
YCTaHOBUBIIIEMCS PABHOMEPHOM JIBHKCHUH skuakoctu (2016);
MNel.4 V3yueHue rupaBiInuecKuX COMPOTUBIICHUN HAOpHOTO Tpybomposoaa (2016);
MNel.5 DxcniepuMeHTalIbHAS WILTIOCTPALHS TAMUHAPHOTO U TYpOYJIEHTHOTO PEXKUMOB
JBUKEHUS )Kuakoctu (2016);
MNel.6 VI3yueHue UCTeUeHUS )KUIKOCTH UYepe3 Mallble OTBEPCTHUSI B TOHKOM CTEHKE U
HACaJIK{ IIPY TIOCTOSIHHOM Hariope B atmocdepy (2016);
MNel.7 DkcriepuMEHTalbHOE U3YYeHHE MPSMOT0 THAPABINYECKOro yapa B HalIOPHOM
TpybompoBoje (2016);
MNel.8 Nzydenue ¢pumibTpanuu B IecuaHoM rpyHTe Ha ycraHoBke [lapcu (2016).
MNel.9.BuptyansHas nabopaTopHas padota «OmnpesiesieHre ONBITHBIM ITyTEM ClIaraeMbIX
ypaBHenus /1. bepHymiu npu ycTaHOBUBILIEMCSI HEPABHOMEPHOM JIBHKEHUU KUJIKOCTH B
HATNIOPHOM TpyOomnpoBo/ie - 7 ceueHuii». «llocrpoenne nuarpammel [.beprymm» (2016).
Nel.10 «DkcniepuMeHTaNbHOE OMPEIEICHUE CKOPOCTEH B CEYCHUH KPYTIIOM TPYOBI»
(2016).
Bpuaenko. YueOHbI TEePMHHA» ¢ KOMILIEKCOM BUPTYAJbHBIX JIA0OPAaTOPHBIX
padoT: Mexanuka ;KuaKocTH u rasza. (2016)
JlaboparopHas Nel «OmpeneneHue ruApOCTaTUYECKOTO TABICHUS KUIKOCTH (C-Iletep6.).
JlabopaTtopHas No2 «OmnpezeneHue MmI0THOCTH HECMEUTUBAIOIINXCS C BOJIOM
JKUIKOCTEN» (C-TleTepo.).
JlabopaTtopHas Ne3  «['mapaBnuyeckuii npecc (C-Tlerep6.).
Jlaboparopnas Ned «Cuna naBneHus )KMIKOCTH Ha MJIOCKYIO MMOBEPXHOCTHY (C-Iletept.).
JlabopaTtopHas Ne5  «OTHOCUTENHHOE PAaBHOBECHE KHUIKOCTH BO BPAIAIOIIEMCS COCYIE»
(C-Tletepb.).
JlabopaTtopHas Ne6 «IlocTpoenne HamOPHON U TbE30METPUUECKOMN JIMHHM JIJIs1
TpyOOIpOBOJa CONMPOTUBIIECHHUS» (C-TleTeps. ).
JlabopaTtopuas Ne7 «Omnpenenenue pexxuma JIBHKCHUS KUAKOCTH» (C-Tletep6.).
JIaGoparopHas Ne§ «OnpezeneHne 3aBUCUMOCTH MEX/1y THAPABINYECKUM YKIOHOM U
CpeHell CKOPOCThIO NMPHU TYPOYIEHTHOM JIBUKEHUU BOJIbI (C-Ileteps. ).
Jlaboparopuas Ne9 «lVccnenoBaHue pexkMMOB UCTEUCHUS KUAKOCTH) (C-Tletep6.).
Jlaboparophnas Nel0 «Omnpeznenenne nMHaMUYecKUX K03 (PUIIMEHTOB IS ONIpeieIeHHs
pacxona ;KuAKOCTH» (C-Iletepd.).
3.1 BupryanbHas gadoparopus ""I'uapasinyeckoe MoeTMPOBAHNE KOJIbIEBbIX
BO/JONPOBOJHBIX ceTeii"
«['uppomaimHel ¥ TUIPONIPUBOIEDY; «MccaenoBaHne OTKPHITOrO OTOKaY;
«'uppaBiardeckoe MOJEIMPOBAHUE KOJBIEBBIX, TYMUKOBBIX, HIIM KOMOMHUPOBAHHBIX
TpyOOnpoBOHBIX ceTei». [Iporpammublit 1abopaTopHslii koMiuieke "['uapasnuka"

1. Konbresas cetsb 2 Koublia; (6 OJI0XKCHHUH)

2. 8. KomOuHMpoOBaHHAS CETh;




3. 9. TynukoBas ceTb, monoxenue 1; (3 mosoxeHus).

Bupryaabnas 1aboparopnas padora (BJIP) «UccienoBanue 0OTKPHITOr0 MOTOKA»

(JIoTok 15 m) B cocTtaB BXOAUT ceMb MOAYJIEH:

[To3BossieT uccnenoBaTh OTKPBITHIE TOTOKH B CIACAYIOIINX THIPOTEXHUUECKUX

COOPYKEHMSIX:

1). be3 KoHCTpYKITMI 11O IMHUU MTOTOKA;

2). BopocnuB ¢ LIMPOKUM [TOPOTOM;

3). BozociuB npakTu4eckoro npoQuiis;

4). [IpsAMOYTONBHBIN BOJIOCIIHB;

5). TpaneuennaabHbIN BOJTOCITHB;

6). Bonocnus Tomcona;

7). HoposkHas TpyoOa;

8) [loamocToBoOE pyco.
B kascoom uz mooyneit no 8 eapuanmos 3aoanuii, écezo 64 eapuanma
Jaadopamopuslx padom
Nel «Onpenenenue ko3 uueHTa MepoxoBaTOCTU OTKPBITOTO MPU3MATHIECKOTO
pycaay.
No2: «OneHka 3HEPreTUYECKOro COCTOSHUS MOTOKA U TOCTPOCHUE KPUBBIX
CBOOOHOMN TOBEPXHOCTH.
Ne3: «Onpenenenue koadduiueHTa pacxoga MpsIMOYTOJILHOTO BOJIOCIINMBA C TOHKOU
CTEHKOI»
Ne 4: «MccnenoBanue ABUKEHUS TOTOKA BOJBI YePE3 BOJOCIHB C ITUPOKUM
IIOPOTOM.
Ne 5: «Onpenenenue K03QPUIMEHTOB pacxoia BOJIOCINBA MPAKTUUYECKOTO MIPODUIIL»
Ne 6: «3yueHue ucteueHus BO/ibl U3 JIOHHOTO HAallOPHOTO OTBEPCTUS (U3-T10J
LIUTA).
Ne 7: «MccnegoBanue COBEPIICHHOTO THAPABINYECKOTO MPBDKKa
Bupryanbnas nadoparopus «['mapoMammHbD
2.1 «KaBHTaIIMOHHBIC UCIIBITAHUS IIEHTPOOEKHOTO Hacocay (2016);
2.2 TTapaMeTpruyecKre UCTIBITAaHUS EHTPOOEKHOTO Hacoca» (2016).
2.3 Ucnbitanue Heperynupyemoro oobemuoro Hacoca (2003);
2.4 UcnpiTanue THAPONPUBO/IA ¢ 00beMHBIM perynupoBanuem (2003);
2.5 VictibITanuy TUAPOIPUBOA MTOCTYNATENBHOTO ICUCTBUS C APOCCETBHBIM
peryiaupoBaHueM (mapajiesibHOe BKItoueHue apoccens) (2003);
2.6 VcnplTaHuy TUAPONPUBOA MTOCTYNATENBHOTO AEUCTBUS C APOCCETBHBIM
perynupoBaHueM ( IociaeaoBaTenbHOE BKItoueHue poccens) (2003);
2.7 Ucnipitanus ruapoauHamudeckoit nepeaaun (2003);

KoMmiekTsl miakaros

KommexT miakatoB «[ 'uapasnuka u rugpornpuBoay (16 mr.) (pazmep 560x800 mm):
N300pakeHre HaHECEHO Ha IJIACTUKOBYIO OCHOBY TOJIIMHON 4 MM 1 pazmepoM 560x800
MM. N300pakeHue o01agaeT BOJOCTOMKMMHU cBoMicTBaMu. Kax bl mjakat nuMeer
JJIEMEHTHI KPEIIJIEHUS K CTEHE.

DJIeKTPOHHbBIE MIAKAThI [[eMOHCTpallMOHHBIE KOMIUIEKCHI Ha 0a3e MyIbTUMEIHa-
poeKTopa (KOMIUIEKT JIEKTPOHHBIX I1akatoB Ha CD, myneTuMeua-npoextop BENQ,
HOYTOYK, 9KkpaH 1,5x1,5 m):

I'unpasnuka u ruaponpusos (171mr.)

IIpe3enTanuu:

OCHOBBI IPUKJIATHON THUIPABIIVKH;

['napaBaruecKue NoTepu o JUIMHe TPyOOIpoBOJIa;

Hacocwl u THAPONPHUBOBL

Jleknuu o pazneny ruipaBIndeCcKie MalTuHbI

OB WIN -

I'maposnekTpocrannu




CocTaBuUTEIIb:

JlotieHT Kadeapsl
«TermmoTeXHUKa ¥ THIPABITHKA)

CorJyacoBaHo:

3aB. kad. «TemnoTexHuk
U TUJIPABIIUKA»

3aB. xadenpoit «<bPOHI M»

K.T.H., JOLIEHT

Hupextop IYMP, k.¢-M.H., TOLIEHT

&
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