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1. lleam u 3aaa494 AUCHMIIJIMHBI

Llenpio mpenonaBaHusl TUCHMIUIMHBI «['WapaBinka v HedTerazoBas THAPOMEXaHUKA»
ABJISICTCA OCBOEHHE OCHOBHBIX 3aKOHOB IIOKOS M JBM)KEHHUS >KHUIKOCTH, a TaKXXe METOJIOB UX
IPAKTUYECKOrO0  MpuUMeHEeHMs. (O3HaKOMIIEHWE C  THJAPaBIMYECKMMH  MallMHAMH U
TEOPETUYECKMMU METOJAaMU pacyeTa OCHOBHBIX MX IIapaMeTpoB M IpaBWJIaMM Iojadopa Io
OCHOBHBIM XapaKTEPUCTUKAM.

3ajaueil Kypca SBISETCS HM3yYeHME OCHOBHBIX (U3MUECKUX CBOICTB JKHAKOCTH,
U3y4EHHE OCHOB KHHEMATUKM M JIMHAMUKUA JKUAKOCTH W IPUMEHEHUE TEOPETHUECKOIO
MaTepHala Ipy pacuere pasjInyHbIX TUApPOcUcTeM. M3ydeHne BOIpOCOB IBUKEHUS KUIKOCTH B
THIPABIMYECKAX  MallMHAX  pa3jIMyHOr0  Ha3HA4YeHWs, TPyOONmpoBoJaX M JPYrux
THJIPABINYECKUX CUCTEMAX.

2. MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/bHONH IPOrpaMMBbl

VYuebHasg gucuuiuinHa «['uzapaBiuka um HedrerasoBas I'MIPOMEXaHMKa» OTHOCHTCSA K
o0s3arenbHOI yacTu broka 1 u nmpexycMoTpeHa Ui u3y4eHus o ouHoi (hopme 00ydeHus B 3 u
4 cemectpax. s u3ydeHus: Kypca TpeOyercs 3HaHUE: BBICIIEH MaTeMaTUKH, (PU3UKU, XUMUH,
¢dmrocopun, TEOPETUIECKON MEXAaHUKH, COMTPOTHBIICHHSI MAaTEPUAIIOB, METPOJIOTHH.

B cBoro ouepenp, NaHHBIH Kypc, MOMHUMO CAaMOCTOSITEJIBHOIO 3HAYE€HHUs, SBISETCA
IpEIUIeCTBYIOEH AUCUMILUIMHOW JUIsl CHELMAJIbHBIX KYpPCOB: OCHOBBI ~aBTOMAaTH3alluU
TEXHOJIOTHYECKUX IPOLIECCOB HE(PTEra3oBOro IMpPOU3BOACTBA, METPOJIOTHs, KBAIUMETpUS U
CTaHJapTU3alys, M00bMa HEe(TH, NBWKCHHE XHIKOCTEH W Ta30B B MPHUPOJHBIX IIIacTax,
HEePCHEKTUBHBIE MPOEKThl OCBOEGHUS HE(PTEra3oBbIX PEeCypCcOB, TEXHOJOIHS U TEXHUKA METO/I0B
NOBBINIEHUST ~ HE(TEOTHauu, COOpPYXKEHHE U  OKCIUTyaTalus ra3oHe(TENpoBOAOB U
ra3oHe(TeXpaHWiIMIL, cOOp W IMOArOTOBKA CKBRXUHHOW MPOJYKLUMH, OypeHHe He(QTSIHBIX U
ra3oBbIX CKBaXHH, He(TErazonpombICIOBOE OOOpYIOBAaHUE, COOPYKEHHE M 3SKCIUTyaTalus
ra3oHe(TenpoBOAOB U ra30XpPaHUINLI.

3. IlepeyeHb NJaHMPYeMBbIX PpPe3yJabTATOB O0y4YeHHS] MO AUCHHUILIMHE (MOIYJI0),

COOTHECEHHBbIX ¢ MHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

Tabauua 1
Ko mo ®I'OC Nuaukaropsl IInanupyemsbie pe3yjbTaTbl 00y4eHHs IIO
AOCTHKEHM S aucuuiinne (3YB)
OobuenpodeccuoHa bHbIE
OIIK-2  cnocoben | OIK-2.1 CrnocoGeH | 3HATH:
MOJIb30BATHCS MPOBOJIUTH C TOMOIIBIO | — BUABI M PEKUMBI JBWKEHUS >KHUJIKOCTH,
MIPOrpaMMHBIMU MIPOrpaMMHBIX ypaBHEHUE JIMHAMHYECKOTO pPaBHOBECHUS
KOMILUIEKCAaMH,  KakK | KOMIIJIEKCOB IPOIIECCHI PaBHOMEPHOTO TTOTOKA; JIOTapu(MUYECKHIA
CPEICTBOM npueMa U OTTPY3KH 3aKOH  pAacCIpeleNieHus CKOpOCTed B
yIpaBiICHUS u | HepTH u Kpyrjioll TpyOe; 3aKOHbl JABUXKEHUS U
KOHTpOJIS, He(TENPOAYKTOB Ha PaBHOBECHSI JKUJIKOCTEH;
COTIPOBOXKICHUS OCHOBE 3HAHUW 3aKOHOB | — 3aKOHBI HCTEUEHHUS JKUJIKOCTH  4Yepe3
TEXHOJIOTHYECKUX MOKOSI W JBUYKEHUSA OTBEPCTHS U HACAJIKU;
MPOIIECCOB HA BCEX | )KUIKUX TEJl. — OCHOBBI TEOPUU THUIAPOIUHAMUUYECKOTO
CTaauAX pPa3pabOTKH nonobust; oOmme 3aKOHBl M YPaBHEHHS
MECTOPOXKACHUI OIIK-2.2 MOXET CTATHUKH ¥ TUHAMHUKH KHUIKOCTEI;
YIJIEBOJOPOOB U | yOpaBisiTh CPEICTBAMU | — Ha3HAYEHUE u KJIaCCHU(UKAIIUIO
COMYTCTBYOIINX KOHTPOJIS u TpyOOIPOBOJIOB;
MPOLIECCOB peryJaupoBaHus yMeTh:
TEXHOJIOTHYECKUX — TNPUMEHATH YpaBHEHHUE JTUHAMHUYECKOTO
MIPOLIECCOB CBSI3aHHBIX C paBHOBECHSI PABHOMEPHOTO TIOTOKA;
XpaHeHUEM U | — TIPUMEHATh (DOPMYIBI [JIs OTNpEACIICHUS
nepekaukod HedpTH U kod¢durmenta TUAPABIAYECKOTO
TIPYTUX BHJIOB COTNPOTUBIICHUS,  TPUMEHITH  OOIIMe
KUIKOCTEH C yYeTOM 3aKOHBI U YPABHEHUS CTATUKHU M TUHAMHUKHU




OCHOBHBIX
TUAPABINYCCKUX
3aKOHOB

JKUJTKOCTEH, 3aKOHBI JBHKCHUS "
PaBHOBECHS KUIKOCTEH;

OCYILIECTBUTHh  THJPABIMYECKUN  pacyder
MIPOCTOTO H CIIOKHOTO TPYOOIIPOBO/IOB;
MPOBOANWTH pacueThl Ha OE30MacHOCTH,
MPOYHOCTb, HAJIC)KHOCTh u
MMPONU3BOJAUTCIIBHOCTD PA3INIHBIX
THIPABIMYECKUX  CXEM C  y4eTOM
0COOEHHOCTH KOHCTPYKIMH U yCIOBUH
PUMCHCHUSI.

BJIAJ1€Th.

METOJIaMU  KCCICJAOBAHUS  JBHIKCHHS

JKUIKOCTH,
METOJIaMH THPABINYECKOr0 pacyera u
MIPOEKTUPOBAHUS TPYOOIIPOBOIOB;
0COOCHHOCTSIMH KOHCTPYKITHH U
pacderamu Ha 06€30MaCHOCTh, TIPOYHOCTD,
HaAC)KHOCTb U IMTPOU3BOAUTCIIBHOCTD
pa3IMYHbIX THIPABIHYCCKUX CXEM.
3aKOHaMH1 U YPaBHCHUSAMU CTATUKU U
JTUHAMHKH JKHIKOCTEH; 3aKOHAMH
ABVIKCHUS U PABHOBCCHUS )KI/IZIKOCTCﬁ.

4. O0beM AUCHUNIMHBI U BBl Y4eOHOH padoThl

Tabaunna 2
Bcero Cemectp
Bup yueOHoii padoThl 4yacos/3.e. 3 | 4 4 | s
0P0 300 0D0 300
KonrakTHasi pa6ora (Bcero) 82/2,3 | 22/0,61 |34/1,0| 48/1,5 (10/0,28| 12/0,33
B ToMm umncrne:
Jlekiyu 33/0,92 | 10/0,28 |17/0,5/16/0,94| 6/0,17 | 4/0,11
ITpakTHyeCcKue 3aHATHS
JlaGopaTopHble paboThI 49/1,4 | 12/0,33 |17/0,5(32/0,94| 4/0,11 | 8/0,22
CamocrosiTejibHasi padoTa (Bcero) 134/3,6 | 221/6,14 |74/2,0| 60/1,6 |98/2,72|123/3,42
B ToMm umcne:
KypcoBoii npoekT (pabota)
PacueTHO-rpaduyeckue paboThl 62/1,6 | 50/1,42 [38/1,0] 24/0,7 |26/0,72| 24/0,7
UTP
Pedepatst
Jloknazst
IIpezeHTanuu
U (unu) opyeue 6uovl camocmonmenvHol
pabomuol
Tembl AJIs CaMOCTOSITEILHOTO U3YUEHUs 36/1 99/2,75 (18/0,5| 18/0,5 | 36/1,0 | 63/1,75
[ToaroroBka kK 1a00pPaTOPHBIM paboTaM 36/1,0 | 72/2,0 |18/0,5| 18/0,5 | 36/1,0 | 36/1,0
[ToaroToBka K MPakKTUYECKUM 3aHATHIM
[ToaroToBKa K 3a4eTy, SK3aMeHy 36/1,0 | 72/2,0
KonTpoJan 36/1 9/0,25 36/1 9/0,25
Buj oruérHocTn 3AUCE, | 3AUCT, | over| k3. | 3auwer | aK3.
IK3. IK3.




Oo0mas
TPY10eMKOCTh
JAUCHHUILTHHBI

BCEI'O B yacax

216 216

108 | 144

108 144

BCEI'O B 3a4yeTHBIX
eIUHHULIAX

5. Conepixkanue TUCHUNITTHHBI
5.1.1 Pa3aesbl AUCHUIJIMHBI U BUAbI 3aHATHIA (TpETHIA ceMecTp)

Taoauua 3

Ne
n/n

HauMenoBanue
pasnena
JUCIHHMILINHBI

Yacobl
JEeKIHOHHBIX
3aHATHNA

Yacel
JIa00pPATOPHBIX
3aHATHH

Yacol
NPaKTHYEeCKUX
(ceMHUHAPCKHX)

3aHATHI

Bcero yacos

090 | 390

0P0 | 390

0®0 | 390

0P0 | 390

~ =

Mooyns 1
Tuopocmamuxka

OCHOBHEBIE
¢buznyeckue
CBOMCTBA XKUIKOCTU

Bs3KOCTE KMIKOCTH.
Cuuibl, aeicTByroume
Ha KUIKOCTh

FI/II[pOCTaTI/I‘leCKOC
JaBJICHHUC

OCHOBHEBIE
ypaBHEHUS
THAPOCTATUKH

Cuiel  HaBJIEHUST Ha
TBEpbIC
MTOBEPXHOCTH

[TpuGopst TUISL
W3MEpEHUs

JaBleHUs.  OMIOpHI
JABJICHUS

3akoH Apxumena.
IInaBanme TEJ.
I'mapocratnueckue
MAaIIWHEL.

OTHOCHUTENLHBIN
TTOKOH JKUJKOCTH.
Coobmarommecs
COCYJIBI

5.1.2 Pa3peJibl AMCHMIIMHBI M BUAbI 3aHATHH (U€TBEPTHIN CEMECTP)

Taoauua 4




Ne
n/

HaumenoBanue
pasnena
JTUCIHUIIINHBI

Yacol
JEeKIHOHHbI
X
3aHATHH

Yacsl
J1a00paTOPHBI
X 3aHATHH

Yacel
NMPAKTHYECKUX
(ceMuHapCcKuX

)

3aHATHH

Bcero yacos

O0®O | 390

O®0O | 390

O®0O | 390

o | 39

M2

Mooynw 2
Tuopoounamuxa

OCHOBHBIE TOHATHUS
TUJPOIMHAMUKH.

YpaBHeHue
bepuymm JU1st
UIeaIbHOU u
peanbHOU JKHUJIKOCTH.

PexxuMpl  IBMKEHUS
KHUIOIKOCTH U OCHOBBI
TUAPOIUHAMUYECKOT
0 1o100us

I'mapaBnuueckue
IIOTEPHU. MectHble
TU/IPaBIMYECKUE
CONIPOTUBIICHHUS.

I'mppaBnnyecku
IJIaJIKue u
1IEpOXOBAThIE TPYOBI.

Hcreyenue KUAKOCTH
yepe3 OTBEpCTUS U
HACaJKH

HeycranoBusieecs
JBUJKEHUE JKUJKOCTH.
I'mppaBnuyecknii

yAap

@unbTpanus
J)KUJIKOCTH.  3aKOHBI
bunbTpanun
JKUJKOCTHU B TPYHTaXx.

CraTtuka U QUHAMHKa
ra3os.
AsponrHamMuka
MHKEHEPHBIX CeTel

10

I'mapaBanyeckuit
pacuer
TpyOONpoBOJI0B

11

I'mapomaimHel

12

LlenTpobesxHbIE
Hacockl. OObeMHbIE
HAaCOCHI.




5.2.1JlekunoHHbIe 3aHATHS (TPETUM ceMecTp)

Taoauua 5

HaumenoBanme pa3jaena
JTUCIHHUIIINHEI

Coaepsxanue pasgea

2

3

OcCHOBHBIE dbuznveckue
CBOMCTBA KUJIKOCTH

[Ipeamer ruapaBnvku ¥ rugpoMamuH. Ilpumenenue u
3HaYCHUE TUAPABINKU B HeDTSHOM u
HedrenepepabaThIBarONICH OTpaciu. Cutbt
neicTByromue Ha KUAKOCTh. OCHOBHbBIE (hU3HUECKUE
CBOMCTBA KHUAKOCTU. [IIOTHOCTH, yIENbHBIA OOBEM,
YACIbHBIA BeC, KOIPPUIHUEHT OOBEMHOTO CXKATHS
KUJIKOCTH, KOdpUITUEHT TEMIIEPaTypPHOTO
pacuupenusi, [IoBepXHOCTHOE HATSXKEHUE.

Bszkocts  xuakoctu.  Cuibl,
JICUCTBYIOIIAE HA )KUIKOCTh

Bsskocte  xkmakoctu. MaeanbHble U pealibHbBIC
KUAKOCTH.  HbIOTOHOBCKME M HEHBIOTOHOBCKHE
KUJKOCTU. 3aBUCHUMOCTh BSA3KOCTH OT TEMIIEpPaTypbl
s Boabl.  KooaddumueHTsl  IUHAMUYECKOW |
KUHEMATHYECKON BSI3KOCTH. JAnHamuyeckuit
KOA(pGUIIMEHT BA3KOCTU JUIsl Ta30B MPHU TeMIepaTypax,
ornmuunbix oT 0°C. dopmyna I['pocca. BszkocTHO-
BecoBas KOHCTaHTa, ¢popmyina [luHkeBuya. YpaBHEeHHE
KpuBoW TeueHusa. [lmactmynas Bs3KOCTh. Bs3KOCTh
IJIaCTUYHOU KUJKOCTH, JIBIDKyLIECS o
TpyOonpoBoy. IlceBaomIacTHUHbIC KHUIKOCTH.

I'mppocTraTudeckoe 1aBlIeHHE

lMunpocratuueckoe JaBJICHHUE. CaoiicTBa
TUIpOCTaTUYeCKOro napiieHus. OCHOBHBIE YypaBHEHMUSI
ruapoctaTukd. CBONCTBO JaBJIEHHS B HEMOJBHKHOU
KUJKOCTH. YpaBHEHUE Djiepa paBHOBECHSI JKUJIKOCTH.
[loBepxHocT  paBHOrO JIaBJICHMSL. OcHoBHOE
ypaBHEHHUE TUIPOCTATUKH. 3akoH [Tackans.
AGCoNIIOTHOE U M30BITOUYHOE JaBJICHHE, BAKYYM.

OCHOBHEBIE
FHHpOCTaTI/IKI/I

YpaBHEHHUS

Huddepenunanbabie YpaBHEHUs paBHOBECHS
xuakoctr. CHibl JaBJIEHUS KUAKOCTU Ha IIOBEPXHOCTD.
Cuna ruApoCTaTUYECKOTO JaBJICHUS KHUJIKOCTH Ha
TOPU30HTAIBHYIO TNIOCKYIO TIOBEPXHOCT.

Cunel naBneHWs Ha TBEpAbIE
MTOBEPXHOCTH

Cunpl  naBiaeHUs  KMJIKOCTH  HA  IUIOCKUE U
KpUBOIUHENHbIE CTeHKU. LleHTp nasinenus. LleHTp
TsokecTd. Cuila JaBl€HUS JKUAKOCTH Ha IJIOCKYIO
IpSIMOYTOJIBHYIO CTeHKy. Cuila [aBieHuss Ha JHO
cocypa. Cuna nmaBieHMs >KMIKOCTH B orBoge. Cuia
JaBIICHUS KUIKOCTU Ha LUJUHIPUYECKYIO
MOBEpXHOCTh. (CBOWCTBO [aBJ€HUA B HEMOJABUKHON
KUJKOCTH.

[Tpubopsl g U3MepeHus
JIaBJICHUs. DMIOPBI JaBICHUS

[Ipubopsr s usmepenus nAasneHus. IIbezomerp,
muddepeHMaIbHbIl MAaHOMETP, PTYTHBIM MaHOMETp
BaKyyMMETp U cmocoObl pacueTra JaBJICHUS JUId
KaXJ10T0 U3 MPHOOPOB.




3akon  Apxumena. IlmaBanme  Ten.  YcioBus
3akon Apxumena. IliaBanue o o
CTaTMYECKON  OCTOWYMBOCTH  IUIABAIOIIETO  TeJa.
7 | Ten. I'mppocratnueckue N .
MALLLL I'unpaBnuueckuii npecc, TUIPaBINYECKUN
AKKYMYJIATOP U CXeMa UX paboThl.
OTHOCUTENBHBIN nokoii | Coobmatomuecss cocyapl. OTHOCHUTENBHBIA  TOKOM
8 xuakoctd.  CooOmjaromuecs | (paBHOBeCHE KHAKOCTH B JBHXKYILIEMCS  COCY/JIE)
COCYy1bl PaBHOBecHE )KMJIKOCTH BO BPAILAIOIIEMCS COCYE.

5.2.2 JlekiiuoHHbIE 3aHATHS (YETBEPTHIN CEMECTD)

Tabauna 6
No HaunmenoBanmue
w/n pasjaena Coaepixanue pasgena
AUCHHILIMHBI
1 OcHoBHble  TNOHATHSA | Buael ABM>KeHUs KUAKOCTH. OCHOBHBIE MOHATUS KUHEMATHUKU
TUAPOJMHAMUKH. xuakoctu. Ilotok xxunkoctu. CpeHsis CKOPOCTb.
VYpaHenue beprymu | YpaBaenue — pacxoma.  JduddepeHnmansHoe — ypaBHCHHE
2 | ans  uWAealbHOM U | IBMOXKCHMS WUICAIBHOW JKUIAKOCTU. YpaBHEeHHME bepHymnm mis
peaIbHOM KUJIKOCTH. uaeasbHO 1 peanbHoi xuakocTi. Koo duument Kopuonmuca.
Pexxumbl  JIBHOKEHMS . .
JlamuHapHBIA U TYpOYJICHTHBIN PEXHUMBI JBHKEHUS KUIKOCTH.
3 KUIKOCTH H  OCHOBHI Uucno PeitHonbaca. OCHOBBI TEOPUH THAPOIMHAMUYECKOTO
TUAPOJUHAMUYECKOTO
noxoous.
no100ust
OOmue cBeaeHHs O TUAPABIMYECKMX HoTepsaX. Bumel
TUAPABIMYECKUX  CONPOTHUBICHMM U MOTEPh  HAmopa.
I'mppaBnuueckue DKCIIepUMEHTAIEHOE OIPENICIICHHE IOTeph Hamopa. TpyOka
4 | ToTEpH. Mectabie | [Tuto, pacxomomep Bentypu. Ilorepu nHamopa B TpyOax.
TUJIPABINYECKUE ®opmyna. Pacnpenenenue cKopocTei NpU JaMUHAPHOM H
CONPOTHUBIICHUS. TypOyJIEHTHOM JIBUKEHUU OcHOBBI TEOPUU
TUApoJIMHAMUYecKoro mnoaobus. HamopHoe paBukeHHe B
Tpy0ax. [Torepu Hanopa B TpyOax
l'unpaBnuueckn  rjaajgkue W LIEpPOXOBaTble  TPYOBI.
[lepoxoBaTocTh CTEHOK, aOCOIIOTHAasE M OTHOCHTEJbHAS.
®opmyJisl Ui onpeaesieHns Ko uiueHTa noTeps 1o JJIuHe U
koapduuuenta Ille3u n apcu, npu paBHOMEPHOM JBHIKEHUH.
I'mppaBnuyeckn I'paduxkn  Hukypamze u  Mypuna. DOKcrnepuMeHTalbHOE
5 | rmagkue u | u3yuenue kodpduuuenta [lapcu. OcHOBHbIE BUABI MECTHBIX
mepoxoBarbie TPyObl. | conmpoTuBieHuid. KoapduumeHT MecTHBIX moTepb. MecTHbIe
noTepu Hamopa npu Oosplmx yuciax PeitHonbaca. BueszamHoe
pacmupenue TpyOwl (Tteopema bopna). duddyzopsl. Konena.
Kospduuuent conporusnenuss cucremsl. Ilonstue o
CBOOOJTHOM Hamope
HcredyeHne KUIKOCTHM 4Yepe3 OTBEPCTUS B TOHKOH CTEHKE.
Koaddunuments! cxxarusi, ckopoctu, pacxosa. Mcreuenue yepes
HcreyeHne J>KUAKOCTH | HACAAKHU Pa3IMYHOrO TUIA, KOPOTKUX TPYO M M3- MO 3aTBOPOB.
6 |uepe3 orBepctus U | VMcreueHne mnpu mocTOsHHOM Hamope. lcrewenuwe mnpu
HacaJKu nepeMeHHOM Hanope. ['unpasnudeckue ctpyu. Kinaccuduxanus

CTpyH. 3aTOIUICHHBIE U HE3aTOILUICHHBIE CTPYH. /[MHamMuueckue
CBOMCTBA CTPYH.




Heycranosusiueecs
JIBUKCHUE KUAKOCTH.
I'mppaBnuueckuit yaap

HeycranoBuBiieecss IBUKEHHE HECKUMAEMON KUJIKOCTH B
KECTKHX TpyOax C y4eTOM HHEPIIMOHHOTO Haropa. SIBieHue
TUApaBINYECKOro ynaapa. @opmyiia XyKoBCKOro s mpsiMOro
yaapa. I'mnpaBnudeckuid yaap B TpyOax. IIpornecc msmeHeHus
JABJICHUSI U CKOPOCTU B TPYOONpPOBOJE IMOCJIE MIHOBEHHOTO
3aKpbITUS 3aABIKKU. [ MapaBIndYecKuil TapaH.

dunpTpanus
JKUJIKOCTH. 3aKOHBI
bunpTpanun
KUJKOCTU B TPYHTAX.

OuIbTPOBAHUE KUIKOCTU. BHUIBI NBUKEHUSI TPYHTOBBIX BOJI.
Ckopocts  Quibrpanuu. JluHeHHBI 3aK0H  (UIBTpAIUH.
Koapduuuent unprpanun. OuapTpaus yepe3 OJHOPOIHYIO
3eMJISIHYI0  IUIOTUHY. 3akoH [lapcu. @uibTpanus uepes
HEOJAHOPOAHBIA H30TPONHBIM TpyHT. lIpocaumBanme BOIBI C
MOBEPXHOCTU 3eMid. (MHGuUIbTpauus). OunbTpanus BOAbl U3
kaHanoB. TypOynenTHas Gpruibtpanus [[oHATHE 0 MUHUMAITBHON
rIyoMHe  MoJA3eMHOro  Oe3HamopHoro  moTtoka.  [IpuTok
OC3HANOPHBIX W HAIMOPHBIX BOA K Kojoamy. OcoOeHHOCTH
IJJABHO U PE3KO HU3MEHSIOIIETOCsl JBUKEHUSI TPYHTOBBIX BO/I.
Huddepennnansaoe ypaBHEHUE YCTaHOBUBILIETOCS
HEPAaBHOMEPHOIO  IUIABHO  HW3MEHSIOIIETOCs  JIBH)KEHUS
ITPYHTOBBIX BOJ IpH JIMHEHHOM 3aKoHE (UIbTpPALUU.
QuibTpalys U3 KaHAJIOB.

Cratvka W JUHAMHKa
ras3os.

AsponnHamMuka
WH)KEHEPHBIX CETeH

Cratuka u JAHAMUKA  Ta30B. AdpoMHaAMHYECKUI
KO3 PUIMEHT. AdpalliOHHbIE pacueThl 3AaHUN U COOPYKEHUI.
Onropel  JaBieHuid rasza. [lmockocTe paBHBIX — JaBiIeHUN
(neliTpanbHble  30HBI) ['paBUTaLMOHHBIM  Hamop cocyna
3all0JIHEHHOTO0 rasoMm. JluHamuka ra3oB. YpaBHenue [l.
bepnymnu Ui uMIeanbHOrO M peajbHOro IIOTOKA rasa.
AdpoIMHAMMKA MHKEHEPHBIX CETEH.

10

I'mapaBanueckuit
pacuer
TpyOONpOBOI0B

JIBIKeHue >KUAKOCTH B HANOPHBIX TpyOompoBogax. KopoTkue
TpyOOIPOBOBI OCTOSHHOTO auamerpa. OCHOBHOE pacdeTHOE
ypaBHEHHE MpocToro Tpydomnposoja. BzaumoneiictBue ctpyu ¢
TBEpAbIMU MperpaaaMu. Cuibl BO3IEHCTBUS TOTOKA HAa CTEHKH.
OcCHOBHOE pacueTHOe ypaBHEHHE HPOCTOro TpyOOmpoBoja.
l'opuzoHTanpHas W BEpTUKANbHAs BOJOCIYCKHbIE TpPYOBI.
OCHOBBI ~ TEXHMKO-?KOHOMHMYECKOTO  pacuera  IMpPOCTHIX
TpyOOIIPOBOJIOB. Onpenenenue HKOHOMUYECKU
HauBBITOAHEHIIEro auamerpa TpyoompoBoja. CudoHHBbIH
TpyOOTIPOBO/I. Pacyer  mopBojsmiero - BCACHIBAIOIIETO
TpyOonpoBoa LIEHTPOOEKHOTO Hacoca. Pacuer
pactpenenuTeabHbIX BOJIOHAITOPHBIX JIMHUM.
ITocnenoBarenbHOE u napansenbHOe COEZIMHEHNE
TpyOompoBo1oB. CioxkHble TpyOornpoBoabl. TpyOomnpoBoa ¢
HacocHOM mojaueil. Pacuer BcachIBaromiero TpyOonpoBoja
LIEHTPOOEKHOT0 Hacoca.

11

I'mppomannHel

OOmme  cBegeHus O  ruApoMammHax.  Hacocel  u
ruaponsuratenu.  Kmaccupukauuss — HacocoB.  [IpuHiun
JNENCTBUSA JUHAMUYECKUX u 00BEMHBIX HAaCcOCOB.
IlocnenoBarenpbHOE M NApaUIEIbHOE COCIMHEHUE HACOCOB.
KaBuranmss B jomacTHeIXx — Hacocax.  KaBuranmoHHas
xapakrepucTtuka. KaButanmonnslii 3anac. @opmyna PynneBa u
€€ IPUMEHEHHE.




LlenTpoOeKHbBIE
12 | macocel.  OOBEeMHBIC
HaCOCHI.

OcHoBHblE TapaMeTpbl HacocoB. JlonacTHbIE HAcoChl. SIBiIeHME
kaBuTanuu. Koadduruent OpicTpoxogHocTr. THITH TOMACTHBIX

HacocoB. [lpumenenue ¢opmyn momoOusi ans mepecyera
XapaKTEPUCTHK HaCOCOB. PerynupoBanue 1oJTauH.
IlenTpoOexxHble  Hacochl.  YpaBHeHue Diepa.  Cxemsbl

OJIHOCTYIIEHYAThIX IEHTPOOEKHBIX HACOCOB. TeopeTHuecKuii
Hanop Hacoca. Ilone3nsiii Hamop. IloTepu sHepruu B Hacoce.
XapakTepucTuka eHTPOOEeKHbIX HacocOB. OOBEMHBIE HACOCHI.
[Mpunuun neicTBusi, oOIIME CBOWCTBA M  KIACCHU(HUKAIIHS.

[lopuiHeBble ¥ IUTyHXepHble  Hacockl.  MuaukaTopHas
auarpamma. I'paduku  wuaeanbHOW  momauun W €€
HepaBHOMepHOCTh.  /InadpparmeHHsie Hacockl. PoTopHbie
HAacCOCHI.
5.3.1 JlaGopaTopHbIe 3aHATUSA (TPETUN CEMECTD)
Taoauua 7
Ne HaumenoBaHue pasjaesa
HaunmeHnoBanue J1a60paTopHbIX padoT
n/n AMCUMILIMHBI
M 1 | Moayas 1. 'mapocraTtuka
BJIP. JlaGoparopnas pabora 1.1 «M3mepenue
1 | F'maopocraruka THJIPOCTATUYECKOTO JABICHHUS M OSKCIEPUMEHTAIHHOE
noJTBepkIeHue 3akoHa [Tackans»
1. BJIP. JlabopaTtopHas pa6ora 1.1a (bp.)
«OrmpeneneHe  THAPOCTATHYECKOTO  JABICHUS |
Cuisl TUAPOCTATHYECKOTO
I — a TBEpIIBIE IUIOTHOCTH YKUJIKOCTH
P 2. BIJIP. Jlabopatopnas padora 1.4 bp.
MTOBEPXHOCTH.
«OmnpeneneHue CUlbl JaBICHUS KUAKOCTH HA TUIOCKYIO
TIOBEPXHOCTH)
BJIP. JlabopaTopnas pabora 1.2 bp.
[Ipubopsr I  uU3MepeHus o
3 «Omnpenenenue MJIOTHOCTEH  HECMEIIMBAIOITUXCS
JaBJICHUS. DIIOPbI 1aBICHUS N
KHUJIKOCTEH B COOOMIAIOLINXCS COCYAAaX»
BJIP. JIabopatopHas pabota 1.3 bp.
3akoH Apxumena. IlnaBanue paropriad b p .
«'unpaBnudeckuii mpecc. OmpezpeneHne CKUMAIOLIESH
4 | Tem. ['unpocraTudeckue
CHWJIBI B THJIPABIUYECKOM TIpecce MO TOKa3aHHI0
MaITHHBI
MaHOMETpay
JlaGoparopnas pabota Nel.5 bp.
PaBsHOBecHe KHUJIKOCTH B
5 «OTHOCUTENIEHOE paBHOBecHe KUJTKOCTH BO
JBIIKYILEMCS COCY 1€
BPALIAIOIEMCS COCYe»
5.3.2 JIaGopaTopHble 3aHATHS (YETBEPTHII ceMecTp)
Tabauna 8§
Ne HaumeHoBaHue pa3jaesa
HanmeHoBaHue 1a60paTOpHBIX padoT
n/n AMCUUILIMHBI
M2 | MoayJs 2 I'uapoauHamMuka




Kunematuka u
SKAOKOCTH

MEXaHUKa

1. BJIP. JIabopatopnast pabota 1.2 «OnpeneneHre OnbITHBIM
myTeM ciaraembix ypaBaenus /. bepaynu» (3 ceuenus; 7
CEUYCHUH)

2. BJIP. JIaboparopnas padota 1.9 bp.

«OrmpeneneHne  3aBUCUMOCTH  MEXAY THAPABINYECKUM

YKIOHOM U CpEIHEH CKOpPOCThIO TpU TypOyJIECHTHOM

JIBUKCHHUH BOJIBDY

JlabGopaTopHas padora 1.3

Pexumpl IBUKEHUS >KUIKOCTH U | «OKCIIEPUMEHTANbHAS  WUIIOCTpALMs  JAMUHAapHOTO U
2 | OCHOBBI TUIPOJIMHAMUYECKOTO | TypOyJIIEHTHOTO PEXKHUMOB JIBUKCHHUS KUJKOCTH,
1o100us OIIpE/ICJIEHUE 3aKOHOB COINPOTHUBIIEHUS U KPUTUYECKOTO
yucna PeitHosbacay
1. BIJIP. Jlaboparopuas pabora 1.4
«M3yuyeHue  TUIpABIMYECKUX  MOTEpPb MO  JUIMHE
I'mppaBnnueckue norepu. [lorepu
3 | wanopa B 6ax. MecTHELe TpyOOIpPOBO/a ¥ B MECTHBIX COMIPOTUBIICHUSAX)
p Thybax. 2. BJIP. JIaboparopnas pa6ota 1.8 bp.
TU/IPaBIMYECKHUE COTIPOTUBIICHUS. . . .
«IlocTpoeHue HamoOpHOM M NbE3OMETPUUECKOW JIMHHUNA IS
TpyOONpPOBOIa COTPOTUBIICHHS
1. BJIP. JlaboparopHnas pabota 1.5
«3yueHue ucTeyeHus! KUAKOCTU Yepe3 Majble OTBEPCTHSI B
TOHKOM CTEHKE M HacaJku IpU IOCTOSIHHOM Halope B
Hcreuenne  KUOKOCTH  4Yepe3
10 OTBEPCTHS U HACATKU armochepy»
p 2. BJIP. Jlaboparopnas pabota 1.10 bp.
«Omnpenenenue ko3(h(PUIHEHTOB pacxoma APOCCETHLHOTO
npubopa (nuadparmel) u Bogomepa Bentypu»
HeycranoBuBmeecss  asmxkenue | BJIP. Jlabopatophnas padora 1.6
13 | xuakocTy. «OKCIEPUMEHTAJIbHOE U3YYEHHE MPSAMOr0 THIPABINYECKOTO
['unpaBnuueckuit yuap. yJapa B HAIIOPHOM TpyOOIPOBOAEY.
BJIP. JlabopaTopnas pabora 1.7
OuibTpanys )KUIKOCTH.
14 «M3yuenue QuiupTpaluy B MECYAHOM T'PYHTE Ha YCTAHOBKE

Hapcu»

*BJIP — BupTyanbHas 1abopatopHasi paboTa

5.4. llpakTuyeckue (ceMUHAPCKUE) 3aHATHS (He npedycMompeHbl)

6. CamocrtosiTesqibHasi padoTa CTYJAeHTOB N0 IMCHUILJIMHE

6.1 Tembl 17151 CAMOCTOATEIBLHOIO H3YYCHUS

Tperuii cemectp

1. FI/II[pOCTaTI/I'-IeCKI/Ie 3aKOHbI JIs1 JKHAKOCTH, H&XO)I?IHIGI?ICSI B OTHOCHUTCJIIBHOM ITIOKOC€.

Huddepennunanbuble

ypaBHEHHE

MOBCPXHOCTU  PABHOI'O JaBJICHHSA B KUIKOCTH

OTHOCUTENBHBIN IMOKOW KUIKOCTH HAXOJALIEHCS B pe3epByape, IBHKYIIEMCS IO HAKJIOHHON

IJIOCKOCTU C YCKOPCHUCM.

2. IlnaBanue Ten. 3akoH Apxumenaa.

3. FI/IIlpOCTaTI/ILIeCKI/Ie MalInuHBI.




4. T'uppaBivka ra3zoB. YpaBHEHHE paBHOBECHS Ta30B. Y paBHEHHE bepHy UM 1Jid 31eMeHTapHOM
CTpYHKH HJI€aIbHOIO Ta3a. YpaBHEHUE Hepa3pbIBHOCTH. CKOpOCTh 3ByKa B rase. Mcreuenue
rasa 4epes3 Hacallok.

5. JlaBneHue >KMIKOCTH Ha IUIOCKME CTEHKH. LleHTp naBieHus. OOOpbl MHAPOCTATUYECKOTO
JIaBJICHMUSL.

6. MecTHble IOTEpHU Hamopa rnpu OonblIMX ynciax PeitHomnbaca.

7. Ilorepu Hamopa 1o AJMHE NPHU TypOYJIEHTHOM YyCTAaHOBMBIIEMCS JBM)KEHUU >KUIKOCTH JJIS
KBaJpaTH4HON 001actu conporuienus. Gopmyna Illesn.

8. HcredeHune yepe3 HacaaAKu pa3InyHOro tuna lMcreuenue npu nepeMeHHOM HaIope.

9. ®unbpTpoBaHuE KXUAKOCTH. PUIbTpALUs YEpe3 OJHOPOAHYIO 3EMISHYIO IUIOTHHY. 3aKOH
Hapcu. @unpTpanus 4epe3 HEOJHOPOAHBIA H30TPOIHBIN TPYHT.

6.2 Tembl 111 CAMOCTOSATEJILHOTO U3Y4YEeHUSI
UeTBepThiii ceMecTp

YcTaHOBUBIIEECS U HEYCTAaHOBUBIIEECS IBHKEHHE )KUIKOCTH B HAIIOPHBIX TPYOOIIPOBOIAX.

OnpeneneHre 3KOHOMUYECKH HAaUBBITOJHEHIIIET0 uaMeTpa TpyOonpoBoaa.

3. OcHoBbl Teopuu 10A00Ms HacocoB.OCHOBHbIE MapaMeTpbl HacocoB. JlomacTHble U
HOPILHEBbIE HACOCHI. TUIIBI JIONACTHBIX U MOPIIHEBBIX HACOCOB.

4. SBnenue xaButauuu. Koagdumment Osictpoxoanoctu. [Ipumenenue popmyn mogodust mis
nepecyeTa XapakTepUCTHK HACOCOB.

5. YcrpoiictBo, kiaccudukanms, pabouuii mpolecc, OCHOBHBIE IapaMeTphl W YpaBHEHUS
THJIPOTPAaHCHOPMATOPOB.

6. OObemuble Hacochl. [IpuHIUT AeHCTBH, 0OIIMe cBoOlicTBA U Kiaccudukanus. [Topuinessie u
IUTYH>KE€PHbIE HACOCHI.

7. Ha3zHaueHue NPUHLUI JEHCTBUS U XapaKTEPUCTUKU. | MApOoaKKyMyasaTOpbl. OUIBTPEI.

8. Paboune xuaKoCTH. YCTpOHCTBO U pabounii npouecc rupomydTsl. OCHOBHBIE TapaMeTphbI,
YpaBHEHHUS U XapaKTEpPUCTHKA.

9. HpoccenbHble ycTpoiicTBa. HasHaueHune mnpuHUMI —JEMCTBUS M XapaKTEPUCTUKU.
I'mnpoakkymynsaTopsl. OUIBTPHI.

6.3 YueOHO-MeTOAMYECKOE 00ecnedeH e 1JIsl BBIMOJTHEHUSI CAMOCTOSITeIbHON PadoThl

1. T'myxoB B.C. OcHoBbl TuapaBiuku W TeruiorexHuku: Paszmen 1. OcnHoBwl ['mapaBnuku
[DnexTpoHHBI pecype]: yueOHoe mocobue/ I'myxoB B.C., ukoit A.A., Huxas N.B.—
ONEeKTPOH.  TEKCTOBbIE  JaHHble.—  ApMaBup: ApMaBUPCKHI  rocyJapCTBEHHBIH
NeJaroru4ecKui YHUBEPCUTET, 2019.— 293 c.— Pexum JOCTYyIIa:
http://www.iprbookshop.ru/82447 html.— 3BC «IPRbooks»

2. CasunoBckux A.I'. T'mppaBnuka [DnekTpoHHBINA pecypc]: yuebHoe nocoOue/ CaBHHOBCKHX
A.l'., Kopo6GeitnukoBa W.}O., HoukoBa J[.A.— DIEKTpOH. TEKCTOBbIC JIaHHBIC.—
YenssOunck, Caparos: FOxHO-YpanbCKuil HHCTUTYT yIpaBlieHUsl U SKOHOMUKHU, Al [Iu Dp
Menua, 2019.— 168 c.— Pexxum gocrtyna: http://www.iprbookshop.ru/81474.html.— 29BbC
«IPRbooks»

3. babGaes M.A. T'mapaBnuka [DnekTpoHHBIM pecypc]: yueOHoe mocobue/ babae M.A.—
OneKTpoH. TekcToBble naHHble.— CaparoB: Haywnas knaura, 2019.— 191 c.— Pexum
noctyma: http:// www.iprbookshop.ru/81004.html.— 3BC «IPRbooks»

4. TyceB B.II. OcHOBBI ruapaBIuKH [DeKTpOHHBINH pecypc]: yueOHoe mocodue miast CIIO/
I'yceB B.II., I'yceBa XK.A.— DnexTpoH. TekcToBbie nanabie.— Capatos: [IpodobOpazoBanue,
2017— 221 c.— Pexum gocryma: http://www.iprbookshop.ru/66394.html.— 3BC
«IPRbooks»

N —

7. OueHo4HbIe CpeACTBA
7.1 Bonipocs! k nepBoii py0eskHON aTTecTallu (TPETHIi cemecTp)
1. PeanbHble 1 HNOCATBHBIC ) KUAKOCTH, OCHOBHBIC ITOHATHA U OIIPCACICHUA.




2. duznveckre CBOMCTBA KUIAKOCTEH. [110THOCTE, yaenbHBIN BEC, 00bEM, YIACTbHBIA 00HEM.

3. CxxumaeMocTh KuAKocTH, Ko puumeHT 00beMHOT0 CKaTHsI, TEMIIEPATyPHOTO PACITUPEHHSL.
Ypyrocts napoB JKUJIKOCTH.

4. Ha3oBHTe peXUMBI IBUKCHHUS KUIKOCTU M YKOKUTE UX XapaKTepPHbIE 0COOCHHOCTH.

5. [losicaute, 4TO Takoe Kputepuit PeliHonbaca, 1 Ha30BUTE (PaKTOPHI, OT KOTOPHIX OH 3aBUCHT.
6. [ToBepxHoctHOe HaTsxeHue. @opmyna Jlamnaca.

7. T'mppocratuka. ['mapocratuyeckoe AaBieHue (cpeaHee, UCTHHHOE).ETUHUIBI M3MepeHHs
JTaBJICHMUSL.

[Tosicuute, 4TO Takoe aOCOTIOTHOE U U30BITOUHOE TUAPOCTATUYECKOE JABICHHUE U KaKOBA CBA3b
MEXIY HUMH?

8. [losgcHute, 4TO TaKOE KPUTHYECKOE YnCIo PeliHomnbaca?

9. Ilosicuure, KakUM 00pPa30M MPU THUAPABIMYECKHX pAcU€Tax OMPEACISIOT PEKUM JBMKEHUS
KUJKOCTH

1, C KaKOH LCIbI0?

10. I'mapocrarrdeckoe naBiieHne U ero cBorctBa? OOBACHHUTE, YTO MOHUMAIOT MOJT TEPMUHAMMU:
«BHEIIHEE [aBJIICHUE» M «BECOBOe JaBieHHe»?UTo Takoe TexHWYecKas u (pusmueckas
atMocdepa,

B KaKUX €MHUIIAX BBIpAKACTCS.

11. OcHOBHOE ypaBHEHME TMAPOCTATUKH. Hanmummre M NOSICHUTE OCHOBHOE YpaBHEHHUE
TU/IPOCTATUKH.

Cdopmynupyiite 3akoH [Tackans.

12. IosicHUTE, YTO TAKOE KPUTHYECKAsI CKOPOCTH, OT KaKHX (haKTOPOB OHA 3aBUCHT U KakK e
OnpeaestoT?

13. HanummuTe ¥ NOSICHUTE aHAIMTUYECKHUE 3aBUCUMOCTHU MOTEPh HAOpa 1o JIJIMHE OT CpeaHei
CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpPOYJIEHTHOM PEXHUMAaX JBHKEHUS KUIKOCTH.

14. YpaBHenue Jitnepa.

15. CooOmaromuecs cocyasl. OrmnpeneneHue YpPOBHS KHIKOCTH B cocyze.OnpeneneHue
IJIOTHOCTH

KUJKOCTU B cooOImaromuxcs cocyaax.OmnpeneieHue TaBaeHus Ha MOBEPXHOCTHU KHUJIKOCTH B
COOOIIAIOIIUXCS COCyax.

16. Hanmmure u nosicaure ¢popmyst Jlapcu-Beiicbaxa u BeiicOaxa.

17. TlosicHuTe, KaK OMBITHBIM ITyTEM ONPENEISIOT BEIMUYMHBI KOG HUIIMEHTOB A 1 &,

18. HazoBure mnpuOOpsl AN HU3MEPEHUs H30BITOUHOTO THAPOCTATUYECKOTO JaBICHUS U
MOSICHUTE

MIPUHIINI UX JIeHCTBUS,0CHOBHBIE (hopMybl.IloscHUTE, UTO Takoe Mhe30MeTpUIecKas BbICOTa?
19. TIpubops! U1 u3mMepeHus aasineHus. [IpuHuun gelcTBUs Mbe30MEeTpa, Ha YeM OCHOBAH.
Omnpenenenue qaBleHNs KUAKOCTH B IbE30METPE.

20. Yro xapakTtepusyroT KodpduuueHTsl A U & OT KakuxX (akTopoB B OOILIEM CilIydyae OHU
3aBUCHT U Kak

UX ONpPEAEISIIOT IPU THAPABIMYECKUX pacyeTax?

21. O6BsicHuTe, 4TO Takoe As U As/d, Kak HAUTH BETUYUHY A, TIPU THAPABIMUECKUX pacueTax.
22. Onpenenenue TIyOUHBI MOTPY>KEHUSI TOYKU U €€ TTapaMeTPhl.

I'uapocraTudeckue mamuHbl. [IpuHIAT qeHCTBUSI OCHOBHBIE ()OPMYJIBI.

23. JlaBrieHue *UIKOCTH Ha cTeHKHU TpyO. PaspriBaronue ycunus (Tpyoa, pesepByap).

24. HazoBuTe 00J1aCTH TUAPABINYECKOTO COMPOTUBIICHUS TPYOOIIPOBOOB U OOBACHUTE, KaK
OTIPEICTISAIOT 00JIACTh COMPOTUBIICHUS TP THAPABIUYECKUX pacueTax.

25. N306pa3ute cxeMbl ABMKEHHUS KHAKOCTU P PE3KOM MoBopoTe Tpyosl Ha 90°, a Takxke mpu
pe3KoM

paclIupeHMH U PE3KOM CYKEHMHM TpyOOIpoBOJa M JalTe MOSICHEHHs K HUM, yKaszaB, 4TO
XapaKTEPHO

JUTSL IBUKEHUS TIOTOKA MPU MIPOTEKAHUU €To uepe3 Jito00e MECTHOE COMPOTUBIICHHUE.



Kaprouka k nepBoii py0e;kHOi aTTecTauy (TPETUI CEMECT)

1. Cxema ABMKEHUS KUJKOCTH. DJIEMEHTapHas cTpyiika. JIunus Toka.Y craHoBUBIIEECS U
HEyCTaHOBUBLIEECS JBUKEHUE KUIKOCTH. CpeaHsisi CKOpOCTh MOTOKA. Pacxos )KUIKOCTH.
VYpaBHeHHe pacxoa 1Jid JI€MEHTapHOU CTPYHKHU, MTOTOKA. Y paBHEHUE HEPA3PHIBHOCTH.

2. llosicuuTe, YTO TAaKOE JTUHUS MOJTHOTO HAMOPa U MhE30METPUUECKasi TUHUSA, YTO OyayT
MIPEJICTaBIATh COOON AT JTUHUY NPU PABHOMEPHOM JIBMXKEHUHU PeaibHOM xuakocTtu? Yto
MMOHUMAIOT 0] TEPMHUHOM <GKHMBOE CEUCHUE MOTOKA KUIKOCTHY?

3. Hammmure u mosicaute dopmynsl lapcu-Beiicoaxa n Beiicbaxa. [loscHuTe, KaK ONBITHBIM

nyTeM
OTIPEIEIAIOT BeIMYMHBI KO3 dunneHToB A u &. Uto xapaktepusyroT KodhuimeHTsl A u § ot

KaKuX
(hakTOpoB B 00IIEM ClTyyae OHU 3aBUCAT U KaK UX OMPENENSIOT MpU THIPABINYECKUX pacuerax?

7.2 Bonipockl KO BTOPOii py0e:KHOH aTTeCTAIUM (TPETHUH CeMecTp)
26. Kakue nmpubops! 115 u3MepeHust 1aBiaeHust Bam u3BectHbl?
27.ChopmynupyiiTe MOHATHS TUAPABINYECKOTO yaapa.
28.IIpsimoii u HeNpsAMO rUApPaBINYECKUM yaap.
29. Yem oTiiMuaeTcs Mo Ha3HAYCHHIO MME30METP OT PTYTHOI'O MaHOMETpa?
30. YUto Ha3bIBAIOT OTHOCUTEIILHBIM IIOKOEM KUIKOCTH?
31. YUro Takoe daza ynapa?
32. O0bscHUTE MpoIecC U3MEHEHUS AaBJICHHUS B TPyOOIPOBOE, MTUTAEMOM U3 pe3epByapa,
[IPU MPSMOM THAPABIMYECKOM Yyape.
33. Uto Ha3bIBalOT NOBEPXHOCTSIMU PABHOT'O JAABJICHUS?
34. Chopmynupyiite 3akoH Apxumena.
35. Hanmmure u mosicaure ¢popmyrny H. E. XKypasckoro asist onpeneneHus moBbIIICHUS
JaBJICHUS TP yJape.
36. Hanummre u mosicaute (GopMyiry AJisi ONpeAeieHnss CKOPOCTH PAaCIpOCTPAaHEHUsT YAapHOH
BoutHbL.37. [Ipuniun pabotsl ruapasinueckoro npecca. KIIJI ruapaBnudeckoro mpecca.
38. I1o xako# hopmysie onpenensieTcs cuia JaBJICHUS KUJIKOCTH Ha TNIOCKUE TOPU30HTAIIbHBIE
TJIOIA KK ?
39. UTo mOHMMAIOT MOJA MajbIM OTBEPCTHEM B TOHKOM CTEHKE MPU HCTEUEHUH KUIKOCTH U3
OTBEPCTHI?
40. CxaToe cedyeHue, IPUYUHBI CXKATUS CTPYH, YEM OLIEHUBAIOT BEIMUMHY CHKAaTUS CTPYH?
41.00bscHHUTE, TIOYEMY IPH HMCTEUEHUH U3 HACAJOK pacxXoj] XHUJIKOCTH Ooiblle, 4eM MpH
MCTEUYEHUHU U3 MAJIOr0 KPYIJIOro OTBEPCTHS B TOHKOM CTEHKE?
42. Tlo xakoii (opmyiie ompenensiercss CUia TaBIE€HUS KHMJIKOCTH Ha IUIOCKUE HaKJIOHHBIE
CTEHKHU.
IlenTp naBneHus.
43, Yto HA3LIBAIOT HACAJKOM, TUIILI HACAJIOK, UX Ha3HAUYeHUE?
44. Koa¢ppumueHnt ckopoctd. YTo OH yUUTBIBAET, KaK onpeaessercs?
45. Tlo xakoii (opmyne ompenensieTcss Cuia JaBIEHUS KUIKOCTH Ha KPUBOJIUHEHHYIO
MIOBEPXHOCTH?
46. Koaddumment pacxoaa. Uto oH yUnuTHIBAET, KaK ONMPELISICTCS ?
47. KoopduuumeHt conporuBieHus (0TBepCcTUs, Hacajaka). Kak oH ompezaemnsieTcs Mo ONBITHBIM
JTaHHBIM?
48. UTo Ha3bIBAIOT TEJIOM JaBICHUS?

Kaprouka ko BTopoii py0e:kHoi aTTecTanuu (TpeTHil cemectp)
1. U3mepenne pacxofoB U cKopocTel *KUAKOCcTH (00BEeMHBINH U BecoBoi crocol). Pacxomgomep
Bentypu, npuHun aeicTBus.



2. Hanmmmre u nosicaute dpopmyny H. E. XKypaBckoro nist onpeneneHus MOBBIIIICHUS JTaBICHUS
npu ynape. Hanmummre u mosicHuTe GopMyily Aisi ONPESICHUS CKOPOCTU PaCIpOCTPAHEHUS
yJapHOU BOJHBI.

3. Uro Taxoe KIIJ[ nacoca? Kakue norepu yuurtsiBaer KIIJl Hacoca u ero cBsi3b ¢ Apyrumu
KIIZA? Yto Ha3biBaeTCs XapakTepucTukor Hacoca? Uto HazbiBaeTcs nosieM Hacoca Q-H u cBs3b
ero ¢ KIIJI macoca?

7.3 Bonpocsl k 3a4eTy no gucuuinnte «C'mapaBjanka u HedrerazoBasi TiIPOMEXaHUKA»
(Tperuii cemecTp)

1. PeanbHblE U UAcaIbHBIC )KUIKOCTH, OCHOBHBIE TIOHATHS U ONPEICIICHHUS.

2. ®usnyecKue CBOMCTBa KUAKocTel. [ITOTHOCTD, yACNbHBIN Bec, 00bEM, YACTbHBII 00bEM.

3. CxuMaeMocCThb XUIKOCTH, Koo puimenT o0beMHOro cxxaTusi, TEeMIIEpaTypHOro pacIMpEeHusl.
Yipyrocts napoB KHAKOCTH.

4. HazoBuTe pe:KUMBI IBUKEHUS KUKOCTH U YKKUTE UX XapaKTePHbIE OCOOCHHOCTH.

5. Ilosicaute, uTO Takoe Kputepuii PeitHonbaca, 1 Ha30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCHT.
6. [loBepxHocTHOE HaTsxeHUe. @opmyna Jlamnaca.

7. I'mppocratuka. I'mapocratuyeckoe naBieHue (CpeaHee, UCTUHHOE). ENMHUIBI M3MepeHus
JIaBJICHUSI.

[TosicHuTe, 4TO Takoe adCOMIOTHOE U M30BITOYHOE THIPOCTATUYECKOE IaBICHNE M KAKOBA CBSI3b
MEXIY HUMU?

8. IloscHute, 4TO Takoe KpUTHUECKOE uncio PeliHonbaca?

9. IloscHuTe, KaKUM 00pa3OM MPHU TUAPABIUYECKUX PACUETaX OMPENEISIIOT PEXKUM IABUKCHUS
KUAKOCTU

1, C KaKOH HeIbi0?

10. 'mapocrarnueckoe naBieHue U ero cBoiictsa? OObSICHUTE, YTO IOHUMAIOT 1101 TEPMUHAMU:
«BHEIIIHEE [aBJICHHE» U «BECOBOE JaaBiieHue»? UTo Takoe TexHUYecKas U (Qu3ndeckas
atMocdepa, B

KaKMX €VMHHIIAX BBIPA)KAETCS.

11. OcHOBHOE ypaBHEHHE THAPOCTATUKH. HamummuTe W TNOSICHUTE OCHOBHOE YypaBHEHHE
TUIPOCTATUKH.

Chopmynupyiite 3axoH [lackars.

12. IlosicHUTE, YTO TaKOE KPUTHUECKAsI CKOPOCTh, OT KAKHX (haKTOPOB OHA 3aBUCHUT U Kak €€
OTIPENIETISIOT?

13. HanuiuTe ¥ NOsICHUTE aHAIUTUYECKNE 3aBUCHMOCTH ITOTEPh HANopa Mo AJIMHE OT CpeIHEN
CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpOYJIEHTHOM PEXHUMAaX JBHKEHUS KHUIKOCTH.

14. YpaBHenue Dinepa.

15. Coobmaronuecss cocyabl. OrmnpeneneHne ypoBHS JKHAKOCTH B cocynae.OnpeneneHue
IJIOTHOCTH

KUJKOCTU B cooldmaromuxcs cocynax.OmnpeneneHue JaBieHts Ha TOBEPXHOCTH KUJIKOCTH B
COOOMIAIOIUXCS COCYyIax.

16. Hanumure u nosicaure popmyssl Japcu-Beiicbaxa u BeiicOaxa.

17. [losicHUTE, KaK OMBITHBIM ITyTEM ONPENENISIOT BETUYMHBI KO3 (OUIIMEHTOB A U .

18. HazoBure mnpubopsl A HU3MEPEHUsS H30BITOUHOTO THAPOCTATUYECKOrO JaBJICHUS U
MOSICHUTE

MIPUHIINI UX JIeHCTBUS, OCHOBHBIE popMyIibl. [losicHUTE, YTO Takoe Mbe3oMeTpuuecKas BbicoTa?
19. IIpubops! anst u3mepenus napieHus. [IpuHun neiicTBusg mbe30MeTpa, Ha YeM OCHOBAH.
Omnpenenenne JaBleHUs KUAKOCTH B Tb€30OMETPE.

20. Yto xapakrepusyroT kodpduunentsl A u & or kakux (akTopoB B OOIIEM ciayyae OHU
3aBUCAT U KaK



WX ONPEIENSIOT MPU THIPABINYECKUX pacueTax?

21. Onpenenenue riyOMHBI IOTPYKEHHSI TOUYKH U €€ mapameTphl. [ MapocTaTHdecKue MaliuHblI.
[TpunHuMn NeiicTBYUSI OCHOBHBIE (POPMYJIBI.

22. Kakue mpuOopsl A5t u3MepeHust JaBieHus: Bam n3BectHb1?

23. UeM oTiiM4aeTcs 1Mo Ha3HAYCHUIO MTbE30METP OT PTYTHOTO MaHOMETpa?

24. Y10 HA3BIBAIOT OTHOCUTEILHBIM IIOKOEM KUIKOCTH?

O0pasen OmJieta K 3a4ery (TpeTuil cemecTp)

Kaprouxa Ne 7
K 3a4eTy no aucuuiuiiae "'I'mapaBianka n Hedprerazopasi ruijpoMexaHuka’’.
1 [TosicauTe, 9TO TaKOE JIMHUS IMOJIHOTO HAIOpa M Mhe30METPUYeCcKasi JIMHUSA, 9YTO OYIyT

MpEaACTaBIIATH c000I1 PTH JIMHUH IIpHU paBHOMECPHOM JIBUKCHHUN peanLHoﬁ )KI/II[KOCTI/I?
YTO NOHUMAIOT IO, TCPMHUHOM <GKHBOC CCUCHHUC IMMOTOKA )KI/II[KOCTI/I»?

2 Hamumure w mosichute dopmynsl lapcu-Beiicoaxa u Belicbaxa. IlosicHure, kak
OTIBITHBIM ITyTEM OIPENESIOT BeIMUMHbI KO3 uiuenToB A u &. Uto xapakTepusyroT
KOd(PGUIMEHTHl A U & OT KakuX (PakToOpoB B OOIIEM cllydyae OHHM 3aBUCAT U KaK HX
ONPEACISIOT NP TUAPABINYECKHUX pacyeTax”?

3 H3mepenue pacxoloB U CKOPOCTEH IKUAKOCTH (OOBEMHBI M BECOBOHM CIOCO0).
Pacxogomep BeHTypu, npyuHIUT JSHCTBHSL.
3aB. Kagenpoit "Tu I™: / Typayes P.A-B.

7.4 Tekymuii KOHTPOJIb

JlabopaTopnas padora 1.1
H3Mepenne ruipocTaTH4eCcKoOro JaBjaeHUsl M IKCIIePUMEHTAIbHOE NMOATBEpP KAeHNe 3aKOHA
IHackans

1. lean padoThi:
1. W3mepuTh ¢ T1OMOIIBIO MPYKUHHBIX MaHoMmeTpoB M;, M>, M; (pucynok 1.3)
THJIpOCTaTHYECKOe AaBlieHHe B TpEX Toukax (1,2,3 ), 3armyOs€HHBIX HAa pa3IMYHYIO0 BETUUYUHY
0]l YPOBEHb JKUJKOCTH COOTBETCTBEHHO Ha hi , ha , h; Haxopgsmelicsa B abconoTHOM MOKOE MO
JIeMCTBUEM CUJIBI TSXKECTH;
2. I[lonTBepAUTh Ha OCHOBAHUU OIBITHBIX JaHHBIX 3aKOH [lackans;
3. IToctpouTts no JaHHBIM onbITOB Ne 1, 2 B MacmTae 3mopy MaHOMETPUYECKOTO AaBICHUS 110

riryouHe h (cm. puc. 2).

2. OcHOBHBIC KOHTPOJIBHBIEC BONIPOCHI (K J120. padote 1.1)
UTto Takoe ruApOCTaTUYECKOE JaBICHHUE U KaKOBBI €r0 cBOMCTBA?

—

2. Tlosicuure, 4TO Takoe abCOMIOTHOE M M30OBITOYHOE T'MIPOCTATUYECKOE JaBlIEHHME M KaKoBa
CBSI3b MEXIY HUMU?

3. OObsAcHUTE, 4YTO MOHUMAIOT MO TEPMUHAMM: «BHEIIHEE JaBJICHHE» U «BECOBOE AABICHHE»?

4. Hanumwure u NOSCHUTE OCHOBHOE YpaBHEHUE THPOCTATUKH.

5. Cdopmynupyiite 3akon [lackas.

6. HazoBute mnpubGopsl i W3MEPEHUS H3OBITOYHOTO THUIPOCTATHUECKOTO MJAaBICHUS U
MOSICHUTE IPUHLIMII UX JEHCTBUS.

7. IlosicHuTe, 4TO TaKOE NBE30METPUYECKast BbICOTA?

8. B uéMm cocTosI0 MPUHIMIHUAIBHOE OTIMYUE B YCJIOBHUSX MPOBEIAEHUS NEPBOTO U BTOPOTO
OIBITOB?

9. 1y 4ero Hy»HO 3HaTh MPEBBIIIEHHE OCH BPALIEHUS CTPEIKHU MPYKUHHOTO MAaHOMETPA Hal
TOYKOH €ro MOAKIIOYECHUI?

10. Dmnropa ruapocTaTUYECKOro JaBIEHUs, KaK €€ CTPOST U C KaKOU LEebo?




JlaGoparopnas paoora 1.1a (bp.)
OmnpenesieHne riIpOCTATHYECKOT0 AABJICHUS U MJIOTHOCTH KUAKOCTH

1. Heab padoTsl:

1. OnpenenuTh LeHy JeNeHHs CTPEJOYHOr0 MaHOMeTpa B aTMochepax, KIr/M2, M BOJ. CT., MM PT.
cT, [1a. yuyuThIBast, 4T0 MAaHOMETP UMEET CTO DJIEMEHTAPHBIX JICICHUN.
2. OmnpenenuTh IJIOTHOCTh BTOPOM JKHUIKOCTH, CYHTas, 4TO B JieBOM auddepeHnrnaIbHOM
EE30METPE — BOJIA.

2. OcHOBHbIE KOHTPOJIbHBbIE BONPOCHI (K J1ad. padore 1.1a bp.)
UTOo NOHUMAIOT TI0/T CBOOOAHON TTOBEPXHOCTHIO KHUIKOCTH?
Kakumu cBolicTBamMu 001a/1aeT eduHuuHoe euopocmamuieckoe oasieHue?
EnuHMYHOE THAPOCTATUYECKOE IaBIICHUE 3TO-
Ot yero 3aBUCUT EMMHUYHOE THIPOCTaTUYECKOE JaBeHUE?

NS

Ecnu Ha cBOOOJHYIO NOBEPXHOCTH JKMIKOCTH JEHCTBYET aTMOC()epHOE AaBlIeHHE P, TO
oOuiee uiu abCOJIFOTHOE 1aBJICHUE B TOUKE KUIKOCTH: BBIpA3UTCs (OPMYIIOII ....

6. Ecmu na cBOOOAHYIO IOBEPXHOCTH KMJIKOCTH JACHCTBYET HaBieHHe P, — Oonbiie, dem
armocdepnoe (P, > P,), TO abCOMOTHOE NABJIECHHE B TOYKE JKUIKOCTH HaiIeM IO
bopmye:

7. Ilox u30BITOYHBIM JABICHHUEM IIOHUMAIOT ...

Hanummure u 00bsICHUTE OCHOBHOE YpaBHEHHE THAPOCTATUKH

9. Uro u B KakMX €IMHHULIAX U3MEpPSET: )KUJIKOCTHON MaHOMETp, nbe3omeTp. Kakoro naBnenus
IIbe30MeTp NaéT nokaszaHue. ..

10. Kak onpenensieTcst BBICOTa )KUIKOCTH B Ibe3omeTpe. [IpuBeaute popmyy.

11. IlpuBenute dhopMyiy uis U3MEPEHUS THE30METPOM JIaBIICHUS, PABHOT'O OJHOM aTtMocdepe B
COCY/I€ 3aI0JTHEHHOM BOAON?

12. TlpuBenute dhopMyiy Ui U3MEPEHUS THE30METPOM JIaBIICHUS, PABHOT'O OJHOM aTtMocdepe B
COCY/I€ 3aIOJTHEHHOM PTYThIO?

13. Jlna onpeneneHrs pa3HOCTU JaBJICHUHN B JBYX MPOU3BOJIBHO B3STHIX TOUKAX TPUMEHSIOT. ..

*

14. )KunkocTHOW TUpMaHOMETp JAET MOKA3AHMUS. ..., BBIPAXKEHHOM B ..... JKUJKOCTH.
15. Kak Ha3pIBaeTCsl MOBEPXHOCTh, HA NPOTSIKEHUU KOTOPON T'MIPOCTATHUYECKOE AABJICHUE HE
MEHSseTCSl.

16. T'opusoHTaNbHAS TMIOCKOCTh B KHUAKOCTH, HAXOMSIIEHCS B TOKOE IMOJA JEHCTBHUEM CHIIBI
TSOKECTH Ha3bIBaeTCs (HApUCYHTE, TaiTe onpeaeneHus)?

JlabopaTopnas pa6ora 1.2 bp.
OmnpeaeneHue NJIOTHOCTeN HeCMELIMBAIOIIMXCS KUIKOCTeH B COO0LIAIOIIHMXCA COCYAaX

1. Iless padoTsI:
Onpenenuts B COOOIMIAIOMINXCS COCY/1aX MIOTHOCTH JIBYX HECMEIIMBAIOIINXCS )KUIKOCTEH

2. OcHOBHBbIE KOHTPOJIbHBbIE BONPOCHI (K j1a0. pad. 1.2 bp.):

1. Kak Oynet pacrosaratscsi IOBEpXHOCTHIO PaBHOTO AABJICHHS B COOOLIAIOMUXCS cocy1ax?
Kak Ha3pIBaeTCcsi MJIOCKOCTh, MPOXOJAlIas dYepe3 TOYKH C OJUHAKOBBIM €IMHUYHBIM
TUAPOCTATUYECKUM JIaBJICHUEM?

3. Ecnam naBneHue Ha CBOOOJHBIE MOBEPXHOCTH B 00OMX cCOCyJax OJMHAKOBO, TO JTH
MOBEPXHOCTH OYIYT ...

4. Ecnu naBieHue Ha cBOOOJHbBIE TOBEPXHOCTH B 00OMX COCyJaX HEOAMHAKOBO, TO TO YPOBEHb
CBOOOTHON TTOBEPXHOCTH B COCYJIE C ...

5. Ilo mnpekpamieHMM  JOBWXKEHMS  KUAKOCTH W3  OJHOTO  CcOoCyJa B JIpyrou
HACTYIIUT. . ..eueennennnnn T.e. CHJa JIaBJICHUS Ha CBOOOJHYIO MOBEPXHOCTh XHIKOCTH B
cocyne A Oyner ...
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............... , @ IaBIICHUE P, OyJeT Ompenenarbes

Yro onpenensieT pa3HOCTh YPOBHEH CBOOOIHBIX MIOBEPXHOCTEH ?
Kak 1 o xakum ¢opmyam onpeaenum adCoII0THOE IaBICHNE B COOOIIAIOIIMXCS COCYAaX

Ecnu mnoTHOCTH pl B COO6H.[&I-OH.[HXC$I CoCydax M3BCCTHA, KaK OIIPCACIINTD IIJIOTHOCTh p2 .

= 0 *®A

0. Ecniu naBneHue Ha CBOOOJHYIO MOBEPXHOCTH KUJIKOCTH COCYJOB A W b HEOIMHAKOBO , TO
KaK OIpe/IeINTh a0COMI0THOE JaBjieHue B T.1 u T.2.

JlaGoparopnas paoora 1.3 bp.
I'uapaBauveckuii mpecc. OnpeesieHue CKUMAIOIIEH CHJIBI B THAPABINYECKOM Ipecce Mo
NMOKA3aHMI0 MAHOMeETpPAa

1. Heab padoTsl:

Omnpenenenue CUIIbI U IaBJICHUS, CO3JaBAEMOE THIPABINUYECKUM IIPECCOM.

2. OcHOBHBbIE KOHTPOJIbHbIE BONPOCcHI (K j1a0. pad. 1.3 bp.):

1. Ha3nayeHue u mpuMeHEHHE I'HPABIMUECKOTro Mpecca.

2. UYro npeacTaBisitoT U3 ce0s TMIPOCTaTUYECKHE MAIIUHBI?

3. Ha uem ocHOBaH NpUHLMII AEHCTBUS THAPOCTATUYECKUX MALIUH?

4. Hapucyiite u 00bsicHUTE cXeMy pabOThl THIPOAKKYMYJIIATOPA.

5. BaiBeaute ko3¢ uimeHTa nojae3Horo AeicTBUs npecca 7

6. /[lns yero npennaszHadyen ['uapaBinuueckuil akkymynsatop?

7. Kak paccuuThIBaeTcs 3HEprus, HAaKOIIEHHAs aKKyMYJSTOPOM IpPH IOJHOM IOJbEME
TIyHxepa?

8. Kak ompenenutb ruipocTaTHuECKOe JaBIeHUE, CO3/1aBaeMO€ IHAPOAKKYMYISTOPOM

9. T'mapocTaTHueckoe JaBlICHUE, CO3JaBAEMOE AKKYMYJISTOPOM, OYAET TEM....., YeM MEHbIIe

MJI0IIA]b CEYEHUS TLTYHXKEepa.
10. Kakum ypaBHEHHEM olpesiensseTcs ojiHas padboTa, coBepliaemasi THIPOaKKyMyJIITOpOM?

JladopaTopnas pabora 1.4 bp.
Onpeaenenue CHIbI JABJIEHUS JKUIKOCTH HA MJIOCKYIO MOBEPXHOCTH

1. Iless padoTsI:

Omnpenenenne cuiibl CYMMapHOTO JJaBJI€HUS BOJbI Ha MJIOCKYIO CTEHKY.

Pacder mono)xeHus eHTpa JaBICHHUS.

[TocTpoeHue aMIopsl AaBJIEHUS U BBIYUCIIEHUE €€ 00beMa.
2. OCHOBHBIC KOHTPOJIbHBIC BONIPOCHI (K J120. pad. Nel.4 bp.):

Uto npencrasisier codoit Cuia gaBiaeHUs Ha TUIOCKYIO TTOBEPXHOCTH?

Kak onpenensiercss Cuna gaBineHHs Ha MIIOCKYIO TTOBEPXHOCTH?

Uro cienyer uMeTh BBUAY P ONPEIEICHUN CUIIbI IaBJICHUS KUKOCTH Ha CTEHKY cocya?

Cuity 1aBieHMsI MOXKHO ONPEAEIUTD HE TOJIBKO IO YPABHEHHUIO. ..

Yto HazbIBaeTCs LIEHTPOM JIaBJICHUs?

[TonoxxeHue 1eHTpa AaBICHUS ISl CTEHOK, 00JIaaouX BEPTUKAIBHOW OCbI0 CUMMETPHH,

IpU y4yeTe TOJIbKO N30BITOYHOTO IaBJICHUS HAXOIUTCS ¢ IOMOIIBIO?

Urto takoe JIunus ypesa?

Omna Bceria OoJibIIe HYJIS M paBHA HYJIIO TOJIBKO MPU TOPU3OHTATBHOM IOJIOKEHUH CTEHKH.

Kaxkas BennumHa Ha3bIBaeTCS OKCHOCHTPUCUTETOM ITr'HAPOCTATHICCKOT'O JIaBJ'IeHI/IH?

10. DKCUEHTPUCUTETOM THAPOCTATUYECKOTO IaBJIEHUS BCETAA ........ HYJI U paBHA HYJIIO TOJIBKO
opu ......

11. CrieqoBaTenbHO, LUEHTP JABJICHUS BCErZa PACIOIOKEH .......... U COBMAJAET C....... IIpn
TOPHU30HTAJIBHOM ITOJIOKCHHUU CTCHKU.

12. Kakoe pacrnosio)keHHe IUIOUIaJd CTEHKM OTBEYaeT MAaKCHUMaJbHOMY  3HAYCHMIO
AKCIEHTpUCHTETA?

N —
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

JlabopaTopnasi padora Nel.5 Bp.
OTHocHTeIbHOE pABHOBeCHE KMIKOCTH BO BPallalolIeMcsl cocy/e

1. Lean padoThi:
Omnpenenenne 4acTOThl BpallleHUs BpalllaloLerocs cocyaa, N .
[Toctpoenue cBOOOAHON TOBEPXHOCTH YKUJIKOCTH OMBITHBIM M PACUETHBIM ITyTEM.
[TocTpoenue >mropbl H30BITOYHOTO IABJICHUS Ha THO COCY/Ia.

2. OcHOBHbIE KOHTPOJIbHbIE BONPOCHI (K J1ad. pad. 1.5 bp.):
Kaxkas cuma I[CI\/JICTByeT IIpru COCTOAHUMU OTHOCHUTCIILHOTO PaBHOBECHA KUAKOCTU B COCYJC,
BpaILlalOIEMCsl BOKPYT BEPTUKAILHOM OCH C MOCTOSIHHOM YTTIOBOM CKOPOCTHIO (O ?
HOII OTHOCHUTCIIbHBIM PABHOBCCUCM B THUAPABIUKE IMIPU ABUXKXCHUW YaCTULl KHUIKOCTU B
MIPOCTPAHCTBE TOHUMAETCHL. . .
B pesynbTaTe melicTBUS MEHTPOOSKHONH MACCOBOW CHUIIBI CBOOOIHASI TIOBEPXHOCTD JKUKOCTH
MPEJICTAaBUTCH ...

[lenTpoOexHas MaccoBasi cuiia Fu JICUCTBYET B HAIPABJICHUHU. ..

IlosiBnenue HeHTpO6C)KHOﬁ MacCOBOM CHJIBI FLI BBI3BIBACT UBMCHCHHUC ....

C yderoM [eHCTBHA CHJI TSDKECTH M ILEHTPOOEKHOH CHIIBL, MOJNyYUTE YpaBHEHHE
IIOBEPXHOCTU PABHOI'O JABJICHHUS

[losicHuTe, YTO TAaKOE OTHOCHUTEIBHBIM IIOKOM MKUAKOCTH, W IPUBEAUTE IIPUMEPHI
MCII0JIb30BaHUs TOTO SIBJICHUS B TEXHUKE.

[Tosicuute, uTo npeacrapisieT codoil cBOOOAHAS MOBEPXHOCTh KMJIKOCTH BO BpAalLlAIOLIEMCS
LWIMHIPUYECKOM COCYJIE, HAIMILINTE YPAaBHEHUE 3TOU TOBEPXHOCTH.

HazoBure cuiibl, JOeHCTBYyIOIIME HA KaXAyH YacTULy JKUIAKOCTH BO BpalIalOIIEMCs
LWIMHIPUYECKOM COCYyZle, YKa)KMT€ YCKOpPEHUs, BbI3bIBacMble 3TUMHU cuiaMu. Ilosicaure
OTBET CXEMOM.

Hanummre ¥ nmosiCHUTE 3aKOH paclpesieieHusl THAPOCTAaTUYECKOro JIaBJIeHUs 10 IIyOuHe
KHMJIKOCTH BO BPAILAIOLIEMCS pe3epByape.

Hanummre n nosicaure ¢popmy:ty A ONpeeneHus BRICOThI Tapaboion ia BpalleHusl.
N300pa3ure M NPOKOMMEHTUPYHWTE D3IIOpYy THUAPOCTATHUECKOrO JaBJICHUS IO JIHY
BPAILAIOLIETOC WIMHIPA C )KUKOCTBIO.

Hanummure v mNosSCHUTE 3aKOH pacHpeleNeHHus THAPOCTaTUUECKOIrO JaBJICHUS MO JIHY
LWIMH]PA B )KUAKOCTH, BPALAIOUIENCS BMECTE C COCYIOM BOKPYT BEPTUKAIBLHOM OCH.

Kakue cunbl NEHCTBYIOT Ha JKUIKOCTb, HAXOJAIIYIOCS BO BpallarolleMcs COCyae, Kak
BBIPAXKAKOTCS 3THU CUJIbI?

OObscHUTE, KaK OyJeT HalpaBieH BEKTOpP PaBHOJEHCTBYIOIIEW CHJI, JAECWCTBYIOUIMX Ha
KaX/TyI0 YaCTHIly BpalllaioLieics )KUIKOCTH, 110 OTHOIIEHUIO K CBOOOHOM MOBEPXHOCTH?
OObsicHuTe, TOYeMy CBOOOJHAs  TOBEPXHOCTh  JKMJIKOCTH  BO  BpallaroleMmcs
LWIMHPUYECKOM COCYJI€ ABISAETCS KPUBOJIMHENHON?

[Tosicaute, 4YTO Tako€ OTHOCHUTEIBHBIA ITOKOM JKUIAKOCTH, W NPHUBEIUTE NPUMEPHI
MCIIOJIb30BaHUs ATOTO SIBJICHUS B TEXHUKE.

[TosicauTe, 4TO MpeacTaBiseT co0oi CBOOOHASI MOBEPXHOCTD KUKOCTH BO BPAIIAIOIIEMCS
HWIMHJPUYECKOM COCY/Jle, HAMUILIUTE YPaBHEHHE 3TOM MOBEPXHOCTH.

Ha3oBure cuibl, OEHCTBYIOIIME HA KaXAyH YacTUIy JKUIAKOCTH BO BpalaroIIeMCs
HWIMHJPUYECKOM COCYyJZle, YKa)KUTE YCKOpPEHUSs, BbI3bIBaeMble 3TUMHU cuiiamu. [losicHure
OTBET CXEMOM.

Hanummure um nosicHUTE 3aKOH pacHpeesieHus TMAPOCTaTUYECKOro JAaBJICHHS MO TIyOHuHe
YKUAKOCTH BO BPALLAIOLIEMCSI pe3epByape.

Hanummure u noscaute popmyity JUIsl ONpeieieHHs BBICOTHI Mapaboaouia BpaleHusl.
N300pa3ute M MPOKOMMEHTHPYHTE OSMHIOpY THUAPOCTATHYECKOrO JaBJIEHUS IO JHY
BpAILAIOLIETroCs MINHIPA C )KUIKOCTBIO.



23.

24.

25.

26.

Hanummure M MOSCHUTE 3aKOH PACHPENETICHMs THAPOCTAaTUYECKOTO HABJICHHA IO IHY
LUJIUHAPA B )KUJKOCTH, BPAILIAIOLICICSA BMECTE C COCYIOM BOKPYT BEPTUKAIBHOU OCH.

Kakue cunbpl OEMCTBYIOT Ha JKHIKOCTb, HaXOJAIIYIOCS BO BpALAIOLIEMCS COCYIE, Kak
BBIPAXKAOTCS 3TU CUJIbI?

OObscHUTE, Kak OyJeT HalpaBleH BEKTOp PaBHOAECHCTBYIOIIEH CHII, JEHCTBYIOIIMX Ha
KaX/IyI0 YaCTHIly BpAINAOLICHCs )KUIKOCTH, 110 OTHOIICHUIO K CBOOOHOM MMOBEPXHOCTH?
OObscHuTe, MoYeMy CBOOOJHAs  IOBEPXHOCTb  JKMJIKOCTH  BO  BPALIAIOLIEMCS
LUIMHIPUYECKOM COCY/JI€ SABISAETCS KPUBOJIMHEHNHOMN ?

7.5 IlpakTuyeckue padorbl qucuumianHa «'maporazoagnnamuka» (5 cemectp) 17 u.

IIpakTuyeckasi padora Nel (24.)
HN3yuenue TeMbl «OcHOBHBIE (U3NUYECKHE CBOHCTBA KUIKOCTH.
[Tosicnenue mnonsTU M ompeneneHuid: «MneanbHas KUAKOCTHY. «HBIOTOHOBCKME U

HEHBIOTOHOBCKHE JKUAKOCTH. [IMOTHOCTH, YIENbHBI Bec, YIenbHBIM 00BeM, OO0BEMHOE
cxarue. TemmneparypHoe pacmmpeHue. YIpyrocts napoB, I[loBepxHOCTHOE HaTsKEHUE
(xammsipHOCTS). BsskocTs sxuakoct. Koadumment quaamudeckoit Bszkoctu. Koaddumment
KMHEMAaTU4YECKOU BA3KOCTH.
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10.
11.
12.
13.
14.

15

18.
19.
. Kakumu npubopamu omnpenensercst BI3KOCTb KUAKOCTU? YTo Takoe yciIoBHas BSI3KOCTh?
. Kak n3mensiercs kKuHeMaTnyeckas BsI3KOCTh )KMJIKOCTEH U ra30B NP U3MEHEHUH

22.
23.
24.

20
21

Pemrenne npakTuueckux 3ajgad:
KonTpoJibHbIE BOIPOCHI
Uro Takoe ruipaBiIvKa, a3poIMHaMUKa, MEXaHUKA KUAKOCTU U raza?
Ha3zoBute ocHOBHBIE (hr3UUYeCKHe CBOMCTBA KAalleNIbHBIX JKUIKOCTEH
Kakas cBs3b CylIecTByeT MeX/1y INIOTHOCTBIO U YJIEIbHBIM BECOM KUIAKOCTU?
VYkaxute ux pasmepHocTb B cucteme CH.
Kakyo )KuaKocTh Ha3bIBAIOT UEATBHOMN?
B 4em cmblci runotessl Bsi3koro TpeHus Hprotona?
KakoBa cCBsi3p MeXIy IUHAMHYECKMM M KHHEMAaTHYECKHUM KOd((UIIMEHTaMU BS3KOCTH
KAOKOCTU?
KakoB ¢usndeckuii cMpich K03 duiimenTa ATMHaAMHYECKON BA3KOCTH?
B 4yeM oTiMune HbIOTOHOBCKOM HJIKOCTH OT HEHbIOTOHOBCKO?
UTo Ha3bIBAIOT IUNIOTHOCTHIO KUAKOCTH?
YTo Ha3BIBAIOT YAEIBHBIM BECOM >KHJIKOCTH?
UTto Ha3bIBAIOT TEMIIEPATYPHBIM PACIIMPEHUEM KUAKOCTH?
Yo Ha3BIBAOT CKUMAEMOCTBIO JKUIKOCTH?
Kak 3aBuCHT C:)KMMaeMOCTh KUAKOCTU OT JaBJIeHUA?

. UTo Ha3BIBAIOT BSI3KOCTBIO )KUJIKOCTH?
16.
17.

Kak 3aBucuT ucnapsieMocThb KUIKOCTH OT AABJICHUS U TEMIIEpaTyphl?

KakoBo o01iee CBOMCTBO KamelbHBIX W Tra3000pa3HbIX KHMJIKOCTEH W 4YTO SBISETCA MX
OTJIMYUTEIHHBIM TPU3HAKOM?

Yro Takoe BA3KOCTh kuakocTu? Kakumu korppunreHTaMu oHa XxapakTepusyercs?

B uem cocTout cymHocTh 3aKoHa BsI3kocTH HbroToHa?

TEMIEPATYPHI?
Urto Takoe uaeanbHas U peaibHas KUIKOCTU?
Urto Ha3bIBaeTCs TUIPOCTATUUECKUM JIaBieHreM? B Kakux eAMHUIIAX OHO u3MepsieTcs?

IIpakTnyeckas padora Ne2 (2u.)
N3yuenue tembl «'mapocraTuka, ruipocTaTH4ecKoe JaBJICHHE).
ATMochepHOE NaBlIEHHE, U30bIMOYHOe WU MAHOMempudeckoe, JaBIECHUE, BaKyyM.

Cunbl naBieHue Ha KUAKOCTb. OCHOBHBIE MOHSATHS O THApPOCTaTHYeCKOM jaaBieHuu. Cuna
JIaBJIEHUS] aTMOC(EPHOT0 BO3JyXa WIM IMOPILIHS Ha MOBEPXHOCTh KHUIKOCTU. CHila TSKECTH.
Cunel nHEpUMHU, HEHTPOOEKHAS, IEHTPOCTPEMUTEIbHAS U T.11.



VYcnoBus paBHOBecus: (IOKOs) >KUIKOCTH. [loBepXHOCTHBIE CHUJIBI (CHUJIBI JaBJIEHUS Ha
CBOOOIHYIO MMOBEPXHOCTh KHUAKOCTH ). MaccoBbI€ CHIIBI (CHIIBI TSKECTH ).

AGCOIIOTHOE €IMHUYHOE TUAPOCTATUYECKOE JABJIICHHUE B TOUYKE >KUIKOCTH. EnuHnyHOE
THIPOCTaTHYECKOe JaBieHue. VM30pITouHOE NaBieHue, adCoMOTHOE JaBiicHHe. J[Ba OCHOBHBIX
CBOICTBa rupocTaTuyeckoro napieHus. OCHOBHOE ypaBHEHUE TUApOCTaTHKU. 3akoH [lackans.
Ornpezenienne aBaeHUS U IIIOTHOCTU KUAKOCTH. COOTHOILIECHUS MEXKIY €IMHULIAMU JIABJICHHUS.

Pemenue npakTHYecKUX 3a/1a4:
KonTpoJibHBIE BONIPOCHI
KakoBbI OCHOBHBIE CBOMCTBA TMAPOCTATUYECKOTO AaBICHUS?
Kakumu npubopamu u3mepsieTcsi THAPOCTAaTHUECKOE 1aBlieHUE?
Uto Takoe nbe3oMeTpuuecKasi BbICOTa, TbE30METPUUYECKHI Harop?
B uem cocroutr cymuocts 3akoHa [lackans? IlpuBeaure mnpuMepsl MNPAKTUYECKOTO
UCIIOJIb30BaHus 3akoHa [lackans.
Yro Takoe smropa ruApocratuyeckoro nasiaeHus? [IpuBeaure npumepsl MOCTPOSHUS
DMNIop Ha MIOCKUE U KPUBOJIUHEHHBIE TTOBEPXHOCTH.
Hanummre dhopmyity ass onpeaeneHus CUIIbI 1aBJICHUS KUIKOCTH Ha TOPU30HTAIBHOE
IHO. ['mapocratnyeckuii mapaiokc.
Kakwue >KugaKocTu OTHOCATCS K aHOMAaJIbHbIM?
10. B yeM oTiiMune aHOMaJIBHBIX KUAKOCTEH OT HBIOTOHOBCKHUX?
11. Yro xapakTepusyeTr ucnapseMocCTh KUIAKOCTH?
12. Ot yero 3aBUCUT paCTBOPUMOCTb ra30B B )KUJIKOCTH?
13. Yro Takoe k03 (HUIIMEHT PaCTBOPUMOCTH?
14. TIpu KakuX yCJIOBHSIX MPOUCXOAUT BBIICTICHUE Ta3a U3 KUIKOCTH?
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IIpakTuyeckasi padora Ne3 (24.)

N3y4yenne tembl: IIpuGopbl 1 MeTOABI H3MePeHUs 1aBICHUS

Crtpeno4ynple MaHOMETPHl MEMOpPaHHOTO U CHJIB(OHHOTO THIOB. JKHIKOCTHOU
MaHoMeTp (mbe3omerp). OnpezeneHre BhICOThl XKUJIKOCTH B IIbe30METpe. PTYTHBIN nbe3oMeTp.
Huddepenumanpuplii (pa3HOCTHBIN) MaHoMmeTp. [loBepXHOCTH paBHOrO JaBieHUs (YPOBHS).
OMIOpBI THAPOCTATHUECKOTO AABICHHUS.

Bremmonnenne npaktudeckoil paborel:  OmpeneneHune IUIOTHOCTH JKHUIKOCTH B
cooOmIarImuxcs cocyiax

ens paboTsr:

1. OnpenenuTs 1eHy JejeHHs CTPEIOYHOro MaHOMeTpa B aTMocdepax, Kr/M%, M BOJL.
CT., MM PT. CT, [a. y9uTBIBasi, 4TO MAaHOMETP UMEET CTO FIEMEHTAPHBIX JICIICHUH.

2.  OmpenenuTh IUIOTHOCTh  BTOPOM  JKHMIKOCTH, CUUTas, 4YTO B JIEBOM
muddepeHIanTbHOM bE30METPE — BOJIA.

OobopynoBanue u NpudOPHI:

JIBe u obpasnbie nuddepeHuanbapie TpyOKH, MAHOMETP AJISi U3MEPEHHS JaBICHUS
JIO3UPOBOYHBIN HACOC, PECUBED, JIMHEWKA ISl U3MEPEHUST YPOBHS KUIKOCTH.

Pemienne npakTH4YecKuXx 3a/1a4:

KoHnTposbHbIe BONpochI
Yto Ha3bpIBaeTCA MOJHBIM (A0COTIOTHBIM) J1aBJIEHUEM (ITOKA3aTh CXeMAaTUYECKH)?
Yro HazbIBaeTCs M30BITOUHBIM JIaBICHUEM U BaKyyMOM?
UYto Ha3bpIBaeTCA MbE30METPUUECKUM U THAPOCTATHUECKUM HAopom?
PackpbITh HEPreTH4ECKyI0 CYIIHOCTh OCHOBHOTO YPaBHEHHUS IMIPOCTATUKH.
Chopmymnupyiite 3axoH [lackars.
Kakue ruapaBinndeckue ycTpoiicTBa oCHOBaHbI Ha 3akoHe [lackans?
[To xakum GopMysiaM ompeaenseTcs cuia JaBlIeHUs U UEHTP JaBJIeHHs Ha HUIMHIPUUECKHE
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MOBEPXHOCTH?

8. Uto Takoe Teno naineHusi? Kak ompenensercst Teno AaBICHUS NMPU OTCYTCTBUU CBOOOTHOM
MMOBEPXHOCTU?

9. Kak onpepensercst JaBlieHUE )KUIKOCTH B KPYTIION TpyOe?

10. Ilo kaxoii popmyJie onpeaensieTcs Chiia THAPOCTATUYECKOTO IaBICHUS KHUIKOCTH HA KOJIEHO
TpyObI?

11. CBolicTBa TMAPOCTATUYECKOTO TABICHUA?

12. Ha3oBute BuIbBI ruapocTtatudeckoro namsieHus. B kakux emununax cucrembl CH oHo
n3Mmepsercs?

13. KakoBbl COOTHOIICHHS MEXAY aOCONIOTHBIM JaBJICHUEM, BaKyyMMETPUUYECKUM U
U30BITOYHBIM?

14. Ykaxure ypaBHEHUE paBHOBECUS )KUJIKOCTH B I10JI€ 36MHOI'O TATOTEHHUS.

15. Yro Takoe MOBEPXHOCTh PaBHOTO JIaBJICHUsI (TOBEPXHOCTH YPOBHSI)?

16. KakoBa (opma MOBEPXHOCTH PAaBHOTO NABJICHUS IMPU AOCOITIOTHOM IOKOE >KHIKOCTH, B
clly4ae ABMXKEHHUS COCyJa MO MOPU30HTAIBHOM MOBEPXHOCTU C YCKOPEHUEM, MIPH BpallleHUU
cOCyJla BOKPYT BEpTUKAIBHOU OCH?

17. Kakumu nipubopaMu U3MEPSIOT JTaBICHHUE KUIKOCTH?

18. Kakue BUbI ME30METPOB CYyHIECTBYIOT? JIJis yero oHu mpeaHa3HauYeHbI?

19. Uem oTiiMuaeTcsi TMAPOCTATUYECKUN HATIOP OT MbE30METPUIECKOro?

IpakTuyeckasi padora Ned4 (24.)
HU3yyenue Tembl: I'uapocratmdyeckue  MamMHBL [ 'MapaBiauwdeckuid — Ipecc.
I'mapoakkymynsTop

Pemmenne npakTHYeCKHX 3a/1a4:

N3yuenne Tembl: [InaBanue ten. 3akoH Apxumena.

BritankuBaromas cwia. JledicTBue CWJI Ha TeNO, IOJHOCTHEO TOTPYKCHHOE B
KHUJIKOCTh. PaBHONEHCTBYIOMAs CcHjla THAPOCTATHYECKOTo naBieHus. OO0beM MOTPYKEHHOTO
Tena B XHUAKOCTb. Bec owcudkocmu 6 obveme nozpyscennozo mena. OOecrieueHUEe paBHOBECUS
TeJa, MOTPY>KEHHOT0 B KUIKOCTh. PaBHOBECHST HEOJHOPOAHBIX TEJ, IOTPYKEHHBIX B )KUIKOCTb.

Pemienne npakTnueckux 3ajgau:
KonTpoJsbHbIe BONPOCHI
Uto Ha3bIBaeTCs MOBEPXHOCTHIO YPOBHS (ITIOBEPXHOCTHIO PAaBHOTO JIaBICHMUS)?
[Iepeuncnure cBOWCTBA MOBEPXHOCTH YPOBHSI.
Uro npencrasisieT co00il MOBEPXHOCTh YPOBHSI B [10JI€ CUJI TATOTEHUS?
PackpbITh (U3MUECKUII CMBICT WIEHOB, BXOJMIIMX B OCHOBHOE Ju(pdepeHunnanbHoe
YpaBHEHUE THJIPOCTATUKH.
PackpbITh (U3MUECKUI CMBICI WIEHOB, BXOJIIMX B OCHOBHOE MHTErPAIbHOE YpaBHEHUE
paBHOBECHS.
Yto HazbIBaeTCs MOJTHBIM (a0COMIOTHBIM) JIaBIEHUEM (IIOKA3aTh CXEMaTHUECKH)?
Urto Ha3bIBaeTCst U30BITOYHBIM JaBICHUEM U BaKyyMoM?
Yro Ha3pIBaeTCA IbE30METPUUECKUM U THAPOCTATUUECKUM HAIOpoOM?
PackppITh SHEPreTHUECKYIO CYIIHOCTh OCHOBHOT'O YPaBHEHUS THIPOCTATHKHU.
10. Chopmynupyiite 3axon Ilackans.
11. Kakue rupaBinyeckre yCTpOHCTBa OCHOBaHbI Ha 3akoHe [lackasa?
12. ITo xakuMm (hopMysiam orpenenseTcs: Cuia AaBJICHHs U LIEHTp JaBJICHUS HA HWINHAPUYECKUE
MTOBEPXHOCTH?
13. Yro takoe Teno nasieHusa? Kak ompenensiercss TeIo AaBiIeHHs NMPH OTCYTCTBUU CBOOOTHOM
MOBEPXHOCTHU?
14. Kak onpesensercs AaBlieHHE )XUIKOCTH B KPYTJIOi TpyOe?
15. Tlo kakoii popmyJie onpeaensieTcs: Chiia THAPOCTaTUYECKOTO IaBJIE€HUS KHUIKOCTH Ha KOJIEHO
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TpyOBI?
16. Kak popmynupyercs 3akoH Apxumena?
17. Yto Takoe OCTOMYHNBOCTD IIABAIOIIEro Tea?
18. Uto Ha3bIBaeTCA METALICHTPOM U METAIEHTPUUECKUM Panycom?

IIpakTnueckas padora Ne5 (64.)

H3yyenne tembl: [aBiaenne ;KMAKOCTH HA INIOCKHE M OTPAXKAAIOIINE IIOBEPXHOCTH

JlaBjieHnEe >KMJIKOCTH Ha IJIOCKYIO TOPU3OHTAIBHYIO IOBEPXHOCTh. BennuumHa cuiiel
TUAPOCTATUYECKOTO JABJICHUS HA IIJIOCKYIO TOPU30HTAIbHYIO IIOBEPXHOCTh. TOYKa IIPUIIOKEHUS
CHWJIBI  TMJIPOCTaTUYECKOIO  JIABJIEHUS HA IUIOCKYI0 TIOpPU30HTAJIBHYK  ITOBEPXHOCTb.
I'mapocratuyeckuii mapamaokc.

BenuuuHa cuibl THAPOCTATUYECKOTO JABJIEHHUS HAa IPOU3BOJIBHO OPUEHTHPOBAHHYIO
IUIOCKYI0 IOBEPXHOCTb. Touyka NPWIOKEHUS CHIBI THIPOCTATHYECKOrO JaBJICHHUA Ha
IIPOU3BOJBLHO OPUEHTHUPOBAHHYIO IUIOCKYK0 IOBEPXHOCTb. LIEHTp TsAKECTM CMOYEHHOMN
noBepxHocTu. LlenTp naBnenus. DxcueHtpucureT. JIunus ypesa.

Benmuunna cymmaphoi (pe3yJbTHPYIONIEH) CHIIBI THAPOCTATUYECKOrO JABJICHUS Ha
IUIOCKYIO BEPTHKAIBbHYIO IOBEPXHOCTH IIPU JECUCTBUU HECKOJIBKUX Pa3HOPOIHBIX KUAKOCTEH.
Touka mNpUIOKEHUS CYMMapHOW CHUJIbl THUAPOCTATHUYECKOTO JaBJICHHUS Ha IUIOCKYIO
BEPTUKAJIbHYIO TIOBEPXHOCTb IIPH JEHCTBUM HECKOIBKUX PA3HOPOAHBIX KUAKOCTEH.

BenuuuHa cuiabl TUAPOCTATUYECKOTO JIaBJIEHUS HA KPUBOJIMHEHHYIO IIOBEPXHOCTb.
BenuunHa TOPU3OHTANBHONM  COCTaBJSIIOLIEM CHJIBI  THAPOCTATUYECKOIO  JABJICHHUS Ha
KPUBOJIMHEHHYIO IIOBEPXHOCThb. JIMHMSA JEHCTBUA TOPU3OHTAIBHOW COCTABISIOIIEH CHIIBI
TUAPOCTaTUYECKOTO [ABJICHMsS HAa KPUBOJIMHEHHYIO IOBEPXHOCTb. BennmunHa BepTHKaIbHOU
COCTaBJISIIOLIEH CHIJIBI TMJIPOCTATHYECKOIO JIABJICHUS HAa KPUBOJIIMHEHHYIO MOBEPXHOCTh. Teio
nasieHus. [Ibesomerpuueckas miockocts. Teopema ['ronbaena. JInaus nelicTBus BEpTUKAIbHON
COCTaBJISIIOLIECH CHJIBI TUAPOCTATUYECKOTO JABJICHUS Ha KPUBOJIIMHEHHYIO MMOBEPXHOCTh. Touka
IIPWIOKEHUS CHJIBI THAPOCTATUYECKOTO 1aBJICHUS Ha KPUBOJIMHEWHYIO IIOBEPXHOCTD.

[Ipn u3yueHum Mmatepuana 3TOH TeMbl HEOOXOJUMO YCBOUTb, UYTO BEJIIMYMHA CHJIBI
TUAPOCTaTUYECKOrO [JABJICHMS Ha JHO COCYAA 3aBUCUT OT IIOTHOCTH YXHUAKOCTH, BBICOTBI
3aroJIHEHUs COCy/la U IJIOUIAIN JTHA COCya, HO HE 3aBUCUT OT (GOpMbI U 00beMa cocy/ia. 3HATh,
KaK OIpeleNsieTcsd CWIa TMAPOCTaTUYECKOro MAABJICHUS, NEHCTBYIOIIAs HA IOBEPXHOCTh CO
CTOPOHBI raza. M3yunts onpeneneHne BepTUKAIbHONW COCTABISIONIEH CHUIIbI THIPOCTATHUECKOTO
JIaBJICHHsI, BOCIIPUHUMAEMOI0 KPHUBOJMHEHHON IOBEPXHOCTHIO, OTIENbHBIE YacTH KOTOPOU
HABUCAIOT JAPYT HaJ JPYTroM.

Pemienne npakTuueckux 3ajgau:
KonTpoJsbHbIe BONPOCHI
B uem cyTh rusipocTaTHUECKOTrO NapagoKkca?
YeMy paBHa BeIUYMHA CHJIBI THAPOCTATUYECKOTO JIABJICHUS JKUAKOCTH Ha IJIOCKHE
TOPU30HTAJIbHBIE TIOBEPXHOCTHU ?
3. Yemy paBHa BeIMYMHA CHJIBI THAPOCTATUYECKOrO JIABJIEHUS JKUAKOCTH Ha IIJIOCKHE
BEPTHUKAJIbHbBIE TOBEPXHOCTH?
4. Yemy paBHa BeIWYMHA CHJIBI THUAPOCTATHUECKOTO JAABICHHUS >KUJIKOCTH Ha IUIOCKHE
HaAKJIOHHBIE IOBEPXHOCTU?
5. Kak ompenenuTh TOYKY NPHIIOKEHHUS CHIIBI THAPOCTATHUECKOTO JABJICHUS Ha IJIOCKYIO
HAaKJIOHHYIO CTE€HKY?
6. UYemy paBHa BeJIMYMHA CHUJIBI THAPOCTATHYECKOTO JABJICHUS >KUIKOCTH Ha KPUBOJIMHEHHYIO
MTOBEPXHOCTH?
7. Kak onpenenuTb TOUKY NPHIOKEHHS CyMMapHOW CHJIBI TMJIPOCTaTUYECKOTO JIaBJICHUS Ha
KPUBOJIMHENHYIO TIOBEPXHOCTh?
8. Uro Takoe LEeHTp AaBieHus?
9. Uro Takoe 3KCLEHTPUCHUTET?
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10.

[ToueMy UeHTp JaBJIEHHUsA BCErJa HAXONWUTCS HIKE LEHTpa TSHKECTH CMOYEHHOU
MOBEPXHOCTH IUIOCKOM BEPTUKAIBLHONW CTEHKHU?

IIpakTnueckas padora Ne6 (34.)
HN3y4denue TeMbl: OTHOCUTENIBHBIN TOKON XKUJKOCTH.
Tpu cnydas OTHOCHUTEIBHOIO TOKOS KUAKOCTH. JKHIKOCTh HaxOJUTCS B

PaBHOBECHHM B pe3epBYyape TOJIBKO O] JeHCTBUEM CHIIbI TsKecTH. JKUAKOCTh HAXOIUTCS B
paBHOBECUM B pe3€pByape, ABIKYIIEMCS TOPU30HTAIBHO C HEKOTOPBIM YCKOPEHHEM.
KuakocTh HaxXoAWUTCS B PaBHOBECHMM B LMJIMHIPUYECKOM pe3epByape, BpalllaroIleMcs
BOKPYT BEPTUKAJIBHOM OCH C IIOCTOSIHHON CKOPOCTBIO.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

Pemienne MNPAKTHYIECCKHUX 3aJa4:

KoHnTpoJibHBIE BONIPOCHI
Kakasi cuna neicTByeT mpu COCTOSHHHM OTHOCUTEJIIBHOTO PAaBHOBECHS KUIKOCTH B COCYJE,
BpaILlaloIEeMCsl BOKPYT BEPTUKAIILHOM OCH C MOCTOSIHHOM YITIOBOM CKOPOCTBIO (O ?
[Tog oTHOCHUTENHHBIM PAaBHOBECHEM B THUJIPABIUKE NPH JABUKEHUU YACTHUIl JKUIKOCTU B
MPOCTPAHCTBE TOHUMAETCHL. . .
B pesynbTaTe meiicTBUS MEHTPOOSKHONH MACCOBOW CHIIBI CBOOOIHASI TOBEPXHOCTD JKUIKOCTH
MPEJICTAaBUTCH ...

[lenTpoOexHas MaccoBasi cuiia Fu JICUCTBYET B HAPABJICHUH. . .

IlosiBnenue HeHTpO6C)KHOﬁ MacCOBOM CHJIBI FH BBI3BIBACT UBMCHCHHUC ....

C yderoM JeHCTBHA CHJI TSDKECTH M IIEHTPOOEKHOH CHIIBL, IOJNyYUTE YpaBHEHHUE
IIOBEPXHOCTU PABHOI'O JABJICHUS

[losicHuTe, YTO TAaKOE OTHOCHUTEIBHBIM IIOKOM MKUAKOCTH, W IPUBEAUTE IIPUMEPHI
MCII0JIb30BaHUs TOTO SIBJICHUS B TEXHUKE.

[Tosicuute, uTo npeacrapisieT codoil cBOOOAHAS MOBEPXHOCTh KMJIKOCTH BO BpAILlAIOLIEMCS
LWIMHIPUYECKOM COCY/IE, HAIMILINTE YPAaBHEHUE 3TOU MOBEPXHOCTH.

HaszoBute cunibl, ACUCTBYIOIIME HA KAXKIAYKH YacTUIy JKHJIKOCTH BO BpallaroLIeMCs
LUJIUHAPUYECKOM COCYJE, YKAKHUTE YCKOPEHUs, BbI3bIBaeMble JTUMHU cuiaMu. IloscHure
OTBET CXEMOM.

Hanummre u nosicHUTE 3aKOH pachpeieseHHus I'MIPOCTaTUYEeCKOIo JaBjieHUs MO ITyOuHe
JKUJIKOCTH BO BPAILIAIOIIEMCS pe3epByape.

Hanummre u nosicaure popmyity 17 OnpeaeaeHNs BEICOTHI Tapabosion/ia BpalleHusl.
N300pa3ure U TNPOKOMMEHTHUPYWTE 3MIOpYy THAPOCTATUYECKOTO JaBJICHUS MO JHY
BpaLIAOLIErocs HWJINHIPA C )KUIKOCTBIO.

Hamumnre m nosicHUTE 3aKOH pacnpelereHuss THAPOCTATHYECKOrO JABJICHHs II0 JHY
LUIUHAPA B )KUJIKOCTH, BPAILIAIOIICICSA BMECTE C COCYIOM BOKPYT BEPTUKAIBHOU OCH.

Kakne cunpl IEHCTBYIOT Ha JKHIKOCTb, HAaxXOJAILIYKOCS BO BpalalolIeMcs COCyne, Kak
BBIPAXKAOTCS 3THU CUJIbI?

OOmbscHUTE, Kak OyJeT HalpaBlieH BEKTOp pPaBHOIECHCTBYIOIIEH CHII, NEHCTBYIOIIMX Ha
KaKIYI0 YaCTHILy Bpalllaloleics >KUIKOCTH, [0 OTHOILIEHUIO K CBOOOAHON OBEPXHOCTH?
OObsicHuTe, TMOYeMy CBOOOJHAs  IMOBEPXHOCTb  JKMIKOCTH  BO  BpAIIAIOLIEMCS
HUJIUHAPUYECKOM COCY/JIE ABIJISIETCS] KPUBOJIMHENHOM?

IlosicHuTe, YTO TAKOE OTHOCHUTEIBHBIM IIOKOM MKUIAKOCTH, W IPUBEAUTE IPUMEPHI
WCITOJIb30BAHMUS 3TOTO SIBJIEHUS B TEXHUKE.

[TosicauTe, 4TO MpeaCTaBIsAeT co0OW CBOOOHASI MOBEPXHOCTD KUKOCTU BO BPAIIAIOIIEMCS
HUJIUHAPAYECKOM COCY/JI€, HAITMIIUTE YPAaBHEHHUE 3TOM TOBEPXHOCTH.

HaszoBure cunibl, ACUCTBYIOIIME HA KAXKAYK0 YacCTUIy >KHJIKOCTH BO BpallarolIeMCs
HUJIUHAPUYECKOM COCYJle, YKAKHUTE YCKOPEHUs, BBI3bIBA€MblE TUMHU cuiaMmu. IlosicHure
OTBET CXEMOM.

Hanummure u nosicHUTE 3aKOH pacHpeesieHUs TMAPOCTaTUYECKOro JIaBJeHHs MO IIyOHuHe
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’KHJIKOCTH BO BpalllalolleMcsl pe3epByape.
Hanummre 1 nosicaure hopMyIty sl ONpeIeTICHIS BBICOTHI TapadoIou/1a BpaleHUS.
H300pa3ure U MNPOKOMMEHTUPYWUTE OSIIOPY THAPOCTATUYECKOTO HaBJICHUS [0 JHY
BpAILAIOLIErOCs WINHIPA C )KUJIKOCTBIO.
Hanummure M MOSICHUTE 3aKOH pacIpeleieHHs] THUAPOCTaTUYECKOro MIaBJICHUS MO JHY
LWIMH]IpA B )KUAKOCTH, BPALAIOLIEICSI BMECTE C COCYI0M BOKPYI BEPTUKAJIBHOM OCH.
Kakue cumbl AeMCTBYIOT Ha >KUIKOCTb, HAXOJIIYIOCS BO BpalIalOMIEMCs COCYIE, Kak
BBIPAXKAOTCS 3TU CUJIbI?
OObsicuute, kak OyAeT HampaBieH BEKTOP PaBHOJCHCTBYIOIIEW CHII, JEHCTBYIOIIMX Ha
KaX/IyI0 YaCTHIly BpAIIAOLICHCs )KUIKOCTH, 110 OTHOIICHUIO K CBOOOTHOM MTOBEPXHOCTH?
OObsicuuTe, TOYeMy CBOOOJHAs  MOBEPXHOCTh  JKMJIKOCTH  BO  BpallalolieMcs
LUIMHJIPUYECKOM COCY/JI€ SABISAETCS KPUBOJIMHEHNHOMN ?

7.6 Bonipockl K 11epBoii py0e;kHOi aTTecTAMHU (YSTBEPTHIA CEMECTp)
OcHoBBI TUApPOAMHAMMKH. ['MIpocTaTHUeCKHE JIEMEHThl MOTOKA (CMOYEHHBIH NEpUMETP,
HAIIOPHOE JBUKECHHE, THIPABINYECKUN PauycC).
Cxema JIBUKEHUS )KUJIKOCTH. DJIeMeHTapHas cTpyika. JInHus Toka. Y cTaHOBUBLIEECS U
HEYCTaHOBUBIIIEECS JBUKEHHUE KUIKOCTH. CpeHsisi CKOPOCTh MOTOKA. PacXo 1 sKUIKOCTH.
YpaBHeHuHe pacxoaa AJIsl JJIEMEHTAPHOM CTPYHKH, IOTOKA. Y PAaBHEHUE HEPA3PHIBHOCTH.
OObsicHuTe, 4TO Takoe A, U A,/d, Kak HalTH BeNUYUHY A, IPU THAPABINYECKUX pacyeTax.
JlaBiieHre *KUIKOCTH Ha cTeHKH TpyO. PaspeiBaronue ycwmus (TpyOa, pe3epByap).
HazoBuTe 06mactu rupaBInyecKoro CONpOTUBICHHS TPYOOIPOBOIOB U OOBACHUTE, KaK
OIpeAesAoT 00JaCTh CONPOTUBIIEHUS IIPU THAPABINYECKUX pacyeTax.
306pasute cxeMbl ABMKEHHUS KUAKOCTU [P PE3KOM 1oBopoTe Tpy6sl Ha 90°, a Takxke npu
pe3KoM
paclIupeHr U PE3KOM CYKEHUHU TpyOOIpoBOJa M JaiTe MOSCHEHHS K HHUM, yKaszaB, YTO
XapaKTepHO
JUTS IBMKEHUS TIOTOKA TMPU IPOTEKAHUU €T0 uepe3 J1Io00e MECTHOE COMPOTHBIICHHUE.
IIpssMO# ¥ HENPSIMOM TMAPABIMYECKUM yIap.
ChopmynupyiiTe MOHATUS TUAPABINIECKOTO yAapa.
Urto Takoe KaBUTAIMsl, KAKOBBI €€ BHEIIHUE IPU3HAKHU?

. Uto Ha3BIBacTCA KaBUTAlIMOHHBIM 3aI1aCoOM Ah u Kak ero OIPCACIINTD ITPpU HCHIBITAHUAX ?
. Uto Ha3bIBaeTCs KPUTHYCCKUM KaBUTAIIMOHHBIM 3aI1aCOM Ath?

12.BeiBont ypaBHeHus bepuynnu. VYpaBHenue bepHymm s 3yeMEHTapHOM CTpyHKu
peanbHOU

.Kuakoctu. ['eomerpuyecknii M SHEPreTHYECKMM CMBICH cllaraéMbIX ypaBHeHHs /[l.

bepnymu.

Kak HazpiBaeTcst KOXQQHUUMEHT o, BXoasdumid B ypaBHeHue JI. bepHymim ans moroka
peabHOM

KUAKOCTH, YTO OH YUUTBIBAET U OT YEr0 3aBUCHUT €ro BeIU4nHa?

Urto Ha3bIBaeTCs JOMYCKaeMbIM KaBUTAILMOHHBIM 3anacoM Ahyon?

®opmyina PyHeBa aiis onpeneneHuss KpUTHUECKOT0 KaBUTAlIMOHHOTO 3araca?

Urto Takoe BbICOTA BCAChIBaHMS M KaK OHa CBs3aHA C KaBUTaLUEH?

OO0®bscHuTe, 4TO OOYCIOBIEHBI MOTEPU IOJHOTO HAmopa M KaKOB HMX JHEPreTHYECKHi
cMmbici? [loscHUTE, YTO MOHMMAKOT MOl TEPMUHOM 'ynienbHas dHeprus'?

OObsicHUTE TEPMHHBI "MECTHas CKOpPOCTh" M '"CpemHss CKOPOCTb"' M YKaXHTe, Kak
ONPEACIAIOT

3TH CKOpOCTU?

CxkopoctHas TpyOka u TpyOka [1uto?

[TosicHuTe, 4TO Takoe JMHUS MOJTHOTO HAIlOpa U MbE30METpUYecKast IMHUS, 4TO Oy IyT
MPEJICTaBISATh COOON 3T JIMHHUM NPU PABHOMEPHOM JIB)KEHUU peaibHON KUIKoCcTU ?UTO
MOHMMAIOT I10J] TEPMUHOM (OKUBOE CEYEHHE ITOTOKA KUIKOCTH» ?

HazoBute  pexumbl  ABMKEHHMS  JKUAKOCTHM M YKOXUTE  MX  XapaKTepHbIe
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ocobennoctu.IlosicauTe, YTO

Takoe kpurepuit PeliHombaca, 1 Ha30BUTE (PAKTOPBI, OT KOTOPBIX OH 3aBHcUT.llosicHUTE, UTO
TaKoe

KpuTHueckoe uncio PeliHonbaca?

KUAKOCTU U, ¢ Kakoi wuenbro? IlosicHuTe, 4TO Takoe KpUTUYECKas CKOpPOCTb, OT KaKuX
(bakTopoB

OHa 3aBUCUT U Kak €€ omnpenensator? Hanuiure u MosicHUTE aHAIMTUYECKHE 3aBUCHUMOCTH
OTEPh

Hamopa IO JJMHE OT CpPEeAHEW CKOpOCTH IOTOKa IpHU JIAMUHAPHOM U TypOYJEHTHOM
pexumMax

JIBU>KEHUS )KUJIKOCTH.

Hamumure n mosicaute Gopmynnel dapcu-Belicoaxa u BeiicOaxa. [losicHuTe, Kak ONBITHBIM
nyTeM

OTIPENIETISIOT BEIMUMHBI KOdhdumreHToB A 1 §.UTo XapakTepu3yroT KodhpuiumeHTs A u § ot
KaKuX

dakTopoB B OO0IIEM cilydyae OHHM 3aBHCAT M KaK HMX OMNPEICNAIOT NpPU TUAPABIUYECKHUX
pacuerax?

OO0BsicauTe, 9TO Takoe A3 u Ad/d, Kak HalTH BEIHMUUHY A TIPU THIPABIHYECKUX pacdeTax.
HazoBuTe 00mactu ruipaBInyecKoro CONpOTUBICHHS TPYOOIPOBOIOB H OOBACHUTE, KaK
OIpeAesAoT 00JaCTh CONPOTUBIIEHUS ITPU THAPABINYECKUX pacyeTax.

306pasute cxeMbl ABMKEHHUS KUAKOCTU [P PE3KOM 1oBopoTe Tpy6sl Ha 90°, a Takxke npu
pe3KoM

paclIupeHr U PE3KOM CYKEHUHU TpyOOIpoBOJa M JaiTe MOSCHEHUS K HHUM, yKa3aB, YTO
XapaKTepHO

JUTS IBMKEHUS TIOTOKA MPU IPOTEKAHUU €T0 uepe3 J1I000e MECTHOE COMPOTHBIICHHUE.

UTo MOHMMAIOT TOJA MaJIbIM OTBEPCTHEM B TOHKOW CTEHKE IMPH HUCTEYCHUU KHUIAKOCTH W3
OTBEpPCTUI?

Cikaroe cedueHue, MPUYUHBI CKATUS CTPYH, YEM OIICHUBAIOT BEJIMUUHY CHKATHS CTPYHU?

Uto Ha3bIBAIOT HACATKOM, TUTIBI HACAIOK, X Ha3HaueHue? Koadduiment ckopoctu. Uto o
yuuThiBaeT, kak omnpenenserca? Koadpduument pacxoma. UTto OH yuyuThIBAaeT, Kak
onpenensiercs?

Koaddumnuent conporusnenns (oTBepcTHsi, Hacaaka). Kak oH ompenensercs Mo OMBITHBIM
TAHHBIM?

OOBsicHUTe, TOYEMY TPH HCTEUECHUH W3 HACAIOK PACXO] >KHAKOCTH OOJIbIEe, YeM IMpHU
HCTEYEHUU U3

MaJIoro Kpyrjioro oTBEpCTUSI B TOHKON CTEHKe?

Hanummre u nmosicaute GopMyInbl UIsl OMpPEesieHns CKOPOCTH U pacxofa MpH HUCTEYCHUU
KUJIKOCTH

U3 OTBEPCTUH M HacaJo0K B aTMOCGepy pU MOCTOSHHOM HAIope.

N300pa3ute u MOSCHUTE CXEMbl WMCTEUEHUsS >KUIKOCTA W3 MaJoro OTBEPCTHUS] B TOHKOMH
CTCHKE

¥ Yepe3 BHENTHUH ITWINHAPUYIECKUA HacaloK B aTMochepy.

Uto Ha3bpIBaeTCSA KABUTAIIMOHHOW XapaKTePUCTUKON U Kak OHa u300paxkaeTcs rpaduaecku?
Yro Ha3pIBaeTCS YaCTHOW KAaBUTALMOHHOM XapaKTEPUCTUKOM M Kak €€ IOJIy4YuTh IpU
UCIIBITAaHUSX ?

Kaprtouka k nepBoii py0esxHo#i aTTecTaluu (4€TBEPTHIH cemecTp)

1. CxemMa nBUKEHU )KUJIKOCTU. DIEeMEHTapHas CTpylKa. JInHus Toka. Y cTaHOBHBIIEECS U
HEYCTaHOBUBLIEECS JBUKEHUE )KUAKOCTH. CpeaHsisi CKOpOCTh MOTOKA. Pacxos JKUIKOCTH.
YpaBHeHue pacxoaa I JIEMEHTAPHON CTPYHKH, MIOTOKA. Y paBHEHUE HEPA3PHIBHOCTH.
2. ITosicHUTE, 4TO TAaKOE JMHHUS MOJHOTO HAIOpa U Mbe30MeTpUYecKast IMHU, YTO OyIyT



MPEACTABIIATE COOOH ITH JIMHUU MTPHU PABHOMEPHOM JBHMIKEHUU PETbHOU KUIAKOCTH? UTO
MMOHUMAIOT O] TEPMHUHOM <GKMBOE CEUCHUE MOTOKA HKUIKOCTUY?

3. Hammmure u mosicaute dopmynsl lapcu-Beiicoaxa n Beiicbaxa. [loscHuTe, KaK ONBITHBIM
nyTeM

OTIPENIEIAIOT BeIUYUHBI KO3 duineHToB A u &. Uto xapaktepusyroT KodhuimeHTsl A u § ot
KaKuX

(hakTOpoB B 00IIEM CITyyae OHU 3aBUCAT U KaK UX OMPENENSIOT MpU THIPABINYECKUX pacuerax?
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7.7 Bonpocekl KO BTOPOii py0ekHON aTTecTanum (YETBEPTHIM ceMecTp)
N3mMepeHue pacxo10B U CKOpOCTeH KUAKOCTH (00BEMHBIN U BECOBOM c110C00).
Pacxonomep Bentypu, npuHIMn 1eHCTBUS.
['mppaBnnuyeckue COnpoTUBICHHS. BA3KOCTD )KUIKOCTH.3aKOHBI BHYTPEHHETO TPEHUS.
PexxuMbl MBUKEHHMS )KUIKOCTH (JTAMUHAPHBIN, TYPOYJICHTHBINH).
ChopmynupyiiTe HOHATHS THAPABINYECKOTO yAapa.
[Topsimok pabOTHI MPU CHITHH YaCTHON KaBUTAITMOHHON XapaKTEPUCTUKU
Kak nmonyyaroT KaBUTalMOHHYIO XapaKTEPUCTUKY LIEHTPOOEKHOro Hacoca?
[Tpstmoii 1 HenpsiMoi ruapasiaudeckuil yaap. Uro takoe ¢asza ynapa? OObsicHUTE MHpoliecce
U3MEHEHMs JlaBJeHHUs B TpyOompoBoie, NHUTAEMOM U3 pe3epByapa, IpH HPSIMOM
TUAPABIMYECKOM yaape.
Hanummre u noscaure ¢opmyny H. E. JKypaBckoro s onpezneneHus HOBBIILICHHS
naBieHUs npu yaape. Hamummre u mosicHuTe (OpMyYIy JUIsL ONpENeNIeHUs CKOPOCTH
pacnpoCcTpaHEeHUs yJapHON BOJIHBI.
HasoBute TexHudeckue rnokasarenu Hacoca. YTo Takoe 1mojada Hacoca, uieanbHas 1ojada u
KaK OHa OINpEEIIAeTCS IPU UCIBITaHUAX? YTO Takoe Hamop Hacoca U Kak €ro ONpeaeInuTh 110
noka3aHusiM npuOopoB? YTo Takoe MOIIHOCTh HAacOca U MoJie3Hasi MOIIHOCTh?

. Uro Ttakoe KIIJ] nacoca? Kakue norepu yuutsiBaer KIIJ[ Hacoca u ero cBsd3p ¢ apyrumu

KIIJL? Yro na3piBaeTcsa XxapakrepucTukoi Hacoca? Uto HaspiBaeTca mojieM Hacoca Q-H u
cBa3b ero ¢ KIIJ[ macoca?

Uro Takoe ruaporHaMuUecKas nepeaaya’

HazHnauenue ruipoiMHaMu4ecKux nepenay?

B uem paznuune mexay runpomydToil u ruporpanchopmaropom?

. Kax usmenstorcs nogava, HaImop U MOIMIHOCTb HACOCa IpU U3MCHCHHU YaCTOTHI BPAIICHUA

pabouero koieca?

Yro Takoe KaBHUTalUs, KAKOBbl €€ BHEIIHME NpHU3HAKU? UTO Ha3bIBAeTCs KaBUTALMOHHBIM
3arnacoM Ah ¥ Kak ero onpenenuTh Npu UCTIBITAHUIX ?

Uro Ha3piBaeTCsd KPUTHUYECKUM KaBUTAMOHHBIM 3amacoM Ahkp? UYro Ha3biBaeTcs
JIOTTYCKaeMbIM KaBUTAIMOHHBIM 3amacoM Ahpon? dopmyna PyaHeBa s ompeneneHus
KPUTHYECKOIO KaBUTALIMOHHOTO 3araca’?

Kak onpenenuth MOIIHOCTh HA HACOCHOM M TYpOMHHOM JIONIACTHBIX KoJjiecax?

Yro Ttakoe KII/I, nepenatoyHoe OTHOLIEHNE, CKOJIBXKEHUE U KaKasi MEKy HUMU CBS3b?

Uro Takoe yHUBEpcaabHas U MPUBEICHHAS] XapaKTEPUCTUKU U KaK OHU H300paxaroTcs?

Uro Takoe BBICOTa BCAChIBaHMS M KaK OHa CBsi3aHa C KaBurtauuei? Yro HasbpiBaeTcs
KaBUTAIMOHHOM XapaKTePUCTUKONW M KaK OHa M300pakaercsa rpaduyecku? Uto Ha3pIBaeTCA
YAaCTHOM KaBUTAI[MOHHOM XapaKTEPUCTUKOMN U KaK €€ MMOJyYUTh [IPH UCIIBITAHUSX ?

Yro Ha3bpiBaeTcsd 0O0bEMHBIM HACOCOM, KaKUE Bbl 3HaeTe 00beMHbIE Hacochl? UTo Ha3bIBaeTCs
XapakTepucTuKon oobeMHoro Hacoca? M300pa3uTe XxapakTepUCTHKY 3TOT0 Hacoca.

Yro Takoe ko3 (HULIMEHT MOMEHTA U KaK €ro ONpeaeIuTh?

Kakue ruapomyThl Ha3bIBAIOTCS PETYIUPYEMBIMU?

HazoBuTe 1 MosicHUTE OCHOBHBIE TEXHUYECKHE ITOKa3aTeIl 00bEMHBIX HACOCOB.

Yro Ha3bIBAaeTCSA HAIOPHON XapaKTEPUCTUKONH 00BEMHOT0 HEPETYJINPYEMOro Hacoca, KaKOBO
e€ rpaduueckoe n3obpaxenue?



27.4Yto Takoe ko3(h(PUIIMEHT yTeueKk Hacoca M KaK OH CBSI3aH ¢ 00OBbEMHBIM KO3(PHUIIMEHTOM
MOJIE3HOTO AeHCTBUSA?

28. HanuiuTe ¥ MOSICHUTE YpaBHEHNUE HAIIOPHOW XapaKTePUCTUKU 0OBEMHOI0 Hacoca.

29. Kak onpeenuTh MOIIHOCTh MTPUBOTHOTO JIBUTATENs 00BEMHOTO HACcOCa IO €To MapaMeTpam.

Kaprouka ko BTOpOii py0e:xHO# aTTecTannu (YETBEPTHI CEMECTp)
1. I3mepeHne pacxo10B U CKOPOCTEH KUIKOCTH (0OOBEMHBIN M BECOBOM CITOC00).
Pacxonomep BeHTypu, npuHLIMN JEHCTBHSL.
2. Hanmmmmare u nosicaute dhopmyny H. E. XKXypaBckoro juist onpeaesieHust OBBIIICHUS JaBICHUS
npu ynape. Hamummre u nosicuute GpopmMyity Uit OnpeieieHusi CKOPOCTH PaclipoCTPaHEHHS
yJIapHOH BOJIHBI.
3. Uro Taxoe KIIJ[ nacoca? Kakue norepu yuurtsiBaer KIIJ[ Hacoca u ero cBsi3b ¢ Apyrumu
KIIJ? Yo
Ha3bIBAETCS XapaKTepUCTUKON Hacoca? Uto Ha3biBaeTcs nosieM Hacoca Q-H u cBs3b ero
¢ KIIJI sacoca?

7.8 Tectsl o Moayaaro 1 I'mapocraTuka

I'mapocraruka n3ydaer:

A. 3aKOHBI ABMIKEHUS KUIKOCTH.

B. 3akoHBI TOKOS KHJIKOCTH.

C. 3aK0oHBI YCTAaHOBHUBIIETOCS JIBH)KCHUS KUIKOCTH.

D. 3akoHBI HEYCTAaHOBUBLIETOCS IBU)KEHUS KUJIKOCTH.

E. 3akoHbl paBHOBeCHs XKHUIKOCTEM U paccMaTpUBAECTCA MPAKTHYECKOE MPHIIOKEHUE
3THUX 3aKOHOB.

ANSWER: D,E

Cuiibl, NEHCTBYIONIME HA OTPaHUYEHHBIM 00bEM JXKUIKOCTH, B THUIPABIHMKE MPUHSITO
JICINUTH HA:

A. Tlpsimbie 1 oOpaTHBIE;

B. BHemHue u HapyKHbIE;

C. BHyTpeHHUE U BHEUIHUE;

D. HopManbHbIe U IEPIIEHAUKYISPHBIE;

E. KacaTenbHble U HapyXHBIE.

ANSWER: C

Cunbl, neHCTBYIONME HA OTPaHUYEHHBIM 00bEM JXKUIKOCTH, B THUIPABIHMKE MPUHSITO
JICINUTH HA:

A. Ilpsimbie u 0OpaTHEIE;

B. BHemHue u HapyKHbIE;

C. HopmainibHble U epHeHAUKYIISPHBIE;

D. KacarenbHble 1 HapyKHBIE.

E. Her npaBunsHOr0 oTBETA

ANSWER: E

BuyTpenHue cuibl IeHCTBYIONIME HA OTPAaHUYEHHBIH 00HEM JKHJIKOCTU MPEACTaBISIOT
co0oii:

A. Cunbl OpOTUBOACUCTBUS MEXKIY OTIEIbHBIMA YacCTHULAMH pPaCCMAaTPUBAEMOIO
00BbeMa KUIKOCTH;

B. Cunsl B3auMoeiCTBUS MEXIY OTACIBLHBIMU YaCTHIIAMHU paccMaTpuBaeMoro oobeMa
JKUJKOCTH;

C. Cunbl HanpaBJICHHBIE BHYTPh 00BbEMa KHUIKOCTH;

D. Cunbl, HanpaBiIeHHBIE B0 00bEMa KUIKOCTH.

ANSWER: B

BuenmHue cuibl, 1eMCTBYIOMKME HA OTPAHUYCHHBIA 00HEM KUJIKOCTH IEIIATCS:



A. Tlpsimbie 1 oOpaTHBIE;

B. Ha cuinbl mOBEpXHOCTHBIE, NPHUIIOKEHHBIE K IOBEPXHOCTSIM, OTIPAHUYMBAIOIIMM
00BEM KHUAKOCTU U CHIIbI 00BEMHBIE, HEIPEPBIBHO PACIpPECIIEHHbIE 10 BCEMY 00bEMY
JKUJIKOCTH.

C. HopmasnbHble 1 NEPIEHANKYIIAPHEIE;

D. Ha cuisl maccoBble, IPEPBIBHO PACIPEACIICHHBIE 110 BCEH MAcCe KUIKOCTH, U CHJIbI
00BbEMHBIE, IPEPBIBHO PACIPECIIEHHBIE 110 BCEMY 00BEMY KHUIKOCTH.

E. Bce oTBeThI HENPaBUIIBHBIE.

ANSWER: B

W neanbHOM, UM COBEPLIEHHON JKUJIKOCTBIO HA3bIBACTCS XKUIAKOCTh, KOTOpas:

A. OOGmagaer aOCOJIIOTHON HEC)KMMAaeMOCTbIO, MMEET TEMIIepaTypHOEe pPaclIUpEeHue,
OKa3bIBACT CONPOTUBIICHUE PACTATUBAIOLIUM U CIBUTAIOIIUM YCUIIUAM;

B. He o6nagaeT BA3KOCTBIO, XapaKTEpU3yeTCs MOJIHBIM OTCYTCTBUEM TEMIIEPATypHOIrO
paclupeHus;

C. O6nagaer abCOJIIOTHON HEC)KUMAEMOCTBIO, MOJIHBIM OTCYTCTBUEM TEMIIEPAaTypHOTO
paclIUpeHHsT M HE OKa3bIBA€T COINPOTUBIICHUS PACTATMBAIOIIMM M CIABUIAIOLIUM
YCUIIHSM;

D. Her npaBunbsHOro oTBeTa

ANSWER: B,C

Bs3KOCTB KHIKOCTH:

A. DTO CBOICTBO UAKOCTH U3MEHATH CBOW 00BEM MO/ 1aBJICHUEM;

B. D10 CBOICTBO KHAKOCTH MEHATH CBOIO (POPMY MO/ IEHCTBUEM CUJI HE3HAUUTEIbHON
BEJINYMHBL;

C. DTO CBOMCTBO >KMJIKOCTHU OKAa3blBaTh CONPOTUBIEHUE OTHOCHUTEIBHOMY CHABUTY
COCEJIHMX CJIOEB;

D. Her npaBunbsHOro oTBeTa.

ANSWER: C

Ckoubko ITackaneit cocraBnser ogana armochepa?

7.9 Bonpochl K J3Kk3aMeHy 1no aucuuniange «I'mapaBauka  u HedTerazoBasi
THAPOMEXaHUKA» (YETBEPTHINA CEMECTp)

1. OcHoOBBI ruaponvHaMUKH. [HapocTaTHdeckue 3JI€MEHThl MOTOKa (CMOYEHHBIH IMEpPUMETP,
HaIlOpHOE

IBUKEHHE, THJIPaBINYECKUN paguyc).

2. Cxema IBWKEHUS XKUIKOCTU. DJIEMEHTapHas cTpyika. JInHus Toka. YcraHoBuBLIEECS U
HEyCTaHOBUBIIEECS JBUKEHHUE KUIKOCTH. CpeaHsisi CKOPOCTh MOTOKA. Pacxos JKuaKOCTH.
YpaBHeHHE pacxoa i dDJIEMEHTAPHOU CTPYHMKHU, IOTOKA. Y paBHEHUE HEPA3PBIBHOCTH.

3. YTto Takoe KaBUTalUsl, KAKOBbI €€ BHEIIHUE TPU3HAKU?

4. Yro Ha3pIBaeTCs KAaBUTALIMOHHBIM 3aracoM Ah U Kak ero onpeaeauTb Ipy UCTIBITAHUAX?

5. UTo Ha3bIBaeTCS KpUTUUECKUM KaBUTAIMOHHBIM 3aniacoM Ahyp?

6. BeiBo ypaBHeHus bepryiu. YpaBHenue bepHyIum 11l 371€EMEHTapHOU CTPYMKH pealbHOU
KUIKOCTHU. | 'eOMETpUYECKUI U DHEPIeTUYECKHUM CMBICI cllaraeMblX ypasHeHus [1. bepryium.

7. Kak Ha3biBaeTcs KOd(puuueHT o, Bxoaaummii B ypaBHeHue [I. bepnymnum nns moroka
peanbHOU

XKUJKOCTH, YTO OH YUUTBIBAET U OT YETO 3aBUCHUT €r0 BEJIMYNHA?

8. UTo Ha3pIBaeTCA JOMYCKAEMbIM KaBUTAIIMOHHBIM 3amacoM Ahjyon?

9. ®opmyna Pynnesa ais onpeneneHuss KpUTHUECKOTO KaBUTALIMOHHOTIO 3araca?

10. Yro Takoe BbICOTa BCACBIBAHMS M KaK OHA CBA3aHA C KaBUTAIUEH?

11. OObsicaute, 4TO OOYCIOBIEHBI MOTEPH IOJIHOIO HAmopa M KaKOB WX HHEPreTHYECKUit
cmbici? [losicHUTE, 9YTO MOHUMAIOT O] TEPMHUHOM "yieTbHast SHepTHs'"?



12. OOBsicHUTE TEpMUHBI '"MECTHasi CKOpOCTh" M '"CpemHssS CKOPOCTh' W YKaXuTe, Kak
OINPEAEISAIOT

3TU CKOPOCTHU?

13. CxopoctHast TpyOka u TpyOka [Tuto?

14. TlosicHuTe, YTO TAKOE JIMHUS MOJHOTO HAMOPA U MhE30MEeTpUUecKas JIMHUA, YTO OyAyT

MPECTABIATH COOOM ITH JTMHUU TPU PAaBHOMEPHOM JIBUKEHUHU PEATbHOM KHUIKOCTU?

15. HazoBuTe peXHMMBbl ABMKEHHUS JKUIKOCTH M YKaKUTE HX XapaKTepHbIE OCOOCHHOCTH.
[Tosicaute, uTO Takoe Kpurepuii PeliHonbaca, M Ha30BUTE (PAKTOPHI, OT KOTOPHIX OH 3aBHCHT.
[TosicHuTe, 4TO TakO€ KpUTHUYECKOE YKciio PeliHonbaca?

16. [NosicuuTe, KakKM 00pa30M P TUAPABIMUYECKUX PACUETAX ONPENENSIOT PEKUM JIBUKCHUS

KHUJKOCTHU U, ¢ Kakoii enbio? [losgcHuTe, 4TO Takoe KpUTUYECKask CKOPOCTh, OT KaKUX (aKTOpOB

OHA 3aBHCHUT M Kak e€ ompenessitor? Hamummre M NOSCHUTE aHAIMTUYECKHE 3aBUCUMOCTH
OTEPh

Haropa o JUIMHE OT CPeIHEH CKOPOCTH MOTOKA MPH JJAMUHAPHOM U TYpOYJICHTHOM pEeKUMax

JBUKEHUS KUJKOCTH.

17. Hanmmute u mosicaute Gopmynsl Japcu-Beiicoaxa n Beiicbaxa. [losicHuTe, KaK OIBITHBIM
yTeM

OTIPEIENIAIOT BEIUYMHBI KOAPGUIHEHTOB A U &. UTo XapakTepu3yoT KOIPOUIMEHTH A U & OT
Kakux (hakToOpoB B OOIIEM clyyae OHU 3aBHCAT U KaK MX OINPEACTSIOT IMPU THAPABIHMYECKUX
pacuerax?

18. O6wsicHuTE, uTO Takoe A3 U Ad/d, Kak HATH BeTUYHUHY A3 IIPH TUAPABIMYCCKHUX pacyeTax.

HazoBute 00mactu ruIpaBInyecKoOro CONpOTUBICHHS TPYOOTPOBOIOB i OOBACHUTE, KaK

OIpeAEesA0T 00JaCTh CONPOTUBIICHUS IIPU THAPABINYECKUX pacueTax.

19. U306pasute cxeMbl ABMKEHHUS KHAKOCTU P Pe3KOM moBopoTe Tpy6sl Ha 90°, a Takxke mpu
PE3KOM pacIIMpPEeHUH U PE3KOM CYKEHUHU TPyOONpoBoJa U JaiiTe MOSACHEHUS K HUM, yKa3aB, YTO
XapaKTEPHO

JUISL IBUKEHUSI IOTOKA MPU IPOTEKAHUU €T0 yepes3 JII000e MECTHOE CONPOTUBIICHHUE.

20. YTo mOHUMAIOT MOJ MaJlbIM OTBEPCTHEM B TOHKOH CTEHKE MPU MCTEYCHUH >KUIKOCTH W3
OTBEPCTHIL?

CykaToe ceuyeHne, IpUYMHBI CKATUS CTPYH, YEM OLIEHUBAIOT BEJIMYHUHY CIKATUS CTPYH?

21. Yto Ha3BIBAIOT HACAJKOM, TUITHI HACATOK, nX Ha3HaueHue? Koaddunuent ckopoctu. Uto on

yuuThBaeT, kak omnpexaenserca? KoapduumeHnt pacxoma. UYTo OH yuuTBIBaeT, Kak
omnpenensiercs?

Koadduuuent conporuBienus (oTrBepctusi, Hacaaka). Kak oH ompeznensercs MO ONBITHBIM
naHHbIM? OOBSCHUTE, IOYEMY NMPU UCTEUEHUH U3 HACAJOK PacXo/ >KMJIKOCTH OOJIbIIIe, YeM MpHU
VCTEUYEHUHN U3 MAJIOr0 KPYIJIOrO OTBEPCTHS B TOHKOM CTEHKE?

22. Hanmummre u nosicHute (GOpMyJibl JUisd ONpeneseHUs] CKOPOCTH U pacxoja MpH UCTEUEHUU
KHUJIKOCTH U3 OTBEPCTUH M HAcaJloK B aTMoc(epy MpHu MOCTOSHHOM Harope.

23. M300pa3uTe U MOSICHUTE CXEMbl MCTEUEHMS JKUIKOCTH W3 MaJOro OTBEPCTHS B TOHKOM
CTEHKE

Y Yepe3 BHENTHUHN UIMHAPUYECKHUN HacaloK B aTMochepy.

24. Yro Ha3bIBaeTCs KAaBUTAILIMOHHOMN XapaKTEpUCTUKON U KaK OHa M300paxaercs rpadudyecku?
25. Yro Ha3pIBAaeTCA 4YACTHOW KAaBUTALMOHHOM XapaKTEPUCTUKOM M Kak €€ MOJy4HThb IpU

UCIIBITAaHUSAX ?
26. V3amepeHue pacxo/10B U CKOPOCTEN KHUAKOCTH (0ObEMHBIN U BECOBOM €IOC00).

Pacxonomep BeHTypu, IpuHLIKI JEHCTBHSL.

27. I'mppaBauyecKue CONPOTUBIICHUS. BA3KOCTh )KUIKOCTH. 3aKOHBI BHYTPEHHETO TPEHUS.
28. PexxuMbl IBHKEHUS )KUJIKOCTU (JJAMUHAPHBIH, TypOyJIEHTHBIH).

28. CchopmynupyiiTe MOHITHS TUAPABINYECKOIO yapa.

29. lopsinok paboThI MPH CHATHU YaCTHON KaBUTALIMOHHOM XapaKTePUCTHKH

30. Kak mosry4aroT KaBUTAIIHOHHYIO XapaKTePUCTUKY IIEHTPOOEKHOTO Hacoca?



Oo0pazen Omyera K 3K3amMeHy no aucuuiuinHe «l'mapaBiuka W Hedrerasosasi
THAPOMEXAHUKA)

'POSHEHCKNI I'OCYJAPCTBEHHbBIN HE®TSHOM TEXHUYECKUN
VHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHHUKA U THIPABJIUKA"

Jucununnuua FuapaBauka M HedTerazopasi THAPOMEXaHUKA

Bujger Ne 1

1. | laBneHue )KUAKOCTH Ha CTEHKHU TPyO. PaspriBatomue ycunus (TpyOa, pe3epByap).

2. | BeiBoa ypaBuenus bepnyiu. YpaBuenue bepHyiny a1 31eMeHTapHON CTPYHKH pealibHOM
KUIKOCTU. ['€OMETpUYECKMI U DHEPreTMYECKUM CMBICH claraemblx ypaBHeHus [l
bepnysu.

3. | Hanumure u nosicaute popmyssl Jlapcu-Beiicoaxa u BeiicOaxa. [losicHuTe, KaKk ONBITHBIM
MIyTEM OTIPENEISIOT BETUIUHBI KOA((UIHEHTOB A U &. UTO XapaKTepu3yroT KOA(PUIIHMESHTHI
A u & or Kakux (PAKTOpPOB B OOLIEM CiIy4ae OHHU 3aBUCAT W KaK HMX OMNPEIEISIOT TPH
TUAPABINYECKHUX pacuerax?

4. | Yro Takoe Hamop Hacoca M KakK €ro OIpeleluTh IO MOoKa3zaHusAM mnpudopos? YUro Takoe
MOIITHOCTh HAacOCa M M0JIe3HAsi MOIIHOCTb?

3aB. kadenpoii
«Temnorexuuka u ruapasinukay P.A-B. Typiyes

7.10 Texymuii KOHTPOJIb (UETBEPTHII CEMECTp)

JlaGopaTopHas padora 1.2
OmnpenesieHne ONBITHBIM MyTeM cjiaraeMbix ypaBpHeHus /I. Bepnyan

1. Iless padoTsI:
1. OnpenenuTh ONBITHBIM ITyTeM cllaraeMsle z, p/pg, v°/2g ypaBHenus JI. BepHyM 11s cedeHuit
I-1...1I-11, a Tax>ke mOoTEepH MOJTHOTO HAIOPA /,y7-2 MEXKY CEYeHUsIMH (CM. puc. §8,9).
2. BBIYHMCIUTH CpeHME CKOPOCTHU IIOTOKA 0 M OTBEYAIOLINE UM CKOPOCTHBIE HAIOPBI 0°/2g s
YKa3aHHBIX KUBBIX CEYEHUH IMOTOKA )KUKOCTH.
3. [TocTpouTth B MacmTade 1Mo ONMBITHBIM JaHHBIM IThE30METPUIECKYTO JIMHUIO U JINHHUIO TIOJTHOTO
Haropa (cM. puc.6).

4. OCcHOBHBIE KOHTPOJIBHBIE BOMPOCHI (K 11a0. padote 1.2)

1. TlosicHuTe reoMeTprUUYECKUid CMBICI caaraeMbix ypaBHenus . bepnyuu.

2. TlosicHUTE PHEPTeTUUYECKUN CMBICT claraeMbix ypaBHenus J1. bepuymmm.

3. Kak nHazweiBaercsa k0dpuIMEHT o, BXomsammii B ypaBHenue J[. bepHymnu s moroka
peaTbHO JKUKOCTH, YTO OH YYUTHIBACT U OT YETO 3aBUCHUT €T0 BeJTUIHHA?

4. OObsicHuTe, 4yTO OOYCIOBJIEHBI MOTEPHU MOIHOTO HANOpa U KAaKOB UX JHEPreTHUYECKUUN
cMBbICIT?




5. TlosicHuTe, 4TO MOHUMAIOT MO TEPMUHOM "ynelbHas SHEprus'?

6. OObsAcHUTE TEepMHUHBI '"MecTHasi CKOpOCTh" M "CpemHss CKOpPOCTh"' W YKaXuTe, Kak
OTIPEEIISAIOT 3T CKOPOCTU?

7. llosicHuTe, 9TO TaKOE CKOPOCTHAs TpyOKa 1 TpyOka [Iuto?

8. IlosicHuTe, YTO Takoe JTUHUS MOJHOTO HAmopa M IMbE30METpUYEcKasl JIMHUA, 4TO OyayT
NPEICTaBIATh COOO0M ATH JIMHUU TPU PABHOMEPHOM JIBUKEHUH PEaJIbHON )KUIKOCTH?

9.  UTO NOHMMAIOT MO/ TEPMHUHOM <GKUBOE CEYEHHUE MOTOKA SKUKOCTI?

10. OxapaxkTepu3yiTe IBUKEHUE KUIKOCTU Ha MyTH Mexay ceueHusmu [-1 + II-II, ucxons u3
KJIaCCU(UKALUU ABM>KEHUHN KUIKOCTH.

5. Pe3ynbrarsl n3MepeHnil U BEIYMCICHUN

JlabGoparopunas pabora 1.3

JKCNEPUMEHTAIBbHAS MILTIOCTPALUS JIAMHHAPHOTO M TYPOYJEHTHOI0 Pe;KMMOB JIBH/KEHHS

KUJIKOCTH, OIIpe/iesieHHe 3aKOHOB CONIPOTUBJICHHS H KPUTHYECKOro yncJa PeiiHoabaca
1. Heab padoTsi:

1. Yb0emutbcsa Ha oOmbITe IyTEM OKpAIIMBAHUSA CTPYWKH BOJBI B CTEKISIHHOM TpyOe B

CYLIECTBOBaHHUH JITAMUHAPHOTO U TYPOYJICHTHOTO PEKUMOB.

2. BplUMCIUTh MO JAHHBIM OIIBITOB, NPOBEACHHBIX Ha 3TOM TpyOe, uucna PeliHombaca mpu
JaMUHApHOM U TYpPOYJIEHTHOIO peXHMaX, CPaBHUTh UX C KPUTHUYECKUM, YOEAUTHCS, UTO MPU
JaMUHApHOM pexume Re< Reyp , a Ipu TypOyJIeHTHOM — Re > Reyp.

3. [TocTpouTh MO OMBITHBIM JTAHHBIM, TIOJTYYCHHBIM Ha BUHHILIACTOBON TpyoOe, rpaduk Igh.=f(lg
U), ONpeNeNnuTh ¢ €ro MOMOLIbI KPUTHUYECKYIO CKOPOCTh Ukp, @ 4Yepe3 Hee BbIUUCIUTh
KpUTHYECKOE Yncio Reyx = 2320.

4. TloarBepauth ¢ nomoupio rpaduka lghe=f(IgL), uro npu namuHAPHOM peXUME MOTEPU
Harnopa Mo JUIMHE /A. NPONOPLUOHAJIBHBI CPEJHEH CKOPOCTH B IEPBOM CTENEHH, a Ipu
TypOyJeHTHOM - B ctenienu 1,75 <m < 2.

2. OcHOBHBbIE KOHTPOJIbHBbIE BONPOCHI (K j1a0. padoTe 1.3)

1. HazoBute pe:kUMBI IBUKEHUS )KUJIKOCTH M YKQXKHUTE UX XapaKTepHbIe 0COOEHHOCTH.

2. Tlosicaute, uto Takoe kputepuil PeliHonbaca, m HazoBUTE (AKTOPBI, OT KOTOPHIX OH
3aBUCHT.

3. TlosicHuTe, 4TO Takoe KpUTHUYECKOe uncio PeitHonmbaca?

4. Tlosicuute, KakuM o00pa3oM NpHU THUIPABIMYECKUX pPACUETAX ONPEAEISIIOT PEXKUM
JBUKEHUS )KUJKOCTH U, C KAKOW LIeIbI0?

5. TlosicHuTe, 4TO TakO€ KPUTHUYECKAsi CKOPOCTh, OT KaKUX (PaKTOPOB OHA 3aBUCHUT U Kak eé
OTIPENIETSIOT?

6. HanumuTe ¥ MOSACHUTE aHAIUTHYECKUE 3aBUCUMOCTH IOTEph Hamopa MO JUIMHE OT
CpeHEel CKOPOCTH MOTOKa IMpHU JAaMHUHAPHOM M TYpOYJIEHTHOM pEXHMax ABHXKEHUS
AKHUJIKOCTH.

7. W3o00pa3ute rpaduk 3aBUCUMOCTH MOTEPh HAIopa IO JUIMHE OT CpeJHel CKOpocTH ( B
Jorapu(pMHUECKUX KOOPIAMHATAX) U IaliTe MOSICHEHUS K HEMY.

8. TlosicHute, Kak onpenenstorcs Re u Rexp Uit TpyO HEKPYTIIOTO CEUEHUS?

9. Tloscuute, noemy rpaduk hf = f() ctpodar B naropupMueckux KoopauHaTax?

10. TlosicHuTE, TO TaKOE THAPABINECKUN PANyC U YTO OH XapaKTEepU3yeT?

JlabGoparopHnas padora 1.4
N3y4yenune ruapaBiimyecKux MOTeps 10 AJHHe TPYOONIPOBOAAa M B MECTHBIX
CONMPOTUBJICHUAX
1. Ilesanb padoTsI:



1. OnmpenenuThs TO OMBITHBIM JTaHHBIM, BOCIIOJIB30BaBIIUCH (hopmynamu (1) u (2), 3HaUYeHHE
K03 pHLIMEHTa THAPABINIECKOTO TPEHUS ﬂ’on U BEIMYUHBI KO3 PuuneHTa é/ U1 TpEX BUOB

MECTHBIX COIIPOTUBIICHMIA;

2. YCTaHOBUTH, BOCIIOJIB30BAaBIINCH COOTHOIICHUSAMU A.H. Anprmyns wiam xe rpadukom
Huxypanze (cM. puc. 1) o6nacTi ruApaBINYECcKOro COMPOTUBICHUS, B KOTOPHIX padoTan
Y4acTKH HaIlOPHOTO TPyOONpoBOaa;

3. BBIUMCIUTD 3HAYCHHS KOY(QHIHEHTOB THAPABINIECKOTO TPEHUS A 110 COOTBETCTBYHOIIHM
SMIUPHUUECKUM (HopMyiam;

3. Haiitu cnpaBouHble 3HaueHHS KOA((UIMEHTOB MECTHBIX CONPOTHBICHHMA (é/ p.nog. 110

Tadnuie, é/ BBIUUCIHTH 110 popmyiam (4), (6);

pp 1 é/p.c.

5. OLIGHI/ITB CXOOUMOCTDb ﬂ'Ol’l u C UX paCYCTHBIMU CIIPABOYHBIMU 3HAYCHUAMM.

on

OcCHOBHBIE KOHTPOJIbHBIE BONIPOCHI (K J1ad. padore 1.4)

I. Hanummure n noscuute hopmynsl Japcu-Belicoaxa u Belicaxa.

2. TlosicHuTe, KaK ONBITHBIM ITyTEM OIPENEISAIOT BEINIUHEI KOG OUIUEeHToB A U &,

3. Uro xapaktepusyroT kodGuumentsl A u & oT Kakux ()aKTOpPOB B OOIIEM CIydae OHM
3aBUCAT U KaK UX ONPEACIISIOT IPU TUIPABINYECKUX pacyeTax?

4. OO6bacHuTE, 9TO TaKoe A, U A,/d, KaK HalTH BeIUUMHY A, IPH THAPABIMYECKUX PacyeTax.

5. HasoBute 001aCTH I'MIPABIMYECKOrO CONPOTHBJIECHUS TPYyOOIPOBOAOB M OOBACHUTE, KaK

OIIpeAEesAoT 00JaCTh CONPOTUBIIEHUS IIPU TUAPABINYECKUX pacueTax.

6. M300pasute cxeMbl ABMKEHHUS KUIKOCTH IIPU PE3KOM ToBopoTe Tpy6bl Ha 90°, a Taxxke mpu
PE3KOM PaCIIMPEHUH U PE3KOM CY>KEHUH TPYyOOIPOBOJIa U JATEe MOSICHEHUSI K HUM, YKa3aB,
YTO XapakTepHO MAJsl ABI)KCHUS MOTOKA IMpPH MPOTEKAaHHHM €ro 4Yepe3 Jr0oe MECTHOe
COIPOTHUBIICHUE.

JlabopaTopnas padora 1.5
HN3y4yeHue ncredeHns AKUIKOCTH Yepe3 MaJible OTBEPCTHS B TOHKOM CTEHKe W HACAIKH NPH
NOCTOSTHHOM Hamope B aTMoc(epy.

1. Heab padoTsi:
1. Onpenenuth MO ONBITHBIM JAaHHBIM BEIMUYUHBI KOADOUIMEHTOB: Lon, Pon, Eon, Gon, TIPH
UCTEYEHHUHU Yepe3 Majoe KpYyIiioe OTBEPCTUE TUAMETPOM d = 2 CM MU MOCTOSIHHOM Harope
B atMocepy M BEIUUYMHBl KOIPPUIHUEHTOB LUHon = (PHon = CHon [IJS1 BHEIIHETO
IWIMHAPUYECKOTO0 U KOHMYECKHX ( CXOMSIIErocss U pacXoAsIIerocs) HacagkoB mnpu H =
const B atMmocepy.
2. CpaBHUTH 3HaueHUs KOIPPHUIMEHTOB, MOJIYUYEHHBIE B OIBITaX, CO CIPABOYHBIMH U
MOJICYUTATH OTHOCUTEIIBHBIE OTKJIOHEHUS.

OcHOBHBIC KOHTPOJIbHBIE BONPOCHI (K j1ad. padore 1.5)

1. Yro moOHMMAIOT MO MaJbIM OTBEPCTHEM B TOHKOW CTEHKE MPU MUCTECYCHUH >KHIKOCTH U3
OTBEPCTHI?

2. (Cxaroe ceueHue, MPUUNHBI CKATHUSI CTPYH, YeM OIEHUBAIOT BEJTMYHHY CXKATHUS CTPyU?

3. Uro Ha3bIBAIOT HACAJIKOM, TUIIBI HACA/IOK, UX HA3HAueHue?

4. Koaddunuent ckopoct. UTo OH YUHUTHIBAET, KaK OMPEACIICTCS?

5. Koaddumnuent pacxona. Uto oH yUUTHIBAET, KaK ONpeaAesieTcs?

6. Koapdumnment conporuBnenus (oTBepcTHs, Hacaaka). Kak oH ompenensieTcs Mo OMBITHBIM
JTAHHBIM?

7. OOBsicHUTE, MOYEMYy MPU HCTEUCHUHM W3 HACAJOK PacXoJ]l >KHIKOCTH OOJIbIIEe, YeM TMpH
MCTEYEHUU U3 MAJIOTO KPYTJIOro OTBEPCTUS B TOHKOU CTEHKE?



8. Hanumure u moscHute GopMyIbl sl ONPEAETCHUs] CKOPOCTH U pacxoja MpH HCTEYCHHH
KUJKOCTU U3 OTBEPCTUH M HACAZOK B aTMOC(epy MpU MOCTOSHHOM Harope.

9. U300pa3uTte 1 MOSACHUTE CXEMbI HCTEUEHUS KHUIKOCTU U3 MaJIOTO OTBEPCTHS B TOHKOM CTEHKE
U Yepe3 BHEIIHUH NUJIMHIPUICSCKHA HacaJoK B aTMOCdepy.

10. Kakoe ypaBHEHHE JIe)KHT B OCHOBE (POPMYJ Ui BBIYUCIIEHUS CKOPOCTU HCTEUYEHUS 3 U

pacxoja *Kuakoctd Q mpu UCTEYEHUHU M3 OTBEPCTHM M HacaakoB? Hamuimumre U MOSCHUTE 3TO

YpaBHEHUE.

JlabGoparopuas pabora 1.6
JKcNnepUMeHTAbHOE U3YUYeHHe NMPSIMOTro THIPABJIHYECKOro yapa B HAIOPHOM
TpyOOmpoBoae

1. Hean padoThi:

Onpenenuth ONBITHBIM IyTEM BEJIWYUHY MOBBIIEHUS AaBieHUuss AP,, MpU NPIMOM
TUIPABIMYECKOM yJape B HAIlOPHOM TpyOOINpOBOJE, CpPAaBHUTh €€ ¢ BEJIWYUMHOU AP,
BbIuncieHHo no gopmyne H. E. XKykosckoro (cM. popmyny 1), u moacuuTaTh OTHOCUTEIBHOE

OTKJIOHEHHE
o AP APorl oo
= . A
AP AP

OcCHOBHBIE KOHTPOJIbHBbIE BONIPOCHI (K J1a0. padore 1.6)

1. CdopmynupyiiTe MOHIATHS THAPABIMYECKOTO yaapa.
2. IIpamoii 1 HEeNpsAMOU TUIPABINYECKUN yaap.
2. Yo Takoe ¢asa yxapa?
3. OObsCHUTE MPOLECC U3MEHEHHS JIABJIEHUS B TPYOOIPOBOJIE, IIMTAEMOM U3 PE3EPBYyapa, Ipu

PSIMOM THIPABIMYECKOM yiape.
4. Hammmmre m noscamre ¢Gopmymy H. E. JKypaBckoro s ompemeneHus MOBBILIECHUS

JaBJICHUs [IPHU y1ape.
5. Hanumwure u nosicaute Qopmyiy Ais ONpeAeseHUs CKOPOCTH pPaclpOCTpPaHEHUs yAapHOU
BOJIHBI.

JlaGopaTopnas padora 1.7
H3y4yenue puabTpaUMu B IECYAHOM I'PYHTE HA ycTaHOBKe Jlapcu

1. Iless padoTsI:

1. Y6enutsca B crnpaBemmuBocTH 3akoHa Jlapcu MyTéM TMOCTPOeHHMs B Macmitabe (1o
JTAaHHBIM IISTU OIBITOB) IpaUKOB 3aBUCUMOCTH CKOPOCTH (PMIBTPALIMKA L OT I'paJleHTa
Hanopa J , T.e. rpadukoB v =f (J ) U1 NATH BUJOB MIECYAHOTO TPYHTA, OTIUYAIOIINXCS
KPYITHOCTBIO YacTull (puc. 1).

2. Onpenenuts 110 rpaduky v =f (J ) I OJHOTO BHMIA IECYaHOrO rpyHTa (YKa3aHHOTO
IpernoJiaBaTeseM) CpeAHIO BeIMUnHy Koadduuuenta ¢punbtpauuu k 1 ykaszaTh €€ Ha
rpaduxke (puc. 1).

3. Toctpouts B MacmTabe MO JAHHBIM OJHOTO OINBITA, YKA3aHHOTO IPEINOIaBaTeNEM,

3MIOpPY HAINOpPOB, T.€. rpadhuk H =f (7) usmenenus Harnopa H no nytu ¢puisTpanuu (puc.
2).

OcHOBHBIE KOHTPOJIbHbIE BONPOCHI (K j1a0. padore 1.7)

1. Hanmumure u nosicaute 3akoH Jlapcu.

2. Hanummre W TOSCHUTE 3aBHCUMOCTH, CBS3BIBAIOIIYI0 CKOPOCTh (UIBTPAIIUU C
JIEUCTBUTEIILHOM CPETHEN CKOPOCTHIO IBUKEHHUS )KUAKOCTH B OPAX TPYHTA.

3. N3o6pa3ute rpaduk v =f (J ) u 00bACHUTE, KaK C €ro MOMOIILI0 MOKHO ONPEACTUTh



CPEIHIOI0 BeIMUMHY KodddunmerTa GuibTpauu rpynra?

4. ITosicauTte, 4TO Takoe KOAPPUIHEHT PUIbTpALIH?

5. Chopmynupyiite moHATHE TpaJMEeHTa HAmopa W MOSICHUTE, KaK OINpPEAENSeTCS €ro
BeNMYMHA?

6. M3o06pa3zute >mropy HanopoB H = f (7) u naiite komMmeHTapuii K Her. 7. OObsICHUTE,
noyeMy BeIMYMHA Kod(pdHUIMeHTa (WIBTpaLMU TPyHTa 3aBUCHT OT TeMIepaTypbl
GUIBTPYIONICH KUIKOCTH?

8. Kak mnaiitn BenmmuuHy kodddurnmenta ¢unprpanuu k rpynra npu 10 ° C, ecnm
M3BECTHA €0 BEJIMYMHA [IpU TemrepaType ¢, oTindaromeiicsa ot 10°C ?

9. Ot xakux ¢$akTOpoB 3aBUCUT PUIBTPAIIIOHHASL CHOCOOHOCTH IpyHTa?

JlabopaTopnas pa6ora 1.8 bp.
IHocTpoeHne HANIOPHOM M NMbE30METPUUYECKOM JIMHMIM JISI TPYOONIPOBO/AA CONPOTUBJIEHUS
1. Heab padoTsi:
1. OnpeneneHue ONMBITHBIM MyTEM MOTEPh HAMoOpa Ha MPEOJOJICHUE COMPOTUBIICHUS IO
JUIMHE TPYOOIIpOBOJa U HA y4acTKaX ¢ MECTHBIM COIIPOTHBIICHUSIMHU.
2. Pacuer k0o3(ppuIineHTOB MECTHBIX MOTEPH M KO3 dunmenToB Jlapcu.
3. [locTpoeHne HaOPHON U TbE30METPUUYECKON JTMHUM.

OcHOBHbBIE KOHTPOJIbHBIE BONIPOCHI (K J1ad. padore 1.8)

1. Kak paccuntbiBaercst IlonHast yznenbHas 3Heprusi XHIKOCTH B pPaccMaTpUBaeMOM
Ce4eHuH (Hamop) Juis yCTAaHOBUBILIETOCs IIOTOKA;

2. Ecim ynenbHas NOTEHUMadbHAas SHEPIrus, U3pAcXOJOBaHHAs JKUAKOCTBIO Ha

IIPEOJIOJICHUE CONPOTUBICHUN MEXKIY NEPBBIM M BTOPHIM CEYEHUSMH, paBHA th, TO

ypaBHeHHe bepHyILIH, CBS3bIBAIOIIEE Y/ICIbHBIC TIOJHBIC SJHEPTUH B 3TUX JBYX CCUCHUSX,
OyzieT UMeTh BU:

3. TlpuBemute QopmyIbl Jjisi pacdera MECTHBIX IMOTEPU DHEPTMU U MOTEPH SHEPTrUU IO
IUIMHE, OT Yero OHU 3aBUCAT 3aBUCST;

4. Kak cBsi3aHBI MeX1y CO00M yaenbHas KWHETHYeCKas U MOTeHIIMaIbHAas SHEPTUU TTOTOKA;

5. Kak n300pa3uth rpaduuecku H3MEHEHHE YACIbHOU SHEPTUH KUKOCTH;

6. Kak HasbiBaercs JIMHUWA, cOeqUHSAIONAs TOYKH, COOTBETCTBYIOIINE 3HAYEHUSM CYMMBI
BCEX BHJIOB DHEPI'HH;

7. Urto Takoe JMHUSA [OJHON yAECIbHON YHEPTUU WM HATIOPHAS JIMHUS;

8. aiite onpenenenre HallOPHOW JIMHUY;

9. JlaiiTe onpeneneHue TMHUEN MTOJHON yAEIBbHON SHEPTUU.

10. JlaiiTe onpeneneHne Mbe30MeTPUUIECKOM BBICOTHI (HapUCYHTE, MPUBEIUTE (POPMYIIbI);

11. Ecnin miaockocTh CpaBHEHHS paccMaTpUBaeMoOro TpyOONpoBOAa COBMHANAET C OCHIO

TOPU30HTAILHOM dYacTh TpyOompoBoaa, ueMy OyJeT paBHa BeIMYMHA Z BO BCeX
CEUCHHUAX (HapUCYyWTe, MpUBEeIUTE POPMYIIBI);

12. Onpenenenue cpeaHeil CKOPOCTH KUIKOCTH POU3BOAUTCS 110 hopmyIie:

13. YenbHast SHeprus, W3pacxXxoJOBaHHAs Ha TMPEOJIOJICHHE COMPOTHUBICHUS B JIOOOM
MCCTHOM COIIPOTHUBJICHUH, MOXET OBITH OIpeaciICHa KaK:

14. YenbHast JHeprus, W3pacxoJOBaHHAs Ha MPEOAOJCHHE COMPOTHBICHUS TPEHHS IO
JUTMHE, MOXKET OBITH OTpeesnieHa it ceueHuid 1 u 2 o dhopmyre:

15. Tlpu onpesenierun h,, mo ypaBHeHHMIO KMHETHYeCKas SHEPrHs PACCUMTHIBAETCS IO
CKOPOCTH, KOTOPO# 001a1aeT MOTOK:

JlabGoparopHnas padora 1.9
OmnpenesieHne 3aBUCMMOCTH MKy TMIPABIHYECKMM YKJIOHOM M CPeJHell CKOPOCTBIO NP
TYpOYJIEHTHOM ABHKEHUH BO/bI



1. Heab padoTsi:
1. Onpenenenue pexxuMa IBIKEHUS (pacdeTt uucia Peiinonbaca).
2. YcTaHOBIIEHUE 3aBUCUMOCTH THIPaBIMYECKOT0 YKJIOHA OT CKOPOCTH:

a) noctpoenue rpaduueckoii apucumoctu 1g1 = f(lgv);

6) onpeneneHue ko3pdunEenTos M u b aHamMTHUECKH U rpadHUecKHy.
3. Hoctpoenue rpapuyeckoii 3apucumoctu 1g A = f(IgRe).

PaboTa nmpoBouTCS HAa yCTAaHOBKE, CXeMAaTHYECKH M300pakeHHOH Ha puc. 2.40.

OcHOBHBIE KOHTPOJIbHbIE BONIPOCHI (K J1a0. padore 1.9)

oW

10.

11

12.

13

17.

18

19.

20.

Jaiite ompeneneHue TUAPABIMYECKOMY YKIOHY (IpuBenuTe U OOBSCHUTE (QoMyy,
CIOCOOBI BBIPAXKEHUS €IMHULL U3MEPECHHUS);

Kak 3aBucsT morepu Hamopa MO JUIMHE NMOTOKAa OT XapaKTEPUCTUKH IIEPOXOBATOCTH
CTEHOK TpYyOBbI?

UYto Ha3bIBAIOT JAMUHAPHBIM MOCIOEM WU TIICHKON?

[Tpu TypOyJIEeHTHOM [BH)KEHUH B 3aBHCHUMOCTH OT TOr0, KaK COOTHOCSTCS pa3Mephbl

BBICTYIIOB ILEPOXOBAaTOCTH A M ToNMHA JaMMHApHOH IUIEHKH G, BCe TPyObl
HOJPA3JIeNAI0TCSA Ha TPU BUAA (IPUBEANUTE UX, U OXapaKTepU3yHTe KaX bl U3 HUX).
Kakwue TpyObl Ha3bIBalOTCS T'HIPaBIMYECKU [IEPOXOBATHIMU ?

Kakyto TpyOy Ha3biBatoT ['napaBiaruecku riajgkoi Tpyooii?

[aiite onpezneneHre U NPUBEAUTE MMApaMETPhl MIPOMEKYTOYHOIO BHJIA LIEPOXOBATOCTH
TPYOBL.

TonmuHa 1aMUHAPHOTO €105 OIpenesseTcs no Gopmyie:

IIpy nBWXEHUM NOTOKA BJOJIb CTEHKM C OJMHAKOBOM BBICOTON BBICTYIIOB TOJILIMHA
JJAMUHAPHOM IVIEHKU MEHSETCH. . ..

[Torepu Hamopa 1o AJUHE ONpeneNsoTes o hopmyJe

.ITpy naMuHApHOM IBMKEHHH B TpyGax koddduumeHt Jlapcu A 3aBHCHT OT...... TUIST

KPYIJIBIX TPYO OH paBeH:
Hanummure n o0bsicaute ypasuenue I[lyaseitns:

. IIpu TypOyneHTHOM pexxume ko3¢ duiueHt Jlapcu MoKeT 3aBUCETh OT
14.
15.
16.

[aiite onpeneneHre OTHOCUTEIbHON MIEPOXOBATOCTH.

JlaiiTe onpeneneHrne OTHOCUTENBHOM IIaJKOCTH.

B obGmactu rungpaBnuuecku rinaakux TpyO koapduuumeHT Jlapcu paccuuThiBaeTcs 1o
dopmyne bnasuyca:

®opmyne brazuyca maeT 10CTOBEpHBIE pe3yJIbTaThl IPHU

. Koopduuuent [lapcu B o00macTé THIPAaBIMYECKH MLIEPOXOBATBIX TpyO (0bOmacTh

KBaJIpaTUYHOTO CONPOTUBJICHMSI UM KBaJpaTUYHasi 00J1aCTh) 3aBUCUT TOJIBKO OT ...
[Torepu mo nnMHE B KBAAPATHYHOM OO0NACTH COMPOTHBICHUS PACCUUTHIBAIOTCS TIO
dbopmyire:

[Tpu TypOyneHTHOM ABMKEHUHU MTyTEBbIE TIOTEPHU PACCUUTHIBAIOTCS 1O 00111el popmyre:

JlabopaTopnas padora 1.10
Onpenenenne k03¢pGUUMEHTOB Pacxoaa APocceIbHOI0 mpudopa
(amadparmel) u Bonromepa Bentypu
1. Hean padoThi:
1. Onpenenuts k03¢ HUIMEHT IpoccenbHOro npudopa nuapparmbl C U KOdPPUIHEHT

pacxona U Bomomepa Benrypu.

2. Tloctpouts TapupoBOuHBIE Tpadukd o00OMX TMPUOOPOB, T.€. 3ABUCUMOCTH

Q,=f(AH,) u Q, =1f(AH,).



OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K j1a0. padote 1.10)

Hapucyiite u nosicaure npuHuuin paboTsl Auadparmsl, 1 Bogomepa Bentypu;
[Tpumenute ypaBHenue bepuymmm k cedenusm 1 u 2, nuadparmsr;

[Ipumenute ypaBHeHue bepHyinu k ceuenusim 1 u 2, Bogomepa Benrtypu;

KoadduimeHT KHHETHYECKOW YHEPTUN @ YUUTHIBACT. .. U TPEACTABISIET COOOH. . .;
Hanummre (BbiBeaute ¢opMyily) A ONpPENENeHUs pacxoja JKUAKOCTH uepe3
nuadparmy B MPOMBIIUICHHBIX YCIOBHSX;

Hanumure (BbiBeaute Gopmyity) A onpenesieHnus pacxoda KUJIKOCTH 4epe3 BOIOMeEp
BeHTypH B IPOMBIIIUICHHBIX yCIOBHUSX.

Nk

.0\

JlabopaTopnasi padora 2.1
ITapamMeTpuyecKHe UCIIBLITAHUS LIEHTPOOEIKHOI0 HAcoca

1. Hean padoThi:
1). U3yunutp paboTy HACOCHOW yCTAaHOBKU C IEHTPOOEKHBIM HAcOCOM. 2). OCBOUTh METOIUKY
napaMeTpUUeCKUX HCIbITAaHUI LEeHTpoOexkHOro Hacoca. 3). IlomyuuTh XapakTepUCTUKY IIEH-
TPOOEKHOI0 Hacoca.

OcCHOBHBIE KOHTPOJIbHBbIE BONIPOCHI (K J1a0. padore 2.1)

1. HazoBuTe TeXHMUECKHE MOKA3aTEIN HACOCA.

2. Uro Takoe mojaya Hacoca, HJaealbHas TMoJaya M KaK OHAa OIpEeNeNsercs Ipu
WCIIBITAHUSX ?

3. UTto Takoe Hamop Hacoca U KaK ero OMpeleinTh M0 MoKa3aHUsIM IpubopoB?

4. Yo Takoe MOILTHOCTh HACOCA U TMOJIE3HASI MOIITHOCTh?

5. Yro Takoe KII/I nacoca? Kakue norepu yuutsiBaet KI1/[ Hacoca u ero cBsi3pb ¢ apyrumu
KIIJ1?

6. UTo Ha3bIBaeTCs XapaKTEePUCTUKON Hacoca?

7. Uro Ha3piBaeTcs mmojeM Hacoca Q-H u cBs3pb ero ¢ KII/ nacoca?

8. [lokazaHus kakux IpUOOPOB HEOOXOAMMO 3HATh JJISl OTMPEEIICHNUs MOIIIHOCTH HAcoca U
MOJIE3HOW MOIITHOCTH?
9. Kak u3MeHsI0TCA ToJIa4a, HAmop W MOIIHOCTh HAacoca MPH W3MEHEHHH YacTOThl BPAILECHUS
pabouero koineca?

JlaGopaTopHas padora 2.2
KaBuTaunoHHble MCNIBITAHUSA IIEHTPOOEKHOTO HACOCA

1. Heab padoTsl:
1. YOeautcs Ha MpakTUKE B CYIIECTBOBAHUU SIBIICHHUS KaBUTALMU B IIEHTPOOEKHOM Hacoce, U
YACHUTD INIPUYUHBI €€ BO3SHUKHOBCHU .
2. OCBOMTH METOJMKY KaBUTALMOHHBIX HCIIBITAHUIN LIEHTPOOEKHOTO HACOCA.
3. Tony4uTh B pe3yabTaTe MCIBITAHNI KABUTALMOHHYIO XapaKTEPUCTUKY Hacoca

OcHOBHBIC KOHTPOJIbHBIE BONPOCHI (K J1ad. padore 2.2)
1. Yto Takoe kaBUTaIMs, KAKOBBI €€ BHEITHNUE MPU3HAKU?
2. Yrto Ha3bIBaeTCs KABUTAIIMOHHBIM 3ariacoM Ah ¥ Kak ero onpeaenuTh NPy UCTIHITAHUSIX?
3. UTo Ha3bIBaETCS KPUTHUYECKUM KaBUTAIIMOHHBIM 3ariacoM Ahy,?
4. YTto Ha3bIBAETCS JOMYCKAEMBIM KaBUTAIIMOHHBIM 3a1macoM Ahjon?
5. ®opmyna PynHeBa amst onpeieeHus KpUTUUECKOr0 KaBUTALIMOHHOTO 3araca’?
6. UTo Takoe BHICOTA BCACBHIBAHMSA M KaK OHA CBA3aHA C KaBUTAIUeEn?



7. Urto Ha3pIBaeTCA KaBUTAIMOHHOW XapaKTEPUCTHUKOM W KakK OHa H300pa)kaeTcs
rpaduueckn’?

8. UTo Ha3bIBaeTCAd YACTHOW KaBUTAIMOHHON XapaKTEPUCTUKON M KakK €€ MOJIYyYUTh MpPU
WCTIBITAHUSX ?

9. [Topsimok paboTHI IPU CHATUH YaCTHOW KAaBUTAITMOHHOM XapaKTEPUCTUKH?

10. Kak nmoyiy4aroT KaBUTAIMOHHYIO XapaKTEPUCTUKY LIEHTPOOEKHOT0 Hacoca?

7.11 Tectbl o MoayJjio 2, pa3aea F'napoanHaMuka

I'mppoavHamuka - 3TO paszen, B KOTOPOM pacCMaTpUBAOT:

A. 3aKoHBI JIBUXKEHHUS JKUAKOCTH B TpyOax, KaHajaX M IMOPUCTBIX TeJax, a TaKXKe BOIPOCHI
00TeKaHMs TeN KUIKOCTBIO;

B. XKunkocts, Haxos111yt0Ccs B aOCOIIOTHOM UJIM OTHOCUTEIBHOM ITOKOE;

C. Pexumbl ABMKEHUS KUIKOCTH.

D. JIBu>xeHue TBEpIbIX TEIl.

ANSWER: A

I'mppoaunamuka - 3T0 pa3fell, B KOTOPOM paccMaTpHUBAlOT:

A. XKuakoctp, HaX0A1LYyIOCS B a0COIIOTHOM WJIM OTHOCUTEIIBHOM I1OKOE;

B. PesxuMbl iBMOKEHNS )KUIKOCTH.

C. 3aKoHBbI IBUKEHUS KUJIKOCTH B TpyOax, KaHajlaX U OPUCTBIX Tejax, a

D. Takxe Bonpochkl 00TeKaHus TeJ KUAKOCTHIO;

E. Het npaBWwIBHOIO OTBETA.

ANSWER: C

ITonHbIl HAIIOP BAOJbL CTPYHKH HE IIOCTOSIHEH, a:

A. Bo3zpacraer 110 HallpaBJICHUIO IBUKEHUS KUKOCTH;

B. Cnauana yObiBaer, a 3aTeM BO3pacTaeT;

C. YOpIBaeT M0 HANpaBJIEHUIO IBUKEHUS )KUKOCTH.

D. Her npaBUiIbHBIX OTBETOB.

ANSWER: C

Hanopueim Ha3bIBaeTcs:

A. TIoTOK XHMAKOCTH, OTPaHUYEHHBIM MOBEPXHOCTSIMH pa3pblBa CKOPOCTEH, MOBEPXHOCTHIO B
JBIKYIICHCS KUAKOCTH, NPU IEPEXOoJe Yepe3 KOTOPYI KacaTellbHble K 3TOM ITOBEPXHOCTH
BEKTOPBI CKOPOCTH CKaYKOOOPa3HO U3MEHSIOT CBOIO BEJTHMUUHY.

B. IloTok, 4acTMYHO OIrpaHMYEHHBIA TBEPABIMH CTEHKAMM W HWMEKOIIMM 110 BCEH JJIMHE
CBOOOJTHYIO ITOBEPXHOCTh;

C. I1oTok, orpaHMYEHHBIN CO BCEX CTOPOH TBEPJIBIMU CTEHKAMH;

D. Her npaBuibHOrO OTBETA.

ANSWER: C

VY cTaHOBUBIINMCS (CTallMOHAPHBIM) HA3bIBAIOT JBM)KEHUE KHUIKOCTH:

A. [Ipu KOoTOpOM /1aBJIEHUE U CKOPOCTh KHUAKOCTHU B JIFOOO0M TOUKE 3aHITOrO €10 MPOCTPAHCTBA C
TE€YEHUEM BPEMEHHU U3MEHSIOTCS;

B. Ilpu xoTOpoM JaBieHHE U CKOPOCTb >KUJIKOCTH B JIO0OM TOUKE 3aHSTOTO €0 MPOCTPAHCTBA C
TE€YEHHEM BPEMEHU HE U3MEHSIIOTCS;

C. IIpu KOTOPOM U3MEHSETCS TABJICHHUE KUIKOCTH C TEYEHUEM BPEMEHHM, 4 CKOPOCTh JKHJIKOCTH
B J110001 TOYKE 3aHATOTO €10 MPOCTPAHCTBA OCTAETCS MOCTOSIHHOIM;

D. IIpu koTOpOM M3MEHSETCS ¢ TEYEHHUEM BPEMEHH CKOPOCTh ABM)KEHHUS JKUJKOCTH, a JAaBJIEHUE
KHUJIKOCTH B JIF000M TOUKE 3aHATOTO €10 MPOCTPAHCTBA OCTAETCS TOCTOSIHHOIM;

E. YcranoBuBIICECS NBM)KEHHE — 3TO JBHYKEHHE, IIPU KOTOPOM CKOPOCTh HE M3MEHSIETCS BO
BpPEMEHHU, a 3aBUCST TOJBKO OT MOJI0KEHUS B MIOTOKE, T. €. ABISAIOTCS (PYHKIUSIMH KOOPAUHAT.
ANSWER: B.E

HeycranoBuBmmMcs (HecTallMOHAPHBIM) HAa3bIBAIOT JIBUKEHUE SKUIKOCTH:



A. Tlpu KOTOpOM JaBJIEHUE U CKOPOCTH JKUJKOCTH B JTFOOOM TOUKE 3aHSITOTO €10 MPOCTPAHCTBA C
TCYCHHUCM BPCMCHU HC U3MCHSAIOTCA,

B. Ha3piBaioT Takoe ABMKEHUE KUIKOCTU, IPU KOTOPOM CKOPOCTb U JaBJICHUE B KAXKIOU TOUKE
IMMOTO-Ka UBMCHAKOTCA BO BPCMCHHU, T. €. 3aBHUCAT HC TOJIBKO OT KOOpAUHAT, HO U OT BPpECMCHU

C. Ilpu kOTOpOM HU3MEHSETCS AaBJICHUE KUIKOCTH C TEYCHHUEM BPEMEHHU, a CKOPOCTh KHUAKOCTU
B J1t000# TOYKE 3aHATOTO €10 MPOCTPAHCTBA OCTACTCS MOCTOSTHHOIM;

D. IIpu KOTOpOM M3MEHSETCS aBJICHHE KUJIKOCTH C TEYCHHEM BPEMEHH, a CKOPOCTb KHUJIKOCTU
B J110001 TOYKE 3aHATOTO €10 MPOCTPAHCTBA OCTACTCS MOCTOSIHHOIM;

E. IIpu KOTOpOM U3MEHSETCSI C TEUEHHUEM BPEMEHU CKOPOCTh JIBUKEHUS KUIAKOCTH, a JaBIICHUE
KUJKOCTHU B JTFOOOH TOYKE 3aHATOTO €H0 MPOCTPAHCTBA OCTACTCS IIOCTOSTHHOM;

F. [Ipu koTOpOM AaBiieHHE U CKOPOCTb KUJIKOCTH B JIF0O0OM TOUKE 3aHATOrO €10 MPOCTPAHCTBA C
TCYCHHUCM BPCMCHU U3MCHAIOTCH

ANSWER: B, F



7.11. Onucanue nokasarejieid 1 KpUTepUeB OLEHUBAHUS KOMIIETEHIMI HA Pa3JIMYHbIX dTanax ux (pOpMHUpPOBAHUS, ONIUCAHUE IIKAJbI

OLICHUBAHMSI.
Tabauna 9
IlnanupyemMblie pe3y/ibTaThl 0CBOEHMSI Kpurepun oueHnBanusi pe3yjbTaToB 00y4YeHUs HaumeHoBaHHe
KOMIIETEHI[MH MeHee 41 6a10B 41-60 6a10B 61-80 6an10B 81-100 6ax10B OLIEHOYHOT'O
(Hey10BJICTBOPHUTEJIBH |(YI0OBJIETBOPUTEIbHO (xopoio) (OTJIMYHO) cpeacrsa

OIIK-2 cnioco6eH 1oJib30BaThCs MPOrPaMMHBIMHU KOMILJIEKCaMH, KaK CPEJICTBOM YIIPABJICHUS U KOHTPOJIS, COPOBOMKACHUS TEXHOJIOTMUYECKHUX MPOIIECCOB
Ha BCEX CTaAMIX pa3pabOTKU MECTOPOKIACHUHN YIIIeBOIOPOIOB U COMYTCTBYIOMIUX IpoleccoB coznacho @PI'OC BO

3HaTth:
- BUJIBl M PEXKUMBI JBUKEHUS KUIKOCTH;
ABHEHUE JUHAMHYECKOTO PaBHOBECHUS CdopmupoBaHHbIE
P A p (bopmup ’ CdopmupoBaHHbIe
[PaBHOMEPHOTO MOTOKa; HO COJIeprKaIlue
. ®parMmenTapHuble 3Hanus|  HemonHbie 3HaHUS CHUCTEMAaTHUYECKUE
nmorapu(MHUUCCKHUI 3aKOH OTJIeJIbHBIE TIPOOEITBI SHALIS
pacCIIpeieieHusl CKOPOCTEH B KPyIJIOH 3HAHUS Kormponupyroujue
TpyOe; 3aKOHBI JIBUKEHHS M PABHOBECHS mamepudiol no
KUTKOCTEIA; oucCyuniuHe.
YMmerTh: 3a0amg<z ons
- MOJIb30BATHCSA MPOTrpaMMHBIMU nposeoenis
KOMIUIEKCAMHM, IIPU  OCYILECTBJICHUHU YMeHus MOJIHEIE, Co npcgcmuqecmx u
OPMHPOBAHHBIE | J1aboOpamopHbix
IpONECCOB  XpaHCHHUsA W  IICPCKAYKH YacTruyHble yMEHUS Henonnbie ymenus JOITyCKaKTCA pMeHI:M P pv
PKUJIKOCTEN U ra30B, a TaKKe CPeCTBaMU HeGOBIIHE OIIHOKK y SaHAmMuUY,
YIIPaBJICHUS U KOHTPOJIS KOng oneHOU
- TOpUMEHATH O0IIHMe 3aKOHBl U paoomet,
mecmogvie
Baanern: 0
B cucremarnueckom 3a0aHUA.
- MPaKTUYECKUMHU METOAaMH
[IPUMEHEHUH YcnemHoe u
oTIpeIeTICHUS OCHOBHBIX ¢usnko-| Yacruunoe Biagenne | Hecucremarmueckoe
. N HaBBIKOB CHCTEMAaTUYECKOe
XUMHUYECKUX CBOWCTB, JKUJIKOCTEH U HaBBIKAMH MIPUMEHEHNE HABBIKOB
JIOTTY CKaIOTCSI MIPUMEHEHHE HAaBBIKOB
ra3oB, METOJIMKaMHU pacdeTa oObema u 5
poOebI
MacChl MPU UX XPAaHEHUU U TEPEKauKu p




8. YuebHo-MeToaMUYecKoe M HHPOPMALMOHHOE 0O0ecneYeHue TUCIHUILINHBI
a) OCHOBHAsI JIUTepaTypa

I'myxoB B.C. OcHoBbl ruapaBiukud U TerorexHuku: Pazmen 1. OcHoBel ['mapaBnuku
[DnekTponHbIi pecypc]: yueOHOoe mocobue/ I'myxoB B.C., Huxoit A.A., Jlukas N.B.—
ONEKTPOH.  TEKCTOBbIE  JaHHble.—  ApMaBup: ApMaBUPCKHM  rocyJapCTBEHHBIH
MeJIaroru4ecKuii YHUBEPCUTET, 2019.— 293 c— Pexum JIoCTy1a:
http://www.iprbookshop.ru/82447 html.— DBC «IPRbooks»

CaBunoBckux A.I'. 'mapaBnuka [DeKTpoHHBIN pecypc]: yueOHoe mocobue/ CaBUHOBCKHX
A.I'., KopoGeitnukoBa W.IO., HoBukoBa J[.A.— DIEKTpOH. TEKCTOBBIC JTAHHBIC.—
Yensaobunck, CapatoB: FOxHO-YpaabCKuii MHCTUTYT YNpaBIeHUS W dKOHOMHKH, A ITu Dp
Menmua, 2019.— 168 c.— Pexum poctyma: http://www.iprbookshop.ru/81474 . html.— DBC
«IPRbooks»

babaece M.A. T'mapaBnuka [DyekTpoHHBIH pecypc]: ydeOHoe mocobme/ babaeB M.A.—
ONeKTpoH. TeKcToBble AaHHble.— CaparoB: Hayunas kuaura, 2019.— 191 c.— Pexum
noctyna: http://www.iprbookshop.ru/81004.html.— DBC «IPRbooks»

I'yce B.II. OcHOBBI THpaBIuKu [DIEKTPOHHBIN pecypc]: yuebHoe mocobue ans CIIO/
I'yces B.IL., I'yceBa XK.A.— DnekTpoH. TekcToBble qanHble.— CapatoB: [Ipodobpazosanue,
2017— 221 c.— Pexum gocryma: http:// www.iprbookshop.ru/66394.html.— 3BbC
«IPRbooks»

['yce B.II. OcHOBBI TupaBIuKu [DIEKTPOHHBIN pecypc]: yuebHoe mocobue ans CIIO/
I'ycer B.IL., I'yceBa XK.A.— DnekTpoH. TekcToBble qaHHble.— CapatoB: [Ipodobpazosanue,
2017— 221 c.— Pexum gocrtyma: http:/ www.iprbookshop.ru/66394.html.— 3BC
«IPRbooks»

Manerit B.I1. TlpaktukyM mo rufpaBiuke [DIeKTpOHHBINH pecypc]: ydueOHoe mocolue ams
CIIymiatesnei, KypcaHToB M cTyJeHTOoB CuOHMpCKOi mokapHO-cnacarensHoi akagemun [ TIC
MUYC Poccun/ Manwiii B.I1., Macaee B.H.— DOnekTpoH. TEKCTOBbIC JTaHHBIC.—
Kenesnoropck: Cubupckas noxapHo-cnacarenbHas akagemus ['TIC MUC Poccun, 2017.—
120 c.— Pexum goctyna: http://www.iprbookshop.ru/66924.html.— 3BC «IPRbooks»

0) 10MOJIHUTE/IbHAS JIUTEepaTypa
Ky3nenoB B.A. OcHOBBI THIIpOTa30JWHAMUKH [DNEKTPOHHBIA pecypc]: yueOHoe mocodue/
Ky3nenoB B.A.— DnexktpoH. TekcTroBele JaHHble.—  benropoxa:  benropoackuit
roCy/apCTBEHHBIN TexHoJornyeckuii yuusepcuter um. B.I'. Illyxosa, ObC ACB, 2012.— 108
c¢.— Pexxum nocryna: http://www.iprbookshop.ru/28374.html.— 3BbC «IPRbooks»
KysnenoB B.A. OcHOBBI THIIpOra3oJWHaMUKHU [DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/
Ky3nenoB B.A.— DnexktpoH. TekcTroBele JaHHble.—  benropoxa:  bearopoackuit
roCy/IapCTBEHHBIN TexHoJornyeckuii yuusepcuter um. B.I'. Illyxosa, 9bC ACB, 2012.— 108
c.— Pexxum nocryna: http:// www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»
Kapemun B.C., Typnayes P.A-B., Hcae X.A. M3MepeHne TuIpOCTaTUUECKOIO IaBIEHUS U
SKCIIEpUMEHTANIbHOE TATBepkIeHue 3akoHa [lackansa.- Merton. ykas. k nal. pabore M3n.
['THHA 2009 r.
Hcae X.A. Pemenue TUMOBBIX 3a7ad MO THApaBIUKe (THApocTaTuka). Meton pexom. M3,
I['THHA 2008 r
Hcae X.A. Pemenne TUMOBBIX 3a/1a4 o TuapoanHamuke. Meton pekom. Mzn. IT'THU 2007
T.
UcaeB X.A., Maromanosa M.X. 'mapoaunnamuka Kypce nexnuii.- U3n. [THU 2010 r.
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HNuTepHeT pecypceni:
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hydrol33.narod.rwlecture/og lec 04.pdf
shporgaloshka.ucoz.rwgidravlika-konspekt ...
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r) IporpaMMHOe U KOMMYHUKAIIMOHHOE o0ecrieyeHne
1. DAEKTPOHHBIA KOHCHEKT JIEKIIMI M 3IEKTPOHHO-OOYYAIOIMIUKA KOMIUIEKC IO JAUCLHUILIMHE
«"'mapaBnuka U HeTerazoBas THIPOMEXAHUKAY).
2. TecTbl A5 KOMIBIOTEPHOTO TECTUPOBAHHUSI CTYICHTOB

9. MaTepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI

9.1 Knacc ¢ nepcoHanbHBIMH KOMIIBIOTEpAMH Il IPOBEICHUSI BUPTYAIbHBIX JIA0OPATOPHBIX
pabot (BJIP) u nmpakTuueckux 3aHATUH.

I'uapasiuka U Hedprera3oBasi riApoMexaHuka (Haanuue odbopynoanus u TCO)

l. TunoBoii  KoMILIeKT y4eOHOro oOOpYAOBAaHMS: CTeHJ  THAPABJIMYECKHIl
YHHBEPCAJIbHBIN ""JKCIepUMEHTAJIbHAS MeXaHUKa kuakoctu' IMIK-09-14J1P-01
(14 maGoparopHbIX paboT)
1. VYpasuenue bepnymiu. Tapuposka pacxonomepa Bentypu. (Peanvuas)
2. Ompepnenennie KodhUIMEHTA THUIPABIUYECKOTO TPEHUS B TPyOONpPOBOEC
(Peanvnas)
3. HccnenoBaHue pexxuma ABHXKEHUS KUAKOCTHY (Peanvnas)
4. Ormpenenenue Kod(p@UIMEHTa THAPABINYECKOT0 TpeHHs B TpyOompoBoje
(Peanvnas)
5. MectHble conpoTuBienus. (Peanvras)
6. IlpoxoskeHne KUJIKOCTH Yepe3 CyxkKarollee yCTPOUCTBO - tuadparmy (Pearvuas)

2 TunoBoii koMIIeKT y4eOHOro odopynoBanus: «M3mepenne naBJjIeHUH, pacxoaoB U
TeMnepaTyp B cucremax razocuadxxenusp» UCI' APT-012-12JIP-TIIK
(12 naGopaTopHbIX paboT)
1. JluHaMuyeckue XapaKTepUCTHKH TEPMOPE3UCTHBHOIO mpeolOpa3oBaTeins (py4yHOU
pexum usmepenuit) (Peanvuas)
2. IlpuGopsl u3mepenus napiaeHus. CTpenoyHblil neGOpMaLMOHHBIA MaHOMETD.
JlaTyMk J1aBJI€HUs Mbe30PE3UCTUBHOTO TUNA. (Peanvhas)
3. W3yuenue crocoba M3MepeHHs pacxojia raza 1Mo METOAY OTCEYEeHHOro oObema
(Peanvhnas)
4. WNzyuenue crocoba M3MEpEHHs pacxoja rasa: pacxojuomep, poramerp. CUyeTuynk
ra3a. (Peanvuas)
5. W3yuenue cmnocoba H3MEpeHHs pacxojia Ta3a MO H3MEpUTENbHOM nuadparme
(Peanvnas)
6. CHsTHE XapaKTepUCTUKHN KoMmpeccopa (Peanvuas)
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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

7. W3yueHue peqyKIIMOHHOIO Kinanasa (Peanvhas)

BupryaabHble jabopatopubie padors (BJIP):
IIporpammublii 1a0opatopHblii komiuieke ""I'mapaBauka' (Teeps 2016 1.):
Mel. 1 V3mepenue ruIpoCTaTHUECKOrO JNABJICHMSI, SKCIEPUMEHTAIBHOE MOJATBEPKICHHE
OCHOBHOTO YpaBHEHHUsI TUPOCTATUKH U 3akoHa [lackans (2016);
MNel.2 VI3yueHue OTHOCHTENIBHOTO IOKOSI KHJIKOCTH IPH BpAallaTEJIbHOM JBUKCHHUU
(2016);
MNel.3 OmnpeneneHue ONBITHBIM IyTeM ciaraembeix ypaBHeHnus Jl. bepHymnu mnpu
YCTaHOBUBIIEMCS] PABHOMEPHOM JIBUYKEHUU >KUIKOCTH (2016);
Nel.4 VI3ydenne ruipaBiIndecKuX COMPOTHRIICHUH HamopHOTo Tpyoomnposoaa (2016);
Mel.5 DxcnepuMeHTallbHAs WJUIIOCTpALUs JIAMUHAPHOTO M TYpOYJIEHTHOTO PEXUMOB
JBIKEHUS )Kuakoctu (2016);
MNel.6 V3ydeHue ucTedeHMs >KMIKOCTH 4YEpE3 Majlble OTBEPCTHS B TOHKOM CTEHKE U
HAacaJIKM MMPHU MTOCTOSTHHOM Harope B atMocdepy (2016);
MNel.7 DKcniepuMEHTalbHOE W3YyYEHHE IPSIMOr0 THAPABIMYECKOIO yjaapa B HAIOPHOM
TpyOomposose (2016);
MNel.8 Nzydenune ¢puabTpaniuy B IeCUaHOM IrpyHTe Ha ycranoBke lapeu (2016).
MNel.9.BuptyanbHas naboparopHas pabota «OmnpeseseHrue ONBITHBIM IYTEM CllaraeMbIX
ypaBHenus /1. bepHyum npu ycTaHOBUBIIEMCS HEPABHOMEPHOM JIBUJKEHUU JKUJKOCTH B
HanopHOM TpyOompoBoe - 7 ceuenui». «Iloctpoenue nuarpammel [.bepuymny» (2016).
Nel.10 «DkcnepumeHTaANbHOE OIpPENEICHUE CKOPOCTEH B CEUEHUM KPYIVIOH TpyObD»
(2016).
Bpunenko. YueOHbINi TepMHMHAI» € KOMILUIEKCOM BHPTYaJIbHBIX Ja00opaTOpPHBIX
paboT: MexaHuKa )KUAKOCTH H ra3a. (2016)
Jlabopatopnas Nel «Omnpenenenrne THAPOCTATUYECKOTO HaBieHUs Kugakoctm» (C-
ITerepo.).
JlabopaTtopHnas Ne2 «Ormnpezenenre mI0THOCTH HECMEIINBAOIINXCS C BOJOM HKHUIKOCTEH
(C-Iletepd.).
JlabopaTtopnas Ne3 «['mapasmuueckuii mpecc (C-Iletepo.).
JIa6oparophas Ne4 «Cuia gaBineHHs KHUJIKOCTH Ha MJIOCKYI0 nmoBepxHocTh» (C-Iletepo.).
JlabopaTtopHas No5 «OTHOCHUTENbHOE PaBHOBECHE KUAKOCTH BO BPAILAIOIIEMCS] COCYIE»
(C-Iletepd.).
Jlabopatopnas Ne6 «IlocTpoeHre HAmoOpHOW H MHE30OMETPUYECKOW JIMHUN ISt
TpybonpoBoja conpotusieHus» (C-Ilerepo.).
Jlaboparophas Ne7 «Omnpenenenue pexuma aBuxeHus sxuakoct» (C-Iletepo.).
JlaGoparopHass Ne§ «OmpezeneHue 3aBUCUMOCTH MEXAY THUAPABINYECKHUM YKJIOHOM U
CpeaHel CKOpOCThIO MpU TypOyJIeHTHOM JBMxeHuH Boabl (C-Iletepo.).
JlabopaTtopnas Ne9 «UccnenoBanue pesxxumoB rcteuenus xxkunkoctm» (C-Ilerepo.).
JIaGoparopnas Nel0 «OmnpeneneHue nuHaAMHYECKUX KO3(D(DUIMEHTOB Ui ONpeesIeHus
pacxona xuakoctuy (C-Iletepo.).
3.1 BupryanbnHaa Jadopatopus '"'T'mapasimyeckoe MOAeJHMPOBAHHE KOJIbLIEBBIX
BO/JIONIPOBOIHBIX ceTeil"
«I'mpapomaminHel ¥ ruaponpuBoab;  «McciaenoBaHue  OTKPBITOTO — IOTOKay;
«'mapaBayeckoe MOJEIMPOBAHUE KOJBIEBBIX, TYMUKOBBIX, WJIM KOMOMHHPOBAHHBIX
TpyOONpoBOIHBIX ceTei». [Iporpammuslii 1abopaTtopHblil komiuieke "['uapasauka"

1. Komnbuesas ceThb 2 KoOiblIa; (6 MOJI0KEHUN)

2. 8. KomOuHMpOBaHHas CETh;

3. 9. TynukoBas ceTb, nosnoxkenue 1; (3 monoxeHus).

Bupryanabnas JgadoparopHass padora (BJIP) «McciaenoBanne OTKPBLITOIO MOTOKA»
(JIoTok 15 m) B cocTaB BXOAUT ceMb MOJTYJICH:
[To3BossieT  MccleoBaTh OTKPBIThIE TOTOKM B CIEAYIOUIUX THAPOTEXHHUYECKHX




COOPYKEHMSIX:

1). be3 koHCTpYKITUi TTO IMHUU TTOTOKA;

2). BogociuBs ¢ LIMPOKUM ITOPOTOM;

3). BomocnuB npakTuyeckoro npoQuiis;

4). IIpsAMOYTOIBHBIN BOJIOCIIHB;

5). TpaneuennaabHbBIN BOJIOCITHB;

6). Bogocnus Tomcona;

7). HoposkHas TpyoOa;

8) [loamocToBoE pycio.
B kacwcoom wu3 moodyneii no 8 eapuanmoe 3adanuil, ecezo 64 eapuanma
aabopamopuslx pabom
Nel «Omnpenenenne koddduiMeHTa MEPOXOBATOCTH OTKPHITOTO MPU3MATUYECKOTO
pycuay.
No2: «OueHka »HEPreTUYECKOTO COCTOSIHUS TIIO0TOKAa U IOCTPOCHHE KPHUBBIX
CBOOO/IHOM TIOBEPXHOCTH.
Ne3: «Omnpenenenue kodpuieHTa pacxoaa NPIMOYTroJIbHOTO BOJAOCIHNBA C TOHKOMN
CTEHKOI»
No 4: «UccnegoBanue JBMKEHHSI TOTOKA BOJBI 4Ye€pe3 BOAOCIUB C IITUPOKUM
IOPOTOM.
Ne 5: «Onpenenenne K03QPUITMESHTOB pacxo/ia BOJAOCIHBA MPAKTUISCKOTO MPOQUIIDY
No 6: «M3ydyenuwe wucredeHHs BOJbI W3 JIOHHOTO HAMOPHOTO OTBEPCTHS (M3-TOJ
LIUTA)).
Ne 7: «MccnenoBanue COBEPIUICHHOTO THIPABIMYECKOTO MPBIKKA
Bupryanbnas nadoparopus «'mapoMammHbD
2.1 «KaBuTaIimoHHBIC UCIIBITAHUS IIEHTPOOSKHOTO Hacocay (2016);
2.2 TTapaMeTpHuyecKre UCTIBITAHUS IEHTPOOEeKHOTO Hacoca» (2016).
2.3 HcnplTanue Heperyiaupyemoro oobemHoro Hacoca (2003);
2.4 UcnpTanue ruaponpuBojia ¢ 00beMHbBIM perynupoBanuem (2003);
2.5 MHcnplTaHuu TUAPONPUBOAA TOCTYNATEIBLHOTO JEWUCTBUA C JIPOCCEIbHBIM
perynupoBaHueM (mapasiesibHOe BKItoUeHue apoccens) (2003);
2.6 UVcnoplTanuu TUAPONPHUBOAA TOCTYNATEIBHOTO JIEUCTBUS C JAPOCCEIbHBIM
perynupoBaHueM ( ocieaoBaTenbHOEe BKItoueHue jpoccens) (2003);
2.7 VicnpiTanus ruapoauHaMuydeckoil mepemayu (2003);

KoMmiekTsl miakaros

KommekT mnmakaroB «I'mapaBmuka u ruaponpuBoma» (16 mr.) (pasmep 560x800 mm):
N300pakeHre HAHECEHO Ha IUIACTHUKOBYIO OCHOBY TOJILIMHOM 4 MM 1 pazmepom 560x800
MM. HM3o00paxenue o0s1ajaeT BOJOCTOMKMMHU CBOMCTBaMU. KaxIplil makat uMeeT
3JIEMEHTHI KPEIUIEHUS K CTEHE.

DJIeKTPOHHbIe ILIaKaThl JleMOHCTpallMOHHBIE KOMIUIEKChI Ha 0a3e MyJbTHMeIua-
IpOoeKTOpa (KOMIUIEKT 3JIEKTPOHHBIX IutakatoB Ha CD, mynprumenua-npoekrop BENQ,
HOYTOYK, 3kpaH 1,5x1,5 m):

I'mapasauka u rugponpuso (171mT.)

IIpe3enrauuu:

OCHOBEI HpHKHaﬂHOﬁ THAPABJINKH,

['mapaBnuyeckne MOTEpH Mo JUIMHE TPYOOIIPOBOIA;

Hacocsel u rugponpuBosl

Jlexmuu o pasacity THAPaBINICCKHUC MAIIMHBI

N[N | —

['uapossieKTpoCTaHIIUK

CocTraBuTe)Ib:

JloneHT Kadeapsl T e
«Temmorexuuka u TUAPABIIKA» / 2
A /.// /P.A-B. Typmyes/




CoraacoBaHo:
3aB. kad. «TermmorexHuk
Y TH]IPABIIAKA)

3aB. kadenpoit «kbPOHI M»

K.T.H., JOLICHT

Hupextop IYMP, k.-M.H., TOLIEHT
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