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1. IMMacnopT ¢oHIA OLIEHOUYHBIX CPECTB
1.1 ObsacTh NpUMeHEHHSA

@OoH/ OLIEHOYHBIX CPEACTB MpEAHA3HAYEH JJsl IPOBEPKH pE3yJIbTaTOB OCBOCHUS JUCIMILIMHbI
«['uppaBnukay MporpaMmbl HOATOTOBKU CHEIMAIMCTOB CPEIHEro 3BeHa 1o crenuanbHocti 26.02.05
«OKCIUTyaTalys Cy/10BbIX SHEPreTHYECKUX YCTAHOBOKY.

@OC BKiIIOYAET KOHTPOJBHBIE MaTepUalbl Ul MPOBEACHUS TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTU U
IIPOMEKYTOUHOM arTecTaluu B (hopMme 3k3aMeHa. IToroMm sk3aMeHa sBJIsETCs OLIEHKA B Oauiax: «5» -
OTJIMYHO; «4» - XOpPOULIO; «3» - yIOBIETBOPUTEIBHO; «2)» - HEYAOBIETBOPUTEIILHO.

®OC no3BOJISIET OLEHNBATh YPOBEHb OCBOCHUS 3HAHUWA U YMEHUH 10 AUCLUIUIMHE.

1.2 Pe3ysabTaTrhbl 0CBOCHUS IMCHUIINHBI, MOAJIesKANHE KOHTPOJIIO
B pGSYJIBTaTe KOHTpOJ’ISI " OLICHKU 110 JUCHOUILJIMHEC OCYH_ICCTBJ'I}ICTCH npOBepKa CJIC,HYIOIJ_II/IX 3HaHPII>'I nu

YMeHI/Iﬁ I10 IMTOKa3aTCJIsAIM:

Tabauua 1

Pe3yabTaTrsl 00yueHust

@opMBbI U METO/IbI KOHTPOJISI ¥ OLleHKH
pe3yJabTaToB 00y4YeHHsl

YMeTh:

- OnuceIBaTh U OOBSCHATH PU3NUECKUE
SIBJICHUSI U CBOMCTBA TEJI, B OCHOBE KOTOPBIX
JI€KAT 3aKOHBI TUAPABIUKA

- OTaMyaTh TUIOTE3bl OT HAYYHBIX TEOPUN

- [IpuBoaNTE IPUMEpBI, TOKA3bIBAIOLINE, YTO
OCHOBBI TEOPUH THIPABIUKH J1al0T
BO3MOKHOCTb OOBACHATH U3BECTHBIE SIBICHUS
MIPUPO/BI U Hay4HbIE (PAKTHI,
IIPEICKA3BIBAIOINE €111€ HEU3BECTHBIE
SIBJICHUS

- [IpuBOANTE IPUMEPHI TPAKTUYECKOTO
WCIOJIb30BAaHUS 3HAHUN TUJIPABIUKHU

- OueHuBaTh HHPOPMALIMIO, COAEPIKAIILYIOCS
B CMMU, unTepHeTe, HAyYHO-TIOMYJISIPHBIX
CTaThsIX

- [IpumeHATh noTyUYeHHbIE 3HAHUS AJIs
pelIeHNs TUIPaBIMYECKUX 3a1a4

- U3mepats psia Gpusnueckux BEIUYUH,
IIPENICTABIIATh PE3yIbTaThl U3MEPEHUN C
y4eToM ux norpemHocteid. CaMocTosSTENbHO
OTIpeIeNIATh 337a4M MPO(HEeCCHOHATEHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS
camMo00pa3oBaHHEM, OCO3HAHHO IJIAHUPOBATh
noBellIeHNE KBanuukanuu. [lonumars
CYIIIHOCTb U COLIMAJIbHYIO0 3HAUUMOCTh CBOEH
Oynyuieit mpodeccun

- Hcnonb3oBath npuoOpeTeHHbIE 3HAHUS U
YMEHMsSI B IPAKTUYECKOW JEATEIbHOCTH,
MOBCETHEBHON KHU3HU; i1 obOecreyeHus

0e3omacHoOCTH KHU3HEJIEATETbHOCTH B
mporiecce  WCIOJIb30BaHMSl  TPAHCHOPTHBIX
CPEICTB, OBITOBBIX AJIEKTPONIPUOOPOB,

CPEICTB paauo- U TEIEKOMMYHHKAIIMOHHOMN
CBSI3M, OIICHKM BIUSHUS HA OPraHU3M
YeJloBeKa U JPYrue OpraHu3Mbl 3arpsi3HEHUE

- YCTHBIN 0Ipoc;

- KOHTpOIb BBITIOJTHEHUS] KOHTPOJIBHOM
padoTHI;

- ATTecTallMOHHBIN TEKYIIMH KOHTPOJIb
yCIIEBAEMOCTH;

- JuddepeHnmrpoBanHbIi 3a4eT.




OKPYKaloIlei Cpeibl.

3HaTh:
- Uro Takoe pusmueckoe sSBICHHE, THIIOTE3A, - YCTHBI O1POC;
3aKOH, TEOPHSs, BEIIECTBO, B3aUMO/ICHCTBHE - KoHTpO:1b BBITIOSIHEHNSI KOHTPOJIBHOM

- CMbICT (U3UYECKUX BEJIMYUH: TEMIIEpaTypa, | paboThI;

JlaBJIeHHE, CeYeHHE TOTOKA, CKOPOCTh IIOTOKA, | - ATTECTAllMOHHBIA TEKYIIMHA KOHTPOJIb
SHEPrus u T.1. yCIIEBAEMOCTH;

- CMbICIT (PU3UYECKUX 3aKOHOB TUIPABIIUKU: - IuddepeHunrpoBaHHbIil 3a4eT.
[Tackans, Apxumena, bepaymiu u nip.

1.3 Opraﬂmauuﬂ KOHTPOJISI 1 O€HKH 0CBOCHUS Telcymeﬁ NnmporpaMmbl IUCITUIIJIMHBI
OCHOBHBIMH (1)OpMaMI/I MPOBEACHUA TCKYILICTO KOHTPOJIA 3HAHUUA Ha 3aHATHUIX SBISIOTCS: YCTHbIﬁ
OIIpOC, BBIMMOJIHCHUC KOHTPOJBbHBIX pa60T 10 TEMC.

Tabnuma 2
@opMbI M METO/IbI TEKYIIEr0 KOHTPOJIS U
Pa3jien/TeMa TUCHUIIMHBI P a ym p
OLIEHKH Pe3yJIbTATOB 00yUeHus!
Tema 1. O61Me cBeAeHUS O XKUAKOCTSIX VYcrHbli onpoc
Tema 2. MUKpOCKONHMYECKHE CBOMCTBA YcTHBIN Onpoc
KUJKOCTeH
Tema 3. MakpockonuiecKkue CBOMCTBA Y cTHBIN Ompoc.
KUJKOCTH KonTponbhas pabota
Tema 4. 'mapocTaTUyecKre MallluHbI YcTHBIM onpoc
Tema 5. 31eMeHTbI TUAPOAMHAMUKHU YcTHBIN onpoc

OreHka OCBOEHUS TUCHUIUIMHBI «[ UApaBIuKa» MperycMaTpuBaeT CUCTEMY OIICHUBAHMS: PE3yIbTaThI
TEKYyIIeH aTTeCTallu1, BBIMOJIHEHNUS KOHTPOJIbHON pabOThI U MPOMEKYTOUHON aTTECTAllUU.
HuddepeHurpoBaHHbI  3a4eT TMPOBOAUTCA B CPOK, YCTAHOBICHHBIH Y4YEOHBIM TMJIAHOM, H
ompeensieMblil KaJeHaapHbIM y4eOHbIM TpadrikoM 00pa30BaTEILHOTO MpoIlecca.

2. ®OHJI OIIEHOYHBIX CPEJICTB JJIsSI OIIEHKH YPOBHSI OCBOEHU YMEHUMN U
3HAHUM O JUCHUILINHE

2.1 MartepuaJbl TeKYyLIEro KOHTPOJIS yCIIeBAeMOCTH

Texyuuii KOHTPOJIb TPOBOJUTCS €KEMECIYHO B TEUCHHE BCEro nepuoja ooydeHus. @opMbl TeKyIero

KOHTpOJIsSl mpezcTaBieHsl B Tabnuue Ne 2 mynkra 1.3. B macnopre ¢oHIa OLEHOYHBIX CPEACTB I10

JUCLUTIINHE.

2.1.1. MaTepuaJibl TeKyl1ero KOHTPOJIs yCIeBaeMOCTH M0 ¢opMe «Y CTHBIH ONPOC»

KoHTpoibs o 0CBOEHHUIO TeMBbl B (pOpME YCTHOT'O OIPOCca MO OCHOBHBIM MOHATUAM. Onpoc HanpasiieH
Ha TPOBEPKY YCBOEHHsS TPOHJAEHHOTO MaTepuana, a Takke Ha CIOCOOHOCTh OO0yYaroumxcs
(opMyIMpOBATH YETKHE OTBETHI HAa TIOCTABIEHHBIE BOIIPOCHI.

Kpurepuu ouenku pesynbrara:

Ouenka 5 (oriuuHo) Ha Bce Bonmpock! Onera 1aHbl IOJTHBIE U IPABUJIbHBIE OTBETHI; CACTaH
CaMOCTOSITENIbHBIN BBIBOJ BceX (POPMYJI M JaHO MPABUIIBHOE TOJKOBaHHE (GU3NYECKOTO CMbICTIa
NPUCYTCTBYIOIIUX B HUX BETUYMH U KO PUIIMEHTOB; TOKa3aHO YMEHHE, T0Ib30BATHCS
HOPMAaTHBHBIM MaTepUalioM M 3HaHue MexayHapoaHou cuctemsl equHull (CH; nmpuBeneHbl mpuMephbl
IIPUPOJHBIX SIBJIEHUI, B OCHOBE KOTOPBIX JIEKAT U3JI0KEHHbBIE IIPU OTBETE 3aKOHBI TUAPABIUKU
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Ouenka 4 (xopomo) He Ha Bce Borpocs! OuiieTa JaHbl MOJIHBIE U IPABUIIbHBIE OTBETHI;
CaMOCTOSITENIbHBIN BBIBOJ BCeX (DOPMYJI ClIeNIaH C HEKOTOPBIMH OIINOKaMH U HE BCE NMPUCYTCTBYIOIINE
B HUX BEJINYMH U KO (UIIHMESHTHI TPABUIBHO UCTOIKOBAHBI C TOUKHU 3PEHUS X (PU3UUIECKOTO CMBICTIA;
II0Ka3aHO YMEHHE, I0JIb30BAThCSI HOPMAaTUBHBIM MAaTE€PUAIOM U 3HaHUEe MeXIyHapOIHOM CUCTEMBI
enunut (CH); mpuBeaeHbl PUMEPhI IPUPOIHBIX SBICHHH, B OCHOBE KOTOPBIX JIEXKAT U3JI0KECHHBIC
IPU OTBETE 3aKOHBI I'MIPABIUKH.

Ouenka 3 (yaoBJieTBOpUTe/IbHO) Ha Bce BOmpocs! Ouiera 1aHbl HE MOJIHBIE OTBETHI; (POPMYITBI
HalMCaHbl C OIIMOKAaMH, HE JaHO IPAaBUIIBHOTO TOJKOBaHHE (PU3NYECKOTO CMbICIIA IPUCYTCTBYIOIINX B
HUX BEJIMYHMH U K03 (HUIIEHTOB; 1oHOTo 3HaHue eauHull CH HeT 1 SBHO BBIPaXEHO HE yMEHUE,
I0JIb30BAaThCsl HOPMATUBHBIM MAaTE€PUAJIOM.

Ouenka 2 (Hey10BJIeTBOPUTENbHO) H1 Ha oaMH Bompoc OuseTa HeT MOTHOTO U MPABUILHOTO
oTBeTa; GOPMyYJIbl HE HANKMCaHbl WJIM HAITMCaHbl HEBEPHO U HET IOHMMaHue (PU3MYECKOro CMbICIIa

NPUCYTCTBYIOIIUX B HUX BEIMYMH U KO (PUIIMEHTOB; MoJIHOE He3HaHue enuHui CH.

Ilepeyennb BOMPOCOB VIS YCTHOTO ONPOca

Tema 1. OOmue cBegeHUS O KUIKOCTIX
Tema 2. MUKPOCKOITUUECKHE CBOMCTBA KUIKOCTEH

Bompoc

[TpaBuiIbHBII OTBET

Bompoc

[IpaBuNIbHBINA OTBET

HapucoBaTb MeHUCK
He cCMayuBaloliel
KUJIKOCTH Y CTEHKH
cocyza

Yro Takoe
«JIaIIACOBO JABJICHUE))

DTO AONOIHUTENBHOE

JABJIEHUE, CO3/1aBAEMOE
CUJIaMHU IIOBEPXHOCTHOI'O
HaTsbKeHud. [laBnenue

BHYTPH KUIKOCTU MOKET
OTJIMYAThCA OT BHCIIHETO

JaBJeHUS HaJ e€
MMOBEPXHOCTHIO B
3aBHCHUMOCTH OT ()OPMBI
cBOOO/IHOM TOBEPXHOCTH
JKUJKOCTU (MEHHUCKA).

HapucoBaTs MeHuCK
CMaYHBaromei
KUIKOCTH Yy CTEHKH
cocyna

Ectpb 1 pa3Huna B
JTaBJICHUU ra3a BHYTPU
ny3bIpbKa U 1aBJICHUN
AKHUJIKOCTU BOKPYT HETO

JlaBiieHuE BOKpYT
My3bIpbKa MEHBIIIE, YeEM
JaBJIeHHE Ta3a BHYTPU
HEro

Kaxoii cocyn
Ha3bIBACTCA
KAy poM

Kanwmsp (nat.
«BOJIOCHOI1») -O4YEHb
TOHKast TpyOKa ¢
BHYTPEHHUM
JuaMeTpoM MeHee 1 Mm

Ectp 11 pa3nuna B
JAaBJICHUHU B KallJi€e BOAbI U
JIaBJIEHUHU BO3/1yXa BOKPYT
Heé

JlaBneHue B Karuie
00J1bIIe HAPYKHOTO
JaBJICHUS BOKPYT HEE.




[IpokoMMeHTHPOBATH

opmyiy
p=2clr

P - IaIIacoBO JaBIICHUE
G - ko3 durueHt
HOBEPXHOCTHOT'O
HaTSHKCHUS

I — paaiyc KpUBU3HEI
CBOOOTHOM
HOBEPXHOCTH JKHJIKOCTH
(MeHucka)

Ectb 511 pa3nuna B
JIaBJICHUU ra3a BHyTpU
OOJIBIIIOr0 U MAJIEHEKOI'O
MBUIbHBIX I1y3bIpEH

UeM MeHbIIIE y3bIPEK,
TE€M B HEM JIaBJICHHE
OombIIIe

IIpoxoMMeHTHPOBATh
hopmyiry
h=2clpgr

h — BeicOTa IOABEMA
(ormyckaHwms) )KUJIKOCTH
B KalWJUIAPHOHN TpyOKe
G - Koo durmeHt
MIOBEPXHOCTHOTO
HATSHKCHUS

p- TUIOTHOCTb YKUJIKOCTH
g — yCKOpeHue
CBOOOTHOTO TIA/ICHUS

I — pagmuyc
KallWUISIPHOM TPYyOKH

Bs3kocTh TOIIOYHOTO
MasyTa paBHSIETCS 5.
Uro o3HauaeT nudpa
ISTh?

Ha npakTtuke BSI3KOCTh
KUJIKOCTH U3MEPSETCS
BHCKO3UMETPOM.
OTHOLIIEHHE BPEMEHU
ucreuenus 200 cm?
Ma3yTa [pu JaHHOU
TeMIIepaType, K BpeMEHHU
ucreueHus 200 cm® BOIbI
npu temneparype 20°C
paBHoO 5.

[M'uapaBaukoit
Ha3bIBaCTCs HAayKa ...

I'mapasaukoit
Ha3bIBACTCS HAyKa,
M3y4Yarolas 3aKOHbI
paBHOBeECHS U
JIBMOKCHUS JKHIKOCTU U
pa3pabaThIBaroias
METOJIbI UX
MPUMCHECHHUS JTSI
peIIeHUs TEXHUYECKUX
3aJ1a4.

HapucoBaTts MeHHUCK HE
CMaYuBarolieil )KUIKOCTHU
y CTE€HKH cocyza

[lepeBopa cioBa
«TUJIpaBJIMKa»

I'mppasnuka cinoBo
TPEYECKOe — «KTHAPY» —
BOJa + «aBJIOCY» —
TpyOa, xKenoo.

IInoTHOCTB, MU
YIEIbHBIA BEC
JHU3EIbHOI0 TOINIMBA

800 kr/m3

YTo Takoe XUIKOCTh

Kunkocts — arperaTHoe
COCTOSTHUE BEIlECTBA,
MIPOMEKYTOUHOE MEXKIY
TBEPJBIM 1
ra3zo00pa3HbIM.
Kuakocts - cpenHss
SHEPTUsl CBSI3H MOJIEKY
MIPUMEPHO PaBHA UX
CpeaHel KHHETHYECKOM
SHEPIUH.

[TonoGHO TBepaOMY
TeJy, KUJKOCTh NUMEET
CBOIi 00BEM U

IInoTHOCTB, MU
YAEIbHBIA BEC Ma3yTa

900 kr/m3




CBOOOJIHYIO
MOBEPXHOCTh, YETO HET
y ra3oB. Ho B Toxe
BpEeMs OHa BCerja
npuHUMaeT hopmy
cocyna, KyJa HaJIUTa 1
HEIPEPHIBHO
IpeBpaIiaeTcs B
razooopaszHoe
COCTOSIHUE.

Yro Takoe MI0THOCTS,
WJIM yJIETIbHBIN BEC
KHUIKOCTU

IInoTHOCTE — 3TO
OTHOIIICHUE MAaCCHI
KUAKOCTU K €€ 00BbeMy
p=m/V [kr/m?]

YV nenbpHBIM BEC — TO
OTHOIIICHUE Beca

KUAKOCTU K €€ 00BeMy
p="F:/V [H/M]

IInoTHOCTE, NN
YAEIbHBIN BeC HEPTH

800 kr/m°

IInoTHOCTE, MK
YAENbHBIN BEC BOBI

1000 kr/m?

IInoTHOCTE, MU
yAENbHBIN Bec OCeH3MHA

700 kr/m°

[Ipu Kakoun
TeMIepaType BoJa
MMeeT
MaKCUMaJIbHY10
NJIOTHOCTb U YeEMY
OHa paBHA

1o +4°C ; 1000 kr/m?

Kaxkasg :xxuakocThb
CUHTaCTCS HE
CMaYHuBaIoOIICH JJIs
JTAaHHOM TIOBEPXHOCTH

Ecnn monekyel
KUJKOCTH
MPUTATUBAIOTCS K
MOJIEKYJIaM TBEPJIOTO
BellleCTBa ciaadee, yeM
ApYT K Apyry, TO
YKUJIKOCTh HA3bIBAETCS HE
CMa4MBaroIIei 3To
BEIIIECTBO.

Kaxkas xxuakocThb
CUHTaETCI
CMaYHuBaIONICH JIJIs
JTAHHOM MOBEPXHOCTH

Ecnu monexysl
KUJKOCTH
IIPUTSTUBAIOTCA K
MOJIEKYJIaM TBEPJOTO
BEII[ECTBA CUJIbHEE, YEM
ApYT K Ipyry, TO
JKUJKOCTb Ha3bIBACTCS
CMa4yuBaOILIEN 3TO
BEILECTBO.

CyimHocTb
KallUJIJIIPHOTO SIBJIEHUSA

JU1st JKMIOKOCTEH, _
CMaYHBAaIOIINX
MOBEPXHOCTh KalMLIsIpa,
YPOBEHB KHJIKOCTH B
Kanwuisape NOJAHUMAeTCsl.
JIu1st >KuKocTen, He
CMaYHBaIOLINX
MMOBEPXHOCTh KaMmuIsIpa,
YPOBEHb KHJIKOCTH B
KamuIspe OImyCKaeTcsl.




dopmyna nis

OIPE/ICIICHUS BBICOTHI
HOABEMA KHUIKOCTHU B
KaIlWJUISIPHOM TpyOKe

h=2clpgr

B kakoMm ciyyae
KUJKOCTb B
KanuJUIIpHOU TpyOKe
NOJIHMMAaeTCs, a B KAKOM
OIlyCKaeTcs

JII1st >KuKOCTeH, _
CMAYMBAIOIINX
MOBEPXHOCTh KalWLIsApa,
YPOBEHb KHJIKOCTH B
KanuJuisipe NOAHUMAETCS.
JLu1st sKuiKocTen, He
CMaYHBAIOIINX
MMOBEPXHOCTh KaMmuIsipa,
YPOBEHb JKHIKOCTHU B
Kanwuisipe OImyCKaeTcsl.

BA3KOCTb KUJKOCTH

Bszkocts — huzmgeckoe
CBOWCTBO KHJIKOCTH
OKa3hbIBATh
COIIPOTHBIICHUE CIBHTY.

Yro Takoe «uaeaibHas
JKUIKOCTEY

KuakocTs, TUIICHHAS
BSI3KOCTH, a0COJIFOTHO
HEC)KHMaeMasi, He
HW3MCHSIONAs CBOCH
IUIOTHOCTHU C U3MCHCHHEM
TeMIepaTyphl.

Kaxk Ha nmpakTuke
omnpeaeIsieTcs
BA3KOCTB JKUIKOCTH?

Ha npaxrtuke BI3KOCTh
KUJKOCTH U3MEPAETCS
BHCKO3UMETPOM.
Bs3kocThb uaKOCTH
OIpeensaeTcs
OTHOILIEHUEM BPEMEHHU
ucreyenus 200 cm?
HCCIIEyEMOM KUIKOCTH
IIPU TAHHOU
TEeMIIepaType, K
BPEMEHU UCTECUCHUS
200 cm? BoBI IIpH
temriepatype 20°C.
Hanpumep, BA3KOCTh
TOIMOYHOT'O Ma3yTa
paBHa 5.

Teky4ecTs )KUAKOCTEN

TekyuecTp — cMeleHHe
YKUJIKOCTH B HaIpaBJICHUS
JECUCTBHUS CHIIBL.

Cuna IMOBCPXHOCTHOT'O
HaTsSXKCHUA

Cuna Fy,
00ycioBIeHHAS
B3aUMOJCHCTBUEM
MOJIEKYJT )KUJKOCTH,
BBI3BIBAIOIIAS
COKpAILICHUE TIJIOIIAIN
eé cBoOoHOM
MMOBEPXHOCTHU U
HarpaBJIeHHas 110
KacaTeJbHOM K dTOM
MMOBEPXHOCTH,
Ha3bIBAETCS CUIION
MMOBEPXHOCTHOTO
HaTsSKEHUS.

OT KaKkuX mapamMeTpoB
3aBHUCHUT CHJIA
IIOBEPXHOCTHOT'O
HATSDKEHUS

Cuiia moBEpXHOCTHOTO
HATSDKEHUS TPSIMO
MPONOPLUOHANbHA ITTUHE
TPaHMIIBI CBOOOTHOM
MMOBEPXHOCTHU KUJKOCTH:
Fi=olL, roe

G - KOOQPUIUEHT
MMOBEPXHOCTHOT'O
HaTOKEHUS. Y KaXIou
JKUJIKOCTHU CBOM. bpatp u3
TalJIHIL

L — nnuHa rpaHuiibl
paznena




Tema 3. MakpoCKONIMYECKHE CBOMCTBA KUIKOCTEN

Tema 4. 'mapocTaTHyecKue MaIUHbI

Bomnpoc

IIpaBUIBHBIN OTBET

Bomnpoc

[IpaBuiIBbHBIN OTBET

B kxakux enmHunax
HU3MepAETCS JaBJICHUE
JKUJIKOCTH

[Ta, aT™m, 6ap, MM pT.CT.,
MM BOJI. CT.

Yto Takoe
BOJIOM3MENIEHUE CYTHA
1 B KAKHUX €AMHUIIAX
OHO U3MeEpseTCA

DTO0 BeC BObI, KOTOPYIO
BBITECHsIET Cy1HO. OHO
paBHO BeCy Cy/JHa.
W3mepsieTcs B TOHHAX, T.K.
Bec 1M Bosp! paBeH 1 T

3akoH Apxumena

Ha Teno, norpyxesHoe B
YKUJIKOCTh, JEUCTBYET
BBITAJIKMBAIONIAs CHJIA,
paBHasi BECY KHJIKOCTH,
BBITECHEHHOM 3TUM
TCJIOM.

Tosxe camoe u 1714 ra30B.

VcnoBue niuaBaHus Tell

YcnoBue 1uiaBaHus Tena —
BEC Tella PaBEH BeCy
BBITECHCHHOH 3TUM TEJIOM
KHJIKOCTH.

3axoH [Tackansg

Kunkocts cpena
MTPAKTUICCKHU
HEC)KMMaeMasi, T03TOMY
JIABJICHUE B KUJIKOCTH
pacmpocTpaHseTcsl BO BCe
CTOPOHBI H 110 BCEMY
00BEMY OJIMHAKOBO.
JlaBieHue B )KUIKOCTH,
HaXOAIIEHCS O
COOCTBEHHBIM BECOM,
3aBHCHUT TOJIEKO OT
BBICOTEI CTOJ10a
JKMJIKOCTH U €€

EcTb 51 pa3Huna B
BEJIMYMHE
BBITAJIKMBAIOILEH CUJIbI
B PEYHOU U MOPCKOM
BOJIE

Ectb. B Mopckoli Bozie oHa
0oJbIIIe, T.K. INIOTHOCTE
MOPCKO# BOJIBI O0JIbIIIE, a
BBITAJIKMBAIOIIAs CUjla
orpejensercs 1no Gopmye
F=mg=pVg

IUIOTHOCTU
p= phg;

KakoBo naBienne 15 atm YeMm oTamyaroTcs Cuiia gaBieHHs — 3TO

BOJbI Ha riTyOnHe 150 MMOHATHUS «CHJIa MIPOU3BE/ICHNE BETUYNHBI

MeTpOB JAaBJICHUA» U ITOHATUA JaBJICHUS U IJIONIaAU, Ha
MIPOCTO «JIaBIICHUE» KOTOPYIO OHO

OKa3bIBATHCHI.
Kakoe naBnenue 7 at™M Kakoe naBnenue 2 MIla

OoJiblie
7 at™m uim 9000 I1a

0O0JIblIIE
17 at™ nnu 2 Mlla
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Kak nasniBaroTcs

JlaBieHue KuIKOCTH

Ha kakue THUIIBI 11O

[To npuHIMIY KEMCTBUS

puOOPHI ISt u3MepsIeTCs NPUHLMIY JeUCTBUSA | MAHOMETPHI

U3MEpEHUS 1aBlICHUS MaHOMeTpamH (OT Tp. no/ipas/iessioTCs MOAPA3ACIIAOTCS Ha

BObI manos — HeHHOTHLIﬁ, MaHOMETPhbI JKUOKOCTHBIC,
peaKuil - B CMbICIIe MEXaHUYECKUe U
Cpelbl, 1aBJICHUE B AIEKTPUUYECKUE.
KOTOPOU U3MEPSIEM).

Kakoe naBnenue 770 MM pT. CT. Kakoe maBnenue 0,1 MIla

OobIe OonbIime

770 MM pT. cT. unu 1 730 MM pt. cT. uu 0,1

aT™M MIIa

®opmyna g p= phg; Buabl Mexanuuyeckux [Toapa3zaensrorcs Ha

onpeJesieHUs MaHOMETPOB MIPY)KUHHBIC U

TUIPOCTaTUYECKOTO0 MeMOpaHHBIE.

AaBJIeHUA XXUAKOCTH

Tema 5. DneMeHTbI TUAPOAUHAMUKH

Bomnpoc

IIpaBuUIBHBIN OTBET

Bomnpoc

[IpaBuiIBbHBIN OTBET

Yto uzyyaer
TUAPOIMHAMUKA

Hayxka, xoropas usyudaer
3aKOHBI JIBUKECHUS
JKUJIKOCTH, Ha3bIBAETCS
TUIPOIMHAMUKOM.
[Tapamertpsl,
XapaKkTepHU3YIOIINE
JIBUKEHUE KUJIKOCTH —
3TO €€ CKOPOCTh U
JaBJIeHUE. 3a/1ada
TUIPOIUHAMUKH —
W3y4YECHUE U3MEHECHUS
ATUX MMAPaMETPOB B
MIPOCTPAHCTBE U BO
BPEMEHMU TPU IBUKEHUN
KHUJIKOCTH.

Kaxkoe Teuenue
Ha3bIBAETCS
YCTaHOBI/IBHH/IMCH

YcTaHnoBuBIIEeCs
(crammmoHapHOE) TeueHue
KHUJKOCTH — 3TO TAaKOE
TECYCHHUE, ITPH KOTOPOM
JABJICHUE U CKOPOCTh B
Ka)KJI0M TOYKE OCTAOTCS
MOCTOSIHHBIMH BO_

BPCMCHH.
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Kakoe TEYCHUE
HAa3bIBAETCA
HEYCTaHOBUBIITUMCS

HeycranoBusieecs
(HecTalmoHapHoe)
TEYEHHE KUJKOCTU — 3TO
TaKoe TEYECHUE, [IPU
KOTOpPOM BCE€ UJIN
OT/CJIbHBIE €€
XapaKTePUCTUKU
(1aBiIEHUE U CKOPOCTH)
M3MEHSIOTCS] BO BpEMEHH
B paccMaTpUBaeMBbIX
TOYKaX MPOCTPAHCTBA.

Yro Takoe
CeueHHUe IMOTOKA

CeduenueM MoToKa
Ha3bIBACTCA ILJI0IIA/b
MTONIEPEYHOTO CEUCHUS
MOTOKA, MPOBE/ICHHAS
MEePIEHIUKYIISIPHO JTUHUAM
TOKA.

Uro Takoe pacxon

Pacxon >KuaKOCTH -
KOJIMYECTBO >KUJKOCTH,
MIPOTEKAIOIIEe Yepe3
cedeHue oToKa 3a
eauHuIly Bpemenu. OH

Yro Takoe

IIpn namunapHOM
JBHKEHUH (J1aT. JOCJIOBHO
«IJIACTUHKA», T.€.
CJIOWCTBIH, TUIOCKHI) - BCS
Macca JKUJKOCTH IBUKETCS

MOKET OBITh O0BEMHBIN . napayieNbHbIMU
KHUJIKOCTU U KaK OH 3 . JaMUHAPHBIA peXUM

(m?/c), MaccoBblIii (Kr/c) 1 CKOJIB3SILLIMMHU JPYT 10
OTIpeICTIACTCS " TCUCHHSI

BecoBoii (H/c). Ipyry

Oo6o3HavaeTcs HECMEIIUBAOIIUMUCS

oykBoii Q= V/t - CIIOSIMU (CTpYHKaMH).

00BEMHBIN PACXO/T.

[Tpu TypOysneHTHOM Tpaexropus —

pexume (1ar. BooOpakaeMasi JIMHHUS,

«OecTopsA0YHBINY) - COEAMHAIONIAS MMOJI0KEHUE

YaCTHUIIBI )KUJKOCTH MaTepUaIbHOM TOUKH B

JIBUKETCS T10 MOCJIeI0BAaTEIHbHBIC
Uro Takoe MIPOU3BOJIBHBIM CIOXKHBIM OnuKaiIIe MOMEHTBI

. . Uto Takoe NMHUA TOKa

TypOYyJICHTHBIA PEKUM | TPACKTOPHSIM, CTPYHKH BPEMCHH.

TCUCHUA

MePEMEIIUBAIOTCS U
IIOTOK XUJIKOCTH
Mpe/ICTaBIseT U3 ceds
OecTopsI0OUHY IO
JIBYDKYIIYEO Maccy.

KHUAKOCTHU

B rupponnHamuke 3To
JIMHUSA, 110 KOTOPOH
JIBUKETCSI YaCTHIIA
KHUJIKOCTHU, U Ha3bIBAETCS
9Ta JIMHUS JINHUEHN TOKA.

Kaxkoe Teuenne
JKMJIKOCTH Ha3bIBAETCS
paBHOMEPHBIM
YCTaHOBUBIIUMCS

PaBHOMEpHBIM
Ha3bIBAETCS TAKOE
yCTaHOBUBILIEECS
JBHUKEHNE, TP KOTOPOM
IJIOIIAb CEYEHUH ITOTOKA
U CpEeNHss CKOPOCTh
ITIOTOKA HE MEHAETCS 10
€ro JUIMHE.

Kakoe Teuenne
Ha3bIBACTCSI HATTOPHBIM

Hamnopnoe teuenue —
TEUCHHE B 3aKPBITHIX
pycnax 6e3 cBoOO HOM
MMOBEPXHOCTHU (IO TpyOam).
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Kakoe Teuenue

be3znanopHoe Teuenue —
TCUYCHUC B OTKPBITBHIX
pyciax co cBOOOTHOM
MMOBEPXHOCTHIO (B PEKE).

Teopema
0 HEPa3pbIBHOCTHU

Teopema 0 Hepa3pbIBHOCTH
ctpyu - lIpoussenenue
IUIOLIAINA IIONIEPEYHOT O
CeUeHHsI TPYOKH TOKa U

Ha3bIBACTCS IOV CKOPOCTH TE€UEHUS
Oe3HaOpHBIM Py JKUJIKOCTHU €CTh BEJIMYMHA
MIOCTOSIHHAS JUIsl TaHHOM
TpyOKH Toka SV = Const.
V1 — CKOPOCTb ITIOTOKA B h — BeicOTa IO TBEMA
ceyeHuu 1 AKUJKOCTU OTHOCUTEIBHO
V2 — CKOPOCTb IIOTOKA B HYJIEBOT'O YPOBHS
YpaBHeHue p YpaBuenue bepnyium 4 P
CEYCHUH 2 p- INIOTHOCTb YKUJIKOCTH
HEPa3pbIBHOCTHU
S1 - momane ceuenus 1 21 _ g — YCKOpeHHE CBOOOHOTO
foToxa S2 - momane ceyeHus 2 pgh+p+ pvi2 =
- naJIeHus
V1S1 =Vv2 S const A

p — AaBiIeHHUE JKUIKOCTH
V — CKOpPOCTb IIOTOKA B
JTAHHOM CECUYCHUU

CxopocTh ucTeyeHus
KHUJIKOCTH U3
OTBEPCTHS

v=\/2_gh

h — BeIcOTa HOABEMA
YKUJIKOCTH OTHOCHUTEILHO
OTBEPCTHUS

g — yCKOpeHHE
CBOOOJIHOTO MaJeHUs

V — CKOPOCTh HCTEUCHUS

Pacxonomep Benrypu

Pacckas o xkapTuHke

Pacckas o xapTuHke

CrpyliHbIil Hacoc

Pacckas o xkapTuHke

KapGroparop (%eKTOp)
Pacckas mo kapTuHKe h+plpg+ v¥2g =H h — reome3nueckast BricOTa
P . (BIcOTa TIONIOXKEHUs). OHa
H — nonnerit
. COOTBETCTBYET
THIPOTUHAMUYECKHMA .
Tpyo6xka [Tuto Hamop MOTEHIIUATHHON YHEPTHH

h — reonesnueckas
BbBICOTA — OTO ...

€IMHHULIBI BECA KUIKOCTH
Ha BbIcOTE h

h+p/pg+ vi2g =H
H — nonuwIii
TUIPOIMHAMUYECKU I
HArop

P/pg-
MbE30METpUUECKas
BBICOTA — JTO ...

P/pg-—
IbE30METPHYECKAsT
BBICOTA (BBICOTA
nasnenus). ['p. piezo —
«IaBIIOY». DTO BHICOTA, HA
KOTOPYIO MOXET
HOHATHCS KHUIKOCTD 3a
CUET JIABIICHUS .

h+p/pg+ vi2g =H
H — noanbIi
TUJIPOAMHAMUYECKUIA
Harop

v?/2g - BBICOTA
CKOpPOCTHOI'0 Hamopa -
3T0...

v?/2g - BBIcOTa
CKOPOCTHOTI'O Haropa. 9To
BBICOTA, HA KOTOPYIO
MOJKET TOTHATHCS
JKUAKOCTD 32 CYET
KUHETUYECKON SHEPIrUM.
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[Toreps nanopa B
TpyOe
hn: h,ElJ'l+ hM

hux - moTepu Hamopa 1mo
JUTHHE TPYyOOIIPOBO/IA,
3aBUCSIINE OT CHJI TPEHHS
U XapaKkTepa JIBUKCHUS
KHUJIKOCTH

hy -notepu Ha
MIPEOJI0JICHIE MECTHBIX
THIPABIHYECKUX
CONPOTUBJICHUI
(3aIBUKKH, KPaHbI,
U3THOBI TPYO, pe3Koe
CY)KEHUE HITN
paciimpenue Tpyo u mp.)

[Torepu Hanopa o
JUTAHE TIPSIMOU TPYyOBI

has (bopmysta lapc)

hw=A- L/d-Vv?2g

A - xo3ddunmeHT
THJIPABINYECKOTO TPEHUS;
L — nnmuHa TpyOGonpoBoa;
d — nuamerp TpyOBI;

v?/2g — cKOpOCTHOI1 Harop

MectHble oTepu
Harfopa

B TpyOompoBo/Ie
hy = Cu " V229

Cm (m3eta)-
KO2(pPHUITHEHT MECTHOTO
conpotusienus. O
XapaKTepU3yeT MOTEPIO
Haropa B MECTHBIX
COIPOTHBIICHUSIX

v?/2g — ckopocTHO
Harop

I'mpopaBnuueckuii yaap

I'mppaBnnueckum yaapos
Ha3bIBAETCS PE3KOE
IMOBBIIICHKE JaBICHUS,
BO3HHUKAIOIIIEE B HAIIOPHOM
TpyOOIpOBOIE TIPU
BHE3aITHOM TOPMOKEHUHU
IMOTOKA YKUIKOCTH.
I'mapaBnuueckuii yaap
MOYET BO3HUKHYTh ITPU
OBICTPOM 3aKPBITHH
3alOPHBIX KPaHOB,
BHE3aIIHOM OCTaHOBKOM
Hacoca 1 T.II.
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Croco0sI ociadiieHns
THIPAaBINYECKOTO
yaapa

1 MemyieHHO€e 3aKphITHE
3aaBuKeK. st aToro
3aropHbIe
MPUCIIOCOOTICHUS ACTAI0T
BUHTOBBIMH.

2 YcraHoBKa niepen
3aIBHKKOHN
MIPOTUBOYIAPHBIX
BO3IYIIHBIX KOJIITAKOB
W
TUIPOAKKYMYJISITOPOB.
IIpu 3akpsITHH 3aABUKKU
4acTb BOJbI 3aXOJIUT B
KOJITIaK, C)KUMast BO3AYX
BHYTpU. J[aBneHue
OBICTPO TaCUTCH.

3 YcraHoBka
3JIEKTPOMArHUTHBIX
KpPaHOB, OTPBIBAIOLINX
CJIMB BOJIBI B
KaHaJIU3aluIo Ipu
TIOBBIIICHUH 1aBJICHHUS.

I'mapaBauyeckuit
TapaH — pacckas 1o
KapTHUHKE

I'mpapaBauueckuit yaap
MOXKET HUMETH )41
MO3UTUBHYIO  (DYHKIUIO.

SIBiieHnEe ruaPaBIMYECKOrO

yAapa HUCHOJB3YyeTcs B
BOJIOTIOTLEMHOM
YCTpOICTBE, Ha3bIBAEMOM

rHApaBJINYCCKUM TapaHOM.

Cudon
He= (Pa- Peax) /p 9

Cudon (rp. «TpyOKa») —
KOPOTKHIA TpyOONpoOBO/I,
0 KOTOPOMY KHUJAKOCTh
U3 BBIIIECTOSIIIETO
pe3epByapa caMOTEKOM
TIBUKETCS B
HIKECTOSIIIIUHI, TPUYEM
4acTh TpyOONpoBoaa
pacrioyio’keHa BhIIIe
YPOBHS KHJIKOCTH B
BBIIIIECTOSIIIIEM
pe3epByape.

H.- BEIcOTa noaneMa
KHUJKOCTU B CUPOHE

Pa - atMochepHoe
JIaBJICHUE

Psax — TOHMKEHHOE
JaBJIeHHE B CU(OHHOU
TpyOKe

P- IIOTHOCTh JKUJAKOCTH
g — yCKOpeHHe
CcBOOOIHOTO ITaCHUA

KaBuTanus

KaBuramus — MmecTHOE
HapyIlIeHHUE CIJIOMIHOCTH
TE€4YeHMsI ¢ 00pa30BaHUEM B
AKUJIKOCTH TApPOBBIX U
ra30BBIX ITOJIOCTEH
(kaBepH), BBI3BAHHOE
MECTHBIM TaJICHUEM
JIaBJICHUS B IIOTOKE.
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2.1.2. MaTtepuaJibl TEKylIero KOHTpoJs ycnesaeMocTu no ¢gopme «KonrpoabHas padoray»

KonTponb mo ocBoeHuto TeMbl B opMe KOHTPOJIbHON pabOThl HAmpaBjieH Ha MPOBEPKY YCBOEHUS
NpOIIEHHOTO MaTepuajia, a TaKKe Ha CIIOCOOHOCTh OOYYaroImMXCs HCIOJIb30BaTh IIOJyYEHHBIE
TEOPETHUYECKUE 3HAHUS IIPU PEIICHUH NMPAKTUYECKUX 3a/1a4.

Kpurepuu ounenku pesynbrara:

Ouenka S (oTam4uHo0) Bee 3a1aun perieHsl MpaBWIbHO U caMocTosATesHO. OdopmiieHrne padoThl
COOTBETCTBYET TPEOOBAHUIM, IPEABIBISEMBIM K O()OPMIICHUIO TEXHUUECKOW JOKYMEHTAIIH.
Ouenka 4 (xopomo) Bee 3a1aun pernieHsl MpaBUIbHO U caMOCTOATENbHO. [Ipu odhopmiernn paboTsl
JIOITYIIEHBI OUTMOKY IO YaCTH COOTBETCTBHUS TPEOOBAHUAM, IPEIBIBISAEMBIM K 0()OPMIICHUIO
TEXHUYECKON JOKYMEHTALNH.

Onenka 3 (yaosiaersopurenbHo) OHa 3a7a4a peleHa NpaBuiIbHO, BTOpasi — HET. SIBHO BBIpa)KEHO
HE YMEHUE, M0JIb30BaThCsl HOPMAaTUBHBIM MATEPUATIOM.

Onenka 2 (HeynoBJeTBopuTeabHO0) Hu onna 3amaua He pemieHa. @opMyJibl HE HallMCaHbl WIN
HAIMCaHbl HEBEPHO M HET MOHUMaHUe (PU3MYECKOTO CMBICIIAa TPUCYTCTBYIOMIUX B HUX BEJIHYUH U

K02 PHUIIMEHTOB; IOJTHOE HE3HAHUE MPABHJI IIEPEBOIa 3aJaHHBIX TapaMeTpoB B eanHUIBI CH.

3aganus Ha KonTpoJsbHylo padorty
(Cm. ¢aiin «KoHTposabHas padoTay». 5 TUCTOB NPHU neyatu 2 Ha 1)
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2.2  MarepuaJjbl IPOMeKYTOYHON aTTECTALUM

Kpurepuu onenku pesynbrara:

Onenka 5 (orsimuno) Ha Bce Bonpocs! /1aHbl OJHBIE U IPABUIIbHBIE OTBETHI; ClIEIAaH
CaMOCTOSITENIbHBIN BBIBOJ BceX (JOPMYII U 1aHO MPABUIILHOE TOJKOBaHUE (PU3UYECKOTO CMBICIIA
NPUCYTCTBYIOIIUX B HUX BETUYMH U KO PUIIMEHTOB; TOKa3aHO YMEHHE, T0Ib30BATHCS
HOPMaTHUBHBIM MaTepHuaioM U 3HaHue MexyHapoaHo# cucreMsl enqunul (CH); npuBeaeHsl NpuMephbl
IIPUPOJIHBIX SIBJICHUI, B OCHOBE KOTOPBIX JIEKAT U3JI0KEHHbIE IIPU OTBETE 3aKOHBI TUAPABIUKU
Ouenka 4 (xopomo) He Ha Bce OusieTa 1aHbI TIOJHBIE M TIPABHIIBHBIC OTBETHI; CAMOCTOSATEIbHBII
BBIBOJ] BceX (DOpMyII clieaH ¢ HEKOTOPBIMU OIIMOKAaMH U HE BCE PUCYTCTBYIONINE B HUX BEIMYUH U
K03 (UIMEHTH TPABUIIBHO UCTOJIKOBAHBI C TOUKH 3pEHUS UX (PU3MUECKOro CMbICIA; TOKAa3aHO
YMEHHE, [10JIb30BAThCS HOPMAaTUBHBIM MaTEPUAIIOM U 3HaHUE MEXIyHapOIHON CHCTEMBI EAMHMUII
(CH); npuBeeHbl IpUMEPHI IPUPOIHBIX SABJICHUH, B OCHOBE KOTOPBIX JI€KAT U3JI0KEHHBIEC IPU OTBETE
3aKOHbI THJIPABIIUKH.

Ouenka 3 (yanoBiaeTBopuTeibHO) Ha Bce BOMpochl /1aHbl HE MOJIHBIE OTBETHI; ()OPMYIIbI HAITUCAHBI C
ommrOKaMu, HE JaHO MPABIJILHOTO TOJIKOBAHUE (PH3UUECKOTO CMBICIIA IPUCYTCTBYIOMIUX B HUX
BEJIMYMH U KO3(PPUIIMEHTOB; TOTHOTO 3HaHHe equHul] CH HeT 1 SBHO BBIPAXKEHO HE YMEHHE,
[10JIb30BAThCS HOPMAaTUBHBIM MaTE€PHATIOM.

Ouenka 2 (HeygoBJIeTBOPUTEIbHO) HY Ha 01MH BONIPOC HET MOJIHOTO U MPAaBUIIBHOTO OTBETA;
(GopMyJibl HE HaNlMCaHbl WM HAIIMCaHbl HEBEPHO M HET NOHUMaHUE (PU3UYECKOTO CMbICIIA
MPUCYTCTBYIOIIUX B HUX BEJIUYUH U K03 uinenTos; moiaHoe Heznanue equuun CH.

Ilepeyenn BonpocoB u auddepeHUNPOBAHHOMY 3a4eTy
no aucuuniauHe «'uapasiankay»
KunkocTh u ee OCHOBHBIE (PU3HUECKHUE CBOWCTBA
’KunkocTh Kak arperaTHoe€ COCTOSIHUE BEIlleCTBa
WneanpHas KUAKOCTH U €€ MTapaMeTPhI
PeanbHast )xUIKOCTh U €€ TapamMeTphbl
Oco0eHHOCTH TEIIOBOTO PACIIMPEHUS BOJIBI
[ToBepXHOCTHOE HATAKEHUE KUIKOCTH
CMaunBaHue

Kam/mns[pﬁoe SIBJICHHUE B XKUJIKOCTHU

© 00 N oo o B~ W N -

JlammacoBo naBlieHUE

[EEN
o

FI/IIlpOCTaTI/IquKOC JIaBJICHHE U €r0 OCHOBHEIE CBOMCTBA

[EEY
[EEN

[TpuHIMIIBI pacyeTOB TUIPOCTATHYECKOTO AaBJICHUS

[EN
N

3aBUCHUMOCTh THAPOCTATUYCCKOro JaBJICHHA OT poaa ) XUAKOCTHU

[EN
w

[TpuOops! 17151 U3MEpEHUs JaBICHUS

[EEN
IS

3akoH Apxumena

[EEN
a1

YcnoBue naBaHus Tela

[EN
(op]

3akoH [Tackais.

[EEN
\‘

JlaBneHue )KUAKOCTH Ha IUIOCKYIO CTEHKY
18 T'mapocraTuveckue MalTuHbI

19 Tlpunun paGoThl THIPOYCHUITUTEIS
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

I'mapaBanyeckuit mpecc

MyabTUILIUKATOD

I'mapaBauyeckuii akKyMyJIsiTOp
I'mapaBauyeckuil JOMKpar

Pabouue xuakocTu

Buapl Tedenns JKUIKOCTH

Bsizkoctb xxunkoctu. Kpurepuii Pelinonbaca
OCHOBHBIC 3aKOHBI IBYDKCHUS KHUJKOCTU

JIuHus Toka

Pacxon sxunkocT

TeopeMa 0 HEPA3PBIBHOCTU CTPYH

Jlamunapusbie U TypOyJICHTHBIC PEXKUMBI TBUKECHUS
YpaBHEeHME HEPA3PHIBHOCTH MOTOKA KUIKOCTH
BriBo ypaBHEeHMI bepHyuM 115 uaeanbHOU KUIKOCTH
Bunbl HanopoB B ypaBHeHUAX bepryiu
IIpuMeHeHne B TeXHUKE ypaBHEeHHE bepHyum
Pacxonomep Benrypu

KapOroparop

CrpyitHblit HacoC (5KEKTOP)

Tpy6xa ITuto

JIB>KeHUE KUIKOCTHU TI0 TpyOam
['unpaBnuyeckue NoTepu B TPyOOMIpoBoaaX
Hcreuenne KUIKOCTEN U3 OTBEPCTUHM U HACAI0K
HeycranoBuBiieecs TBUKEHUE KUTKOCTH
I'mpopaBauyeckuit ynap

Cudon

Kasurarus
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