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1. ®oHAbI OLIEHOYHBIX CPEACTB

q)OH[[ OLCHOYHBIX CPCACTB AUCHUIIIIMHBI BKIIFOYACT B ceos:

3 cemectp
- BOIIPOCHI JUIS ITPOBEJICHHS MIEPBOM IMPOMEXYTOUHOW aTTECTAIHH;
- BOIIPOCHI JJIs IPOBEACHUS BTOPOU MPOMEKYTOYHON aTTECTALIUH;
- BOIIPOCHI K 3a4eTYy;

OWJICTHI K 3aYETYy.

4 cemectp
- BOIIPOCHI JJIs1 IPOBEACHUS IIEPBOM IPOMEKYTOUHOU aTTECTALNH;
- BOIIPOCHI JJIsl IPOBEACHUS BTOPOM MPOMEXYTOUHOM aTTeCTalllu;

BOIIPOCHI K 3K3aMEHY;
OMJIEeTHI Ha HK3aMEH.

macnopT (bOHI[a OLCHOYHBIX CPEACTB I10 JUCHUIITIUHE,

1.1 ITacnopT (poHIa OLIEHOYHBIX CPEACTB MO JUCIHHUIIMHE (TPETHI ceMecTp) (PIOC3++)

Koa xoHTpoaupyeMoi
Ne | KonuTposupyembie pa3jiesibl (TeMbI) P Py HaumenoBanue
KOMIIETEHIIMH (WU ee
n/n JUCHHUILIMHBI ) OLIEHOYHOI'0 CPeACTBA
qyacTu
1 OcHOBHBIE (U3HYECKUE CBOMCTBA OTIK-2 Omnpoc. JlJabopatopHOe
KUIOKOCTU 3aHsTue. Tect
2 | Baskocts xuakoctu. CHIIBL, OIK-2 Omnpoc. JIabopatopHoe
JNEHCTBYIOILIME HA KUIAKOCTh samstue. Tect
Omnpoc. JJaboparopHoe
3 I'mppocratuyeckoe naBieHue OIIK-2 P patop
3aHsaTue. Tect
Ompoc. JJaboparopHoe
4 OcHOBHbIE YpaBHEHUS THIPOCTATUKU OIIK-2 P Patop
3amaTue. Tect
5 Cuibl 1aBJICHHS Ha TBEPJIbIE OINK-2 Onpoc. Jla6opatopHoe
IIOBECPXHOCTH 3ansaTue. Tect
6 | [Ipubops! a1 U3MEpEeHUs JaBICHHUS. OIK-2 Onpoc. JlaGopaTopHoe
9HIOpBI JTaBJIICHUS 3aHsaTHe. TecT
7
3akon Apxumena. [InaBanue ter. OINK-2 Onpoc. JlabopaTopHoe
I'mapocraTnyeckre MalvHBbL. samsite. Tect
8 OTHOCUTENBHBIA MOKOH KHAKOCTH. OTIK-2 Omnpoc. JlaGopaTopHOE
CooOmatomuecst cocy /bl sanstue. Tect




1.2 IlacnopT ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHMUILINHE (YeTBEPTHIN CEMECTp)

Kona xouTpoJupyemoin
Ne KoHnTpoJsmpyemsble pa3ieinbl POTERY HaumeHoBaHue
KOMIIEeTEeHIIUU (MJIH ee
n/n (TeMbl) TUCHMUILIHHBI ) OLICHOYHOI'0 CPeACTBA
4acTu
1| OcuoBHbIe mOHSTHS OIIK-2 Onpoc. JlabopatopHoe
TUIPOIMHAMUKH. saustue. Tect
2 | YpaBuenue bepuyinu s OI1K-2 Ompoc. JlabopatopHoe
UJICaIbHOM U peabHOM JKHUIKOCTH. amsitue. Tect
3 PexuMebl ABMKEHUS )KUIKOCTU U o .
npoc. JJaboparopHoe
OCHOBBI THAPOJIMHAMUYECKOTO OIIK-2 P paTop
6 3aHsATHE. TecT
nojaoous
4 | T'uppaBnuueckue norepu. MectHbie OIK-2 Ompoc. JlabopatopHoe
TUAPABIMYECKUE COITPOTHUBIICHUSI. 3amsTue. Tect
5 | 'mgpaBanyecku TJIAAKUE u OITK-2 Omnpoc. JlaGopatopHoe
IIEPOXOBATHIE TPYOBI. sansitie. Tect
6 Hcreuenune KUIKOCTH YeEPE3 OIIK-2 Ompoc. JTabopaTtopHOE
OTBCPCTHS M HACAJKH 3anarue. Tect
7 HeycranoBuBiieecs 1BUKEHUE OIK-2 Omnpoc. JlaGopatopHoe
KUIKOCTHU. [ 'uapaBiandeckuil yaap samstue. Tect
8 | ®unpTpanus KUAKOCTH. 3aKOHBI OIK-2 Onpoc. Jla6opaTopHoe
(bunpTpaIum XUJIKOCTH B TPYHTAX. 3ansTue. Tect
9 | CraTuka u IMHAMHKA Ta30B. OIK-2 Omnpoc. JlaGoparopHoe
AspoaHaMuKa HHKEHEPHBIX CETEN 3ansTre. TecT
10 | T'uapaBamdeckuit pacuer OIK-2 Onpoc. JlabopatopHoe
pr60Hp0BO)10B 3aHsTue. Tect
Omnpoc. JJabopaTtopHoe
1 I'mppomammHel OIIK-2 P patop
3aHsTue. Tect
12 | LenTtpobexHbie HAaCOCHI. OIK-2 Ompoc. JlabopatopHoe
OOBbeMHBIE HACOCHI. sanstue. Tect




MPUMEPHBIN IEPEYEHh OLIEHOYHBIX CPEJICTB

Ne HaumeHoBanue Kparkas xapakrepucTuka IIpencraBiienue
n/n OII€eHOYHOTI'0 OLI€HOYHOTI'0 CpeJCcTBa OII€eHOYHOTI'0
cpeacTBa cpeiacTBa B
donne
1 | KommokBuym CpencTBo KOHTPOJIS YCBOCHHS Y4eOHOTO Bormpocst o
Marepuaia TeMbI, pa3ziesa Wi pa3IesioB Temam /
JUCITUTUIMHBI, OPTaHU30BAHHOE KaK pazznenam
y4eOHOE 3aHITHE B BUJIE COOCCETOBAHUS JTUCIUTITUHBI
[IperoaBaTelis ¢ 00y4arouMHICs
2 | Hoknan, [TpoaykT caMoCTOsTEeNbHOM pabOThI CTY/IEHTA, TeMbl 10K1a/10B,
coo0IIeHnE MPECTaBISIIOIINI cO00H myOnuyHOe COOOIIEHU I
BBICTYIUICHUC
[o pemenuto ornpeaeeHHoON yueOHo-
MPAaKTUYECKOM, y4eOHO-NCCIIeIOBATEIbCKON HITH
HAay4HOU TEMBI
3 | Pedepar [TpoaykT caMoCTOsTEeNbHOM pabOThI CTY/ICHTA, Tembl
MIPEJICTABISIFOIINI cOO0M KpaTKoe U3JI0KEHUE B pedeparos
MUCbMEHHOM BUJIE MOJIYYEHHBIX PE3YyIbTaTOB
TEOPETHUYECKOIO aHAJIN3a ONPEIEICHHON HayYHO!
(yueOHO-HcCIe10BaTeIbCKON) TEMBI, IJ1€ aBTOP
PaCKpBIBAET CYyTh UCCIIEAYEMOM MPOOIIEMBI,
MIPOBOJIUT PA3JIMYHBIC TOUYKHU 3PCHHUS, a TAKKE
coOCTBEHHBIE B3Il HA HEE
4 | Dk3ameH/3aueT Htoroas (opma O1IeHKH 3HAHHI Bormpoch k -
9K3aMeHYy/3a4eTy




2.1 Onucanue nokasareneid U KpUTEpUEB OLEHUBAHUS KOMIIETEHIIMI Ha Pa3IMYHbIX 3Tanax ux (OpMUPOBAHUS, OMIHCAHHE

IIKaJIbl OIICHUBAHMA.

Tabauna 3
IInanupyemsle pe3yjbTaTbl 0CBOCHHA Kpurepun oneHuBaHUs pe3y/IbTaTOB 00yYeHHs] HaumenoBanue
KOMITETCHIHH Menee 41 6an10B 41-60 6a;10B 61-80 6as10B 81-100 6ans10B OLICHOTHOT0
(Hey10BJIETBOPHUTEJIBHO) (YAOBJICTBOPUTEIbHO) (xopomo) (0TIM4HO) cpeacTBa

Hlugp xomnemenuuu: OIIK-2 ciocoOeH MOJIL30BaTHCS MIPOT
TEXHOJOTMYECKUX IIPOIICCCOB HA BCEX CTAAUAX Pa3pabOTKU M

PaMMHBIMH KOMILJIEKCAMH, KaK CPEACTBOM YIIPABICHUS U KOHTPOJIS, COIPOBOXKICHHUS
SCTOPOXKJICHUHI YITICBOIOPOJOB M COYTCTBYIONIUX IIpolieccoB coznaciho PIOC BO

3HaATL:
- BUIBI M PSKUMBI IBIDKCHHUS )KUIKOCTH;

CdopmupoBaHHbIE, HO CchopmupoBaHHbIe
YpaBHEHHE TUHAMHYECKOTO PaBHOBECHS
N dparmeHTapHbIe 3HAHUS Hemnonnele 3HaHMsA | cofeprkaliiie OTAeIbHbIE CHCTeMaTHYEeCKHe
[PAaBHOMEPHOTI'O TTOTOKA; JIOrapu(pMUIECKHUI1 3aKOH
N . pOoOEITbI 3HAHUS 3HAHUS
pacripeeneHus CKopocTeil B Kpyriioii Tpyoe;
3aKOHBI IBHKCHUS U PABHOBECHS KHIKOCTEH;
YMeTh:
- [10JIb30BATHCSI TPOrPAMMHBIMU KOMILJIEKCAMH,
[PY OCYIIECTBICHUH IPOLIECCOB XPAHECHHS U v
MepeKavKH KUIKOCTECH M Ta30B, a TAKKE MCHMA TOJTHEIC, CchopmupoBaHHbIe
CpeCTBAMM yIIPABIEHNS M KOHTPOIIS YacTHYHBIC YMEHHUS Henonnele yMenuss  |nomyckarorcst HeOObIIHE
yMEHHs

- IPUMCHATDH O6HII/IC 3aKOHBI U YPABHCHU
CTaTUKW U JTUHAMHWKH )KHHKOCTEﬁ, 3aKOHBI

JIBHOYKCHUS U PABHOBECUS )KPI)IKOCTEﬁ;

OIIMOKH

KOHmMpoaupyoujue
Mamepuanst no
oucyuniune, , 3a0aHus
07151 KOHMPONBLHOU
pabomvl, 3a0aHUsL O
1abopamopHot
pabomvl, mecmogule
3a0anusl, memol

Baagernb:

- MPAKTUIECKUMHU METOaMHU OTIPe/IeIICHUS
(OCHOBHBIX (I)I/I3I/IKO-XI/IMI/I‘-ISCKI/IX CBOﬁCTB,
PKUIKOCTEH M Ta30B, METOJMKAMU pacdyeTa
00BEMa U MaCChI IPU MX XPAHEHUH U TTEPEKauKn

10 TpyOOIPOBOAAM PA3TMYHOI0 Ha3HAYCHHUS.

YacruaHoe BJIaACHHUEC
HaBbIKaMH

Hecucremarnueckoe
MNPUMCEHCHUC HABbIKOB

B cucrematnueckom
MIPUMEHEHUH HaBBIKOB

JIOTTYCKAIOTCS TTPOOEIThI

Ycnemnoe u
CHCTEMATHYECKOE

MMPUMEHCHUEC HAaBBIKOB

[pepepamos, doknaoos




2. Kputepuu oleHKHM 3HAHWH CTYJAE€HTOB

2.1 KpuTepum ouieHKH 3HAHUI CTYIEHTOB Ha 3a4eTe

OueHka «3a4TEH0» BBICTABIIACTCS CTYIAEHTY, KOTOPBIH
- IPOYHO YCBOWJI IPEYCMOTPEHHBIIN NMPOrpaMMHBIN MaTepHall;

- IIPaBUIBHO, API'YMEHTHPOBAHO OTBETUII HA BCE BOIIPOCEHL, C IPUBEACHUEM IIPUMEPOB;

- IoKa3aJj riy0oKHe cUCTeMaTU3UPOBAHHbBIE 3HAHUS, BIIaJIeeT IpUeMaMu PACCYKACHHS U COMOCTaBIISET
Marepural U3 pasHbIX UCTOYHUKOB: TCOPUIO CBA3BIBACT C HpaKTI/IKOf/’I, APYruMr TCMaMHi JaHHOT'O Kypca,
JIPYTUX U3y4aeMBbIX IPEIMETOB

- 6e3 oImMOOK BBITIOIHUI MPAKTHYECKOE 3aaHuUE.

OO0s3aTeNbHBIM YCIIOBUEM BBICTABICHHON OIICHKHU SBIIETCS MpaBUJIbHAs peub B OBICTPOM WIIU
YMEPEHHOM TEMIIE.

JloToMHUTENBHBIM YCIIOBUEM IMOTYYESHHSI OLICHKH «3a4T€HO» MOTYT CTaTh XOPOILKE YCIEXU MpU
BBITTOJIHEHUH CAMOCTOSITENIFHOW M PacdeTHO-TrpauvIeckoil padoThl, CHCTEMAaTHYeCKass aKTHBHAs paboTa
Ha JIaOOPATOPHBIX 3aHATHUSX.

OueHka «He 3a4TEHO0» BBICTABJISETCS CTYICHTY, KOTOpbI He crpaBuiicsi ¢ 50% BompocoB u
3ajaHuil OujeTra, B OTBETaX Ha JApyrue BONPOCHl JOMYCTUN CylIlecTBeHHble omunbOku. He moxer
OTBETHUTH Ha JIOTIOJIHUTEIIbHBIE BOIIPOCHI, MPE/IOKEHHBIE TPETIOIaBaTEIIEM.

OueHMBaeTCsl KAYECTBO YCTHOM M MUCbMEHHOM peuM, KaK U MPU BBICTABICHUHU MOJIOKHUTEIbHON
OLIEHKH.

2.2 Kputepum OlleHKH 3HAHHI CTyJIeHTa Ha JK3aMeHe

Onenka «OTJIMYHO» BBICTaBIISIETCS CTYZEHTY, MOKa3aBILEMY BCECTOPOHHHUE,
CHCTEMaTU3UpPOBAHHBIE, IIyOOKHE 3HaHMS y4yeOHOM HporpamMMbl JUCLUIUIMHBL M YMEHHE YBEPEHHO
NPUMEHATh UX Ha TMPAKTHUKE IMpPH pPELIEHUHM KOHKPETHBIX 3a/4ad, CBOOOJHOE U MPaBUIbHOE
000CHOBaHUE MPUHATHIX PELICHHH.

OuneHka «Xopomo» - BBICTaBJSIETCS CTYAEHTY, €CIM OH TBEpPAO 3HAeT MaTepuail,
rpaMOTHO M IO CYIIECTBY M3JlaraeT €ro, yMeeT NPUMEHATH IOJIyYECHHbIE 3HAHUS HA NPAKTUKE,
HO JOIyCKaeT B OTBET€ WJIM B PEIIEHUH 33Ja4 HEKOTOPble HETOYHOCTH, KOTOPBIE MOXKET
YCTPAHUTh C MOMOIIBIO JONOJHUTEIBHBIX BOIIPOCOB IIPEMOABATENS.

OneHka «y/l0BJIETBOPHUTEJIBHO» - BBICTABJISIETCS CTYAEHTY, NOKa3aBlleMy (parMeHTapHBIH,
pa3po3HEHHbII XapakTep 3HAHWH, HEJOCTAaTOYHO IpaBUIbHBIE (OPMYIUPOBKH Oa30BBIX MOHSATHUH,
HapyLIEHUs JIOTUYECKON MOCIIeI0BATEIbHOCTH B M3JI0KEHUH MPOrpaMMHOI0 MaTepuana, HO IpU 3TOM
OH BJIaJIe€T OCHOBHBIMH pa3JiellaMi y4yeOHON MpOorpaMMbl, HEOOXOIUMBIMU AJIS AaJbHEUIIEro 00yueHHs
Y MOKET IPUMEHSTD MOTYyYEHHbIE 3HaHUS 110 00pa3ily B CTaHJapTHON CUTYallUH.

OneHka «Hey10BJIeTBOPUTEIBHO» - BBICTABISETCS CTYJIEHTY, KOTOPHI He 3HaeT Oojbuieit
4aCTH OCHOBHOTO COJIEpX aHUS YU4eOHON mporpaMMbl JAUCHUILUIMHBI, TOIMYCKaeT rpyoble OMNOKN
B (OpMYJIMPOBKAX OCHOBHBIX IMOHATUH AMCIUIIMHBI U HE YMEET HCIOJb30BaTh MOJYUYEHHbIE
3HAHMS NPU PEHICHUH TUMOBBIX MPAKTHUECKUX 3a]aY.

2.3 Kputepus OLeHKH 3HAHUI CTYJICHTOB IIPH NPOBEACHUH aTTeCTALMHI

OuneHka «OTJMYHO» BBICTABISAETCS MPU YCIOBUM NPABUIBHOIO OTBETA CTYJIEHTAa HE MEHEe
yeM 85% aTTecTallMOHHBIX 3aJaHNMH;

OueHka «XOpOIIO» BBICTABJISAETCS MPU YCIOBUU MPABUIBHOTO OTBETA CTyAEHTAa HE MEHEe
yeM 70% aTTeCTallMOHHBIX 3aJaHUMH;

OueHkKa «yJAOBJIETBOPHTEJbHO» BBICTABISETCS MPHU YCIOBUU NPABUIBHOTO OTBETA
CTyAeHTa He MeHee - 51%;

OuneHka «HeyJIOBJETBOPUTEJIBHO» BBICTABIACTCSA MPU YCIOBUHM NPaBUIBHOTO OTBETa
cTyaeHTa MeHee ueM Ha 50% aTTecTallMOHHBIX 3a/IaHHil.



3. OuneHo4HbIe CpeACTBA
3.1 Bonpocsi k I pyOexHnoii arrecranuu: (3 cemectp)

1. PeanbHble U HieanbHbIE )KUIKOCTH, OCHOBHBIEC MIOHSATHUS U ONIPEICICHHUS.

2. duznyeckue cBOMCTBA KUIKOCTEH. [I10THOCTD, yIeIbHBIN BEC, 00BEM, YIAETbHBIN 00HEM.

3. CxxumaemocTtsb xuakoctu, Koapduirent o0beMHOro cxxaTHsi, TEMIEPATypPHOTO PaCIIMPEHUS.
YHOpyrocts napoB >KUJIKOCTH.

4. HazoBuTE peXUMBI JBUKCHHS KUJAKOCTH M YKAKHUTE UX XapaKTEPHbIE 0COOCHHOCTH.

5. Ilosicaute, 4TO TaKoe Kputepuil Pelinonbaca, u Ha30BUTE (AKTOPHI, OT KOTOPBIX OH 3aBHUCUT.

6. [ToBepxHoctHOE HaTsKeHUe. PopMmyia Jlamaca.

7. 'mapocratuka. ['mapocratudeckoe napieHue (Cpennee, MICTUHHOE). EMMHUIIBI U3MEepeHus 1aBJICHUS.
[Tosicuute, 4yTO Takoe aOCOTIOTHOE M M30BITOUHOE TUIPOCTATHUECKOE JABJICHUE U KaKOBA CBA3b MEXKIY
HUMH?

8. IlosicHuTe, 4yTO Tako€ KpUTHUECKOE uncio Pelinonpaca?

9. Ilosicuute, KakUM 00pPA30M MPU TUIPABINYECKUX PACUETaX ONMPENSISAIOT PEKUM JABHKEHUS KHUIKOCTH
H, C KaKOH 11eJIbI0?

10. 'mapocTraruueckoe JaBiaeHUE U ero cBoiicTBa? OObsICHUTE, YTO IOHUMAIOT 110l TEPMUHAMMU:
«BHEIIHEE JABJICHUE» U «BECOBOE JaaBleHHE»? UTOo Takoe TexHWuecKas U (uszndeckas armocdepa, B
KaKUX €MHUIAX BhIpaKaeTCsl.

11. OcHOoBHOE ypaBHEHHE THUAPOCTATHKUA. HanmuimmTe U mosicHUTE OCHOBHOE YPaBHEHHME THAPOCTATHUKH.
Chopmynupyiite 3axon [lackamns.

12. TlosicHuTe, YTO TaKO€ KPUTHUYECKAsI CKOPOCTh, OT KaKUX (JaKTOPOB OHA 3aBUCHT U Kak €€
onpenensor?

13. HanuimuTe ¥ NOSICHUTE aHAIUTUYECKUE 3aBUCUMOCTH MOTEPh HANlOpa MO JIJIMHE OT CpeaHe
CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYpOYJIEHTHOM PEKUMAaX JBUIKEHUS KUIKOCTH.

14. YpaBHenue Diinepa.

15. Coobmaromuecs: cocyasl. OmpeneneHue ypoBHS KUIKOCTH B cocyne. OmpeneneHue MiIoTHOCTH
KHUJAKOCTH B cooOmaromuxcs cocynax. OrmnpeneneHue AaBlI€HUST Ha IOBEPXHOCTH JKUIKOCTH B
COOOIIAOITUXCS COCYax.

16. Hanmmure 1 nosicaute ¢popmyisl lapcu-Beiicoaxa n Belicbaxa.

17. TlosicHuTE, KaK OTMBITHBIM ITyTEM OMPEIENSIIOT BETUYHHBI KOOPPUITMEHTOB A U &,

18. HazoBute npubopsl A U3MEpeHUss U30BITOYHOTO THIPOCTATHYECKOIO JABIICHUS M MOSICHUTE
MPUHLIMIT UX JEUCTBUSA, OCHOBHBIE (popmyrbl. IlosicHute, uro Takoe nbe3oMeTpuueckas Bbicota? 19.
[Tpubops! nns m3mepenus nasiaeHus. [IpuHIUN nelicTBHUS Mbe30MeTpa, Ha YeM OcHOBaH. OmnpeneneHue
JABJICHUS KUJKOCTH B IIbE30METPE.

20. Yro xapakTepu3yroT K0dPPuiueHTs A u & oT Kakux (HakTopoB B OOIIEM clydyae OHH 3aBUCAT U Kak
WX ONPENENSIIOT MPU TUIPABINYECKUX pacueTax?

21. O6BsicHuTe, 4TO Takoe A; U As/d, Kak HAUTH BETUYUHY As TIPH TUAPABIMUECKUX pacyeTax.

22. Onpenenenre TyOUHBI TOTPY>KEHUSI TOYKU U €€ TTapaMeTphl.

lunpocratuyeckue MamuHbl. [[pUuHIUT A€HiCTBUS OCHOBHBIE (POPMYIIBL.

23. JlaBneHue KUIKOCTH Ha CTeHKHU Tpy0. PaspriBaromue ycunus (Tpyoa, pe3epByap).

24. HazoBuTe 001aCTH THIPABINIECKOTO COMPOTUBIIEHUS TPYOOIIPOBOIOB M OOBSICHUTE, KaK
OTpeAeNsAoT 00JaCTh CONPOTUBIICHUS MTPH TUAPABINUYECKUX pacyeTax.



25. M306pa3uTe cXeMbl ABMKEHHS KUAKOCTH TIPH PE3KOM MOBOpoTe TpyOsl Ha 90°, a Taxoke mpH pe3kom
pacIIUpeHUH U PE3KOM CY>KEHUHU TPYOOINpOBOJA U JaiiTe MOSCHEHUS K HUM, yKa3aB, YTO XapaKTEPHO
JUTSL IBUKCHHSI TIOTOKA TPU TPOTEKAHUU €T0 Yepe3 JII000e MECTHOE COMPOTHBIICHUE.

3.2 Bonpocsi ko Il pydexnoii arrecranumu: (3 cemectp)

1. Kakue npuGopsb! a1 u3MepeHusi naBjieHusi Bam n3BecTHbI?

2. ChopmynupyiTe MOHATHS TUAPABINYECKOTO yaapa.

3. IIpsimMoii 1 HePSIMOU THAPABIMYECKUI yap.

4. Yem oTnuyaeTcs 1o Ha3HAUYEHUIO MTbE30METP OT PTYTHOTO MaHOMeTpa?

5. UTo Ha3bIBAIOT OTHOCUTEIBHBIM MIOKOEM >KUJIKOCTH?

6. Urto takoe ¢aza ynapa?

7. OOBsiCHUTE TPOLIECC M3MEHEHUS IaBJICHUS B TPYOOIIPOBO/IE, IUTAEMOM H3 pe3epByapa,

MIPHU TIPSIMOM THUPABIMYECKOM yIaape.

8. UTo Ha3bIBAIOT MOBEPXHOCTSAMU PABHOTO JaBJICHUA?

9. ChopmynupyiiTe 3aKkoH ApXxuUmMena.

10. Hanmmure u nosicaute popmyny H. E. XKypackoro anis onpesenenus mOBBIIICHUS

JaBJICHUS TP yJape.

11. Hanuimue u nosicHUTe (popMyITy JUIsl ONIPEICIICHHS] CKOPOCTH PAaCcCIpOCTPaHEHUs yIapHOM BOJIHBI.

12. Ipuanun padoTs! ruapasiandeckoro npecca. KI1/] ruapaBnnyeckoro npecca.

13. Tlo xakoii QopMyse ompenensieTcss cujia JaBJIEeHUS >KUAKOCTH Ha IUJIOCKHE TOPU30HTAJILHBIE

Iomaaxku?

14. YTo mOHMMAIOT MO MAJIBIM OTBEPCTUEM B TOHKOM CTEHKE IIPH UCTEUEHUHU KUIKOCTH U3 OTBEPCTHIT?

15. Cxaroe cedyeHue, IPUUYUHBI CKATUS CTPYH, YEM OLICHUBAIOT BEIMUMHY CHKATUS CTPYH?

16. O6bsAcHUTE, TOYEMY MTPH UCTEUCHUH U3 HACATOK PAaCXO/] )KUIKOCTH OOJbIIIe, UeM MPH UCTCUECHUH U3
MaJjioro Kpyrioro OTBEpCTUS B TOHKOW CTEHKe?

17. Tlo xakoit (opmyrne ompenensercs Culia AaBIEHHUS >KUIKOCTH Ha IJIOCKHE HAKIOHHBIE CTEHKH.

LenTp naBneHus.

18. Uto Ha3BIBAIOT HACAJAKOM, THUIIHI HACAJ0K, UX Ha3HAUYCHHE?

19. Koaddunuent ckopoctu. UTo OH yunTHIBAET, KaKk Onpeensercs?

20. ITo xakoit popMyIie onpeaenseTcs cuia JaBJICHUS KUIKOCTH HA KPUBOJIMHEHHYIO TOBEPXHOCTh?

21. Koadounuent pacxona. UTo OH yUUTHIBAET, KaKk Onpeaensercs?

22 KoadduimeHT conpoTuBiIeHus (0TBepCTHs, Hacaaka). Kak oH ompesensercs mo ONbITHBIM JaHHBIM?

23. Yto Ha3bIBAIOT TEJIOM JABJICHUS?

3.3 Bonpocsl K 3a4eTy o guciumianie «'uapaBjanka v Hedrerazosass riipoMexXaHuKa))
(Tpertuii cemecTp)

Kon
Ne KOMIICTCHIINH,
n/n | Bompochl HaIpaBJIeHIE
21.05.06
1 PeanbHble U Hi€adbHBIC KUAKOCTH, OCHOBHBIC MTOHSITHUS M ONPEACICHUSL. OIIK-2
®dusnveckre CBONCTBA KUAKOCTEH. [[TOTHOCTD, yACTBHBIN BeC, 00bEM, YACTbHBIN
00BeM.
3 CxkumaeMocTh KUAKOCTH, KoahduiimeHT 00beMHOr0 CKaThs, TEMIIEPaTypHOro
pacmuperns. Ypyrocts napos kuakoct. OITK-1
4 HazoBuTte pexxuMbl IBUKEHUS JKUAKOCTH U YKAXKUTE X XapaKTEpHBIC
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0COOEHHOCTH.

5 IlosicauTe, 9TO Takoe KpuTepuii PeliHonbaca, 1 Ha30BUTE (GaKTOPHI, OT KOTOPHIX
OH 3aBHICHT.
6 [ToBepxHocTHOE HaTskenue. Dopmyna Jlamnaca. OIIK-2
7 I'mapocraTtuka. ['uapocratuueckoe AaBieHUe (CpeaHee, ICTUHHOE). EnuHUIIbD
n3MepeHus naBineHus. [loscauTe, 9To Takoe abCOMOTHOE U H30BITOYHOE
THUAPOCTATHYECKOE JTABICHNE M KAKOBA CBS3b MEXKAY HUMH?
8 [TosicHuTe, UTO Takoe KpuTHyeckoe uncao PeitHonbaca?
9 [MosicauTe, KakMM 00Pa3oM MPU TUAPABINIECKUX PACUETaX OMPEACISIOT PEKUM
JIBMKCHHS KUJIKOCTH H, C KAKOH MENbI0?
10 | I'mapocTaTHdeckoe MaBJICHWE W €ro cBokcTBa? OOBACHUTE, YTO TMOHUMAIOT ITOL
TEpMHMHAaMHU: «BHEIIHEE JaBJIEHHE» U «BECOBoe JaBieHHe»? UYTo Takoe OIlK-2
TeXHU4YecKas M (uzuueckas atMocdepa, B KAKHX SIMHUIAX BBIPAKACTCSL.
11 | OcHOBHOE ypaBHEHHE THAPOCTATUKU. HamummuTe 1 mosSiCHUTE OCHOBHOE
ypaBHeHHe THapocTatiku. ChopMynupyiiTe 3akoH Ilackas.
12 | [osicHuTe, YTO TaKOE KPUTHUYECKAs] CKOPOCTh, OT KaKuX (aKTOPOB OHA 3aBHCUT U
Kak e€ onpeaensoT?
13 | HanumuTe U MOSICHATE aHATUTHYECKNE 3aBUCUMOCTH TMIOTEPH HANOpa M0 AJTUHE OT
CpemHell CKOpOCTH TOTOKAa TIPW JIAMHHAPDHOM W TypOYJICHTHOM pEeXHMax
JIBUKSHHS AKHUJIKOCTH.
14 | YpaBHeHue Dilnepa. OIIK-2
15 | Coobmatomuecs cocyapl. OrnpeneseHne ypoBHsI KHUAKOCTH B COCY/IE.
OnpenesneHre MIOTHOCTH KUAKOCTH B COOOMIAIOIIMXCS COCYIaX.
16 | OnpeneneHue NaBICHUs Ha MOBEPXHOCTH JKUJKOCTH B COOOIIAIOIIMXCS COCY/IaX.
17 | Yrto Ha3BIBAaIOT OTHOCHUTEILHBIM ITOKOEM KUIKOCTH?
18 | Hammmmute n noscaute popmynsl Japcu-Beticbaxa u Beticbaxa.
19 | TlosicHuTe, KaK ONBITHBIM ITyTEM ONPEIENISIOT BETHIHHBI KOOQdUIMEHTOB A 1 &,
20 | HazoBuTte mpubOpHI I N3MEPEHHS N30BITOYHOTO THUAPOCTATUIECKOTO JTaBIICHUS
Y TIOSICHUTE MIPUHLMII UX ACHCTBHS, OCHOBHBIE popMyibl. [losicHuTe, uTO Takoe OIlK-2
MIb€30MeTpHYeCcKas BbIcoTa?
21 | Yro xapaktepusyroT KodpduiueHTsl A 1 £ 0T Kakux (GakTopoB B OOLIEM Cilydae
OHHM 33aBHCAT U KaK UX ONPEAEISAIOT PU THAPABINUECKUX pacuerax?
22 | O6bsicHHTE, YTO TaKoe A, U Ao/d, KaK HAWTH BEUYUHY A, IPU THAPABIHICCKHUX
pacuerax.
23 | OmpeneneHue riayOUHBI IOTPYKEHUS TOUKH U €€ TTapaMeTphbl.
[lMunpocratrueckue Mamuabl. [IpuHIMN NeiicTBHS OCHOBHBIE (hOPMYIIBIL.
24 | JaBneHue )KHJIKOCTH Ha CTEHKH TpyO. PaspeiBatonue ycunus (Tpy0a, pesepByap). OIlK-2
25 | HazoButre oOnactd THAPABIMYECKOTO COMPOTHBICHUS TPYOONPOBOAOB U
00BACHUTE, KaK
OTIPENEISIOT 00JIaCTh CONPOTUBIICHUS IIPU THAPABINYECKUX pacyeTax.
26 | U306pa3ute cXeMbl IBMKEHHS KUIKOCTH NIPH PE3KOM MOBOPOTE TpyObl Ha 90°, a
TaKXe MPU Pe3KOM PacUIMPEHUH U PE3KOM CY>KEHHH TpyOOIpoBoJia U JalTe
MOSICHEHUS K HUM, YKa3aB, YTO XapaKTEepPHO AJIsl ABMIKEHUS ITOTOKA MIPH
MPOTEKAHUH €ro uepes JII00e MECTHOE CONPOTHBIICHHE.
27 | Kakue mpuOopsI 11l m3MEpPEeHHs TaBJieHuss Bam n3BeCTHEI?
28 | Chopmynupyiite MOHITHS THAPABINIECKOTO yapa. OIlK-2
29 | IlpsimMo# M HenpsIMOM TUAPaBIMYECKUHN yaap.
30 | YUewm oTamdaercs 1Mo Ha3HAYCHHUIO TEE30METP OT PTYTHOTO MaHOMETpa?

Oo0pa3en KapTOUYKHU K 3a4€Ty (TpeTuii cemMecTp)




Kaprouka Ne 7 x 3auery no gucnuruinae " napasinuka u
Yy
HedTerazoBas ruipoMexaHuka’.

[TosicuuTe, 9TO TaKO€ JIMHUSA IIOJIHOTO HAropa W Mbe30METPUYECKasl JIMHUA, YTO OyIyT
HPEACTaBIATh COOOM T JIMHUU IPU PABHOMEPHOM JIBUKEHUU PEaJIbHON )KUKOCTH?
YT0 NOHMMAIOT IO TEPMUHOM «KHBOE CEYEHHUE MTOTOKA KUIAKOCTH»?

Hamumure u mosichure dopmynsl lapcu-Beiicoaxa u Belicbaxa. IloscHure, kak
2 OTIBITHBIM IyTEM ONPEACISAIOT BETUYMHBI KOAPPHUIHEHTOB A U &. UTO XapaKTepHu3yoT
KodpuImeHTsl A U & OoT KakuxX (PakTOpoB B OOIIEM cllydyae OHHM 3aBUCAT U KaK HX
OTIPEACIISAIOT NP TUAPABINYECKHUX pacyeTax”?

3 H3mepenue pacxoloB U CKOPOCTEH IKUAKOCTH (OOBEMHBI M BECOBOHM CIOCO0).
Pacxonomep Bentypu, npuHIMN 1E€HCTBUS.

3aB. kadenpoii «T u I'»» P.A-B.Typnyes

Tekymuii KOHTPOJIb

Jlaboparopnas padora 1.1

I/I3MepeHne ITHAPOCTATUYECCKOIO JABJICHHUA U OKCICPUMECHTAJIbHOC MOATBECPKIACHUC

3akoHa [lackana

1. Heab padoThi:
1. V3MepuTh ¢ MOMOIIBIO NMPYXXKUHHBIX MaHoMeTpoB M;, M>, M; (pucynok 1.3) rumpocrarudeckoe
naBieHrne B TpéX Toukax (1,2,3 ), 3ammyOn€HHBIX Ha pa3IMUHYI BEJIMYMHY MOJ YPOBEHb KUIAKOCTHU
COOTBETCTBEHHO Ha hi , ha , h3 HaxonsIEelics B aOCOMOTHOM MOKOE MO JEHCTBUEM CUJIBI TSXKECTH;

2. HOI[TBGPI[I/ITB Ha OCHOBAHHH OIIBITHBIX JaHHBIX 3aKOH HaCKaJ'Iﬂ;

3. HOCTpOI/ITL IO JaHHBIM OIIBITOB Ne 1, 2 B Macmrade SMIOPY MAHOMCTPHYCCKOTO HaBJICHUS I10

rTyOuHe h (cm. puc. 2).

B npocTtpancTBO Ha/1 CBOOOIHOM TOBEPXHOCTHIO MOXKHO TTOJIaBATh CYKATHIM BO3IyX OT
Komrpeccopa 5 o Tpyoonposoy. st coOpoca M30BITOYHOIO THAPOCTATHUECKOTO AABJICHUS B
WINHAPE CIYXKHUT BEHTHJIb (Ha CXeMe He MoKa3aH). B kpbliike nuianHapa (peaabHo AeHCTBYIOMIEH
YCTaHOBKH, pHUC. 1) UMeeTcsl IpeJOXpaHUTEIbHBIN KJIanaH, OTperyaupoBaHHbli Ha naBinenue 500 klla.

2. Onucanue yCTAaHOBKH.

YcTaHoBKa MpecTaBiseT OO0 TOICTOCTEHHBIN CTaIbHOW WINHAP (KOJIOHHA), YAaCTUYHO

3aIl0JIHEHHBIN BOIOH, YPOBEHb KOTOPOI M3MEpsSeTCsl BOJIOMEPHOM TPYOKOi co MmIKanoi (JInHEeHKoi).
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Jl71s i3MeHeHUsI THAPOCTaTUYECKOTO JaBJICHUS HaJl CBOOOIHOM MOBEPXHOCTHIO KUIKOCTH (B
Touke 1) u B Toukax 2 u 3, 3arimyOJIEHHBIX TIOJI yPOBEHb COOTBETCTBEHHO Ha /12 U /13, IOJIKITIOYCHBI
IIpYKUHHBIE MaHOMETPBI M, M>, Ms.

B npoctpancTBo Haja cBOOOJHON MOBEPXHOCTHIO MOKHO MOJaBaTh CKAThI BO3IyX OT

KOMIIpeccopa Mo TpyOonpoBOLy OTKPHITHEM BEHTHIIA.

CxemMa BUPTyaIbHOM J1JAOOpAaTOPHON yCTAaHOBKHU
«H3MepeHne ruApoCTAaTHYECKOI0 JaBJIeHHUS U IKCIIEPUMEHTAJIbHOE NOATBEP:KIeHHe 3aK0OHA
IHackans»

1. Jlns HamojHEeHUs KOJIOHHBI BOJOW OTKPONTE BEHTWJIb I10JIa4M BOJbI, IIETIKHYB 110 HEMY JIEBOU
KHOIIKOW MBIILLIH.

2. Jlns mepeMerieHust KaMepbl K OCHOBHBIM AJIEMEHTaM (MaHOMETpaM U JIMHEHKE) MIETKHUTE 110

HUM JIEBOM KHOIIKOW MBIIIH.

Bo3BpaT kaMepsl B OTJalI€HHOE MOJI0KEHNUE OCYILECTBISAECTCS MPABBIM HIEITYKOM MBIIIH.

4. B pexume nmpocMoTpa JIMHEHKH ucnonb3yiite kiasuimu BBEPX u BHU3 nns nepememenus
KaMepBl.

5. JluA perynupoBaHMs BHEIIHEIO JABJIEHUS B KOJIOHHE MCIOJIBb3YWTE COOTBETCTBYIOIME BEHTUIIN,
LIEJIKAsl IO HUM JIEBOW KHOIKOM MBILIN.

6. Jlig Bo3BpaTa yCTaHOBKHM B UCXOJIHOE COCTOSIHUE HaKMUTE HA KHOIIKY B JIEBOM BEPXHEM YTy
JKpaHa, KOr/a Kamepa HaXOAUTCS B OTIaJIEHHOM IOJIOKEHHH.

[98)

3. llopsaok BbINOJTHEHUS Pa00Thl M 00pad0TKAa ONBITHBIX JAHHBIX
Heo6x011uMo BBINOIHUTS /1B OIBITA, 00€CHIEUnB B IEPBOM Po us6 = (), 2 BO BTOPOM - Py uss > 0.

OnbiT Nel. OTKpBITE BEHTUIIb IOJAYU BOJIBI, HAIIOJIHUTh YCTAHOBKY /10 OTMETKH, YKa3aHHOU
IpernojaBaTesieM, 1 U3MEPUTH C IOMOIIBIO BOJOMEPHOU TPYOKH
U IIKaJIbI TTyOUHBI OTPYXKEHUS /12 1 /3 TOUeK 2 U 3, a TaK)Ke PEBBILICHUS
V2 M1 y3 OCEH BpaIllEHUs CTPEJIOK MAHOMETPOB M> 1 M3 HaJ TOUKaMH UX MOJKIOYEHUS. 3aTeEM U3MEPUTh
MoKa3aHMs BcexX TpEX MaHOMETpPOB (M3, Mo, Ms). IlonydeHHble aHHBIE 3anMcaTh B Tabnuy (rpadsl 4 u
6).
OnbiT Ne2. 3akpbITh BEHTHIIB T cOpOca CKATOTO BO3/yXa, a BEHTHIIb JJIA MOJA4H CKATOTO BO3TyXa
OTKPBITh U BKJIKOYUTH KOMIIpeccop. JIOBECTH py A0 BEIMYUHBI, YKa3aHHOM MPENogaBaTeseM, ocie 4ero
KOMIIPECCOP OTKIIIOUUTH. Jlasiee, U3MEPUTH OJJHOBPEMEHHO ITOKa3aHUsI MAaHOMETpOB M, M>, Ms.
PesynbTarsl u3MepeHuii 3anucats B rpady S5 TaOIHIIbL.
BoInosHuTh BCe BRIYMCIIEHUS, TPEIYyCMOTpEeHHbIe Tabnuei. JlaTh 3aKkiitoueHue 1o pe3yabTaTam
paboThI.

3. OcHOBHbIE KOHTPOJIbHBIE BONPOCHI (K j1ad. padore 1.1)

Uto Takoe ruApOCTaTUYECKOE JaBICHUE U KAaKOBBI €r0 CBOMCTBA?
2. TlosicHuTE, 4TO Takoe aOCOMIOTHOE M HM30BITOYHOE THAPOCTATUYECKOE NABJICHHE M KAaKOBa CBS3b
MEXy HUMU?
3. OObscHUTE, YTO MOHUMAIOT MOJ] TEPMHUHAMHU: «BHEIITHEE JABICHUE» U «BECOBOE JAABICHHUE?
11



Hanummre u nosicHuTe 0CHOBHOE ypaBHEHHE THIPOCTATHKH.
5. Cdopmynupyiite 3akoH [Tackas.
HazoBute mpuOOpsl mjis U3MEpPEeHHs HM30BITOYHOTO THUAPOCTATUYECKOTO ABJICHUS W TIOSCHUTE
MIPUHIUIT UX IEUCTBHUS.
[Tosicuute, 4TO Takoe Mbe3oMeTpUUecKasi BbicoTa?
8. B uéMm cocTosio npuHIMIHAIBHOE OTIIMYUE B YCIOBUAX MPOBEACHHUS MIEPBOIO U BTOPOT'O OMBITOB?
9. 1151 4ero Hy>KHO 3HATh MPEBBIINICHUE OCU BPAILIECHUSI CTPEJIKU MPYKMHHOTO MaHOMETpPa HaJl TOYKOU

€r0 TTOAKITIOUECHUS?

10. Dmropa ruIpoCTaTUYECKOrO IaBJICHUS, KaK €€ CTPOSIT U C KaKOU 1eNbI0?

JlaGopaTopHnas padora 1.1a (bp.)
Omnpenenenne ruIPOCTATHYCCKOTO JABJICHUS M IVIOTHOCTH KUIKOCTH

1. Heab padoThi:
1. OnpenenuTs LeHy JeleHHs CTPEIOYHOr0 MaHOMeTpa B aTMocepax, Kr/M2, M BOJ. CT., MM pT. cT, I1a.
YUUTBIBAs, YTO MAHOMETP UMEET CTO JIEMEHTAPHBIX JICICHUM.
2. OnpenenuTs MIOTHOCTh BTOPOM KUJIKOCTH, CUMTAs!, YTO B JIeBOM MU epeHIIaTbHOM ThE30METpe —
BOJA.
[TpuHnMIUanpHas cXxeMa JIabopaTOPHOM YCTaHOBKHU IIpe/icTaBlIeHa Ha puc. 2.6.
C nmomomipio Hacoca 1 B orpaHndeHHOM 00BEME 2 €O3/1aéTCs COOTBETCTBYIOIIEE JABJICHHE, KOTOPOE
bukcupyercs MaHOMETPOM 3, a Takxke AByMs AU depeHInanbHbIMU Tbe30MeTpaMu 4, 3aOTHEHHBIMHU:
JIEBBI — BOJOW, TMPaBbI KUIKOCTHIO HEM3BECTHOW IIOTHOCTU. [lo MaHoMerpy 3 ycCTaHaBIMBAIOT
JaBlIeHHe, Jlajiee CHUMAIOT MoKa3aHus ¢ depeHIualIbHBIX TEE30METPOB U, MMOJICTABIISAS 3T 3HAYCHUS
B ypaBHeHue (2.1.3), pacCuMThIBAIOT LIEHY JAEJICHUS MaHOMETpa 3 M MJIOTHOCTb XUAKOCTU B MPAaBOM
IIbE30METPE.
N3mepenHoe naBieHre HeoOX0UMO BBIPA3UTh B MATH Pa3IMYHBIX €IMHULIAX U BHECTH B Ta0:.1.
Tabmuna 1

arM. (krc/cm?) (xkr/m?) M BOJ.CT. MM PT.CT. Ia (H/m?)

p

2. Onucanmne yCTAHOBKH.

B nannoii pabote TpeOyeTcst onpeeuTh MIIOTHOCTD KUAKOCTH B ITPABOM ITbE€30METPE U LIEHY AeNECHUS
MEXaHUUYECKOTO MAaHOMETPA, YUUTHIBAsl, YTO B JIEBOM IIbE30METPE BOAA.

Jlyig Havana paboThl BO3AYIIHOIO HAacOca A0CTaTOYHO Haxarh KHOMKY "[lyck" unu kinaBumry "p",
OCTaHOBUTH €T0 MOXHO B JTF000H MOMeHT kHomnKo# "Cron" wnu knaBuieit "s". Kiapuim aeiicTByoT
TOJIBKO B PEKMME AHTIIMNCKON pacKiIaaKy KiaBuarypsl “En”.

3amMepbl BBICOT CTOJIOMKOB JKUAKOCTEH B AU(PepeHIInaTbHbIX THE30METpax MPOBOAATCS MPHU IOMOLIH
TOPU30HTAIBHOM JIMHUM IUTOCKOCTH AB 1 n3mepurensHon nuHenkH, puc. 2.10. U miockocts, u
JMHENKA EPEMEIIAIOTCS 110 IKPaHy C IIOMOIBIO JIEBOW KHONKH MBIIIH, KPOME TOTO, TMHENKA MOXKET
IepeMeNIaThCs KJIIABUIIAMH CO CTPEIIKAMH «BJIEBO», «BIIPABOY», «BBEPX», KBHU3), TAKKE
PacroI0KEHHBIMU Ha KJIaBHATYypeE.

OOparute BHUMaHUE HA Pa3MEPHOCTh IIKAIBI U3MEPUTEIHHOMN JIMHEUKHU- X 2 METPa, 3TO 03HAYAET, YTO
ob1mas amuHa e€ coctaisier 6 X 2 = 12 MeTpoB.

B npornecce paGoThl, 15l MOBBIIEHUS! TOYHOCTH OTCUETA MOKA3aHUH JIMHEWKH U CTPESIKU MaHOMETpa
Bb1 cB0O0OIHO MOXKETE YBENMYMBATh MacIuTal 3KpaHa U MepeMeIaTh ero COASPKUMOE MPH MOMOIIN
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JIEBOM KHOIIKM MBIIIH, JJIs1 3TOTO Ha JIFOOOM MecTe 3KpaHa MpaBOi KHONKOM MBIIIN BBI30BUTE
COOTBETCTBYIOIIIEE MEHIO M BhIOEpHUTE MYHKT "Zoom in" — puc. 2.11. Kak Tonpko yBenuyenue
IIPOMU301IUI0, yKa3aTellb MbIIIN IPEBPALIAECTCS B U300paKeHUE PYKH U CTAHOBUTCS BO3MOXKHBIM
IepeMelaTh BCE COAEPKUMOE IKpaHa MPH MOMOILM Ha)KaTOM JIEBOI KHOIIKH MBIIIIH.

N

*x

10.
11.

12.

13.
14.

15

16.

OcHOBHBIE KOHTPOJIbHbIE BONPOCHI (K Jiad. padore 1.1a bp.)

UTo NOHUMAIOT TTO/T CBOOOHON TTOBEPXHOCTHIO KHUIKOCTH?

Kakumu cBoiicTBamMu 0013aaeT eOuHUYHOe cudpocmamudeckoe oasnenue?
EnvHu4HOE ruIpoCTaTUYECKOE 1aBIEHUE 3TO-

Ot yero 3aBucUT EMHUYHOE THIPOCTATUYECKOE JaBiIeHUE?

Eciu Ha ¢cBOOOJHYIO IOBEPXHOCTH JKUIKOCTH JEHCTBYET aTMOC(HEPHOE JaBlIeHHE P, TO obmee
WU aOCOIOTHOE AABJICHUE B TOUKE JKUJIKOCTHU: BBIPA3UTCS POPMYIION ....

Ecmu Ha CcBOOOJHYIO HOBEPXHOCTh JKMIKOCTH JIEHCTBYET JaBileHHE P, — Oonblne, dem

armoc(epnoe (p,, > P, ), TO aDCONOTHOE JABJIECHUE B TOYKE KMIAKOCTH HAalIEM 110 (popmyJIe:

ITox M30BITOYHBIM JaBIEHUEM TOHUMAIOT ...

Hanummre n 0o0bsicCHUTE OCHOBHOE YpaBHEHHE TUAPOCTATUKU

Uro M B KakuX €JUHMIIAX H3MEpsSeT: XKUAKOCTHOM MaHOMeTp, mbe3oMmerp. Kakoro namieHus
[Ipe30MeTp NAE€T mOKa3aHue. ..

Kak onpenensiercs BpicoTa )XKUIKOCTU B be3oMmeTpe. [Ipusenure popmyiy.

IIpusenure opmyny Ui U3MEpPEHUs NBbE30METPOM JaBJIE€HHUs, PAaBHOTO OAHON atMocdepe B
cOCy/ie 3all0JIHEHHOM BOJI0M?

[IpuBenure hopMyny Ui MU3MEPEHHS MBE30METPOM JABJICHHUS, PAaBHOTO OAHON atMocdepe B
COCY/I€ 3aII0JTHEHHOM PTYTbIO?

Jliig onpeienieHns: pa3HOCTH JaBJIEHUH B IBYX MPOU3BOJIBHO B3ATHIX TOUKAX MPUMEHSIOT. ..
XKuakoctHol nudmaHOMETp AAET MOKA3AHUS. . ..., BBIDAKEHHOMU B ..... ’HUJKOCTH.

. Kak HasmBaercs MMOBEPXHOCTb, Ha MNPOTIKCHUU KOTOpOfI THUAPOCTATUYCCKOC HOAaBJICHUC HC

MCHACTCA.

I'opu3oHTanbHAs MIOCKOCTh B KUAKOCTH, HAXOJAIIEHCS B TIOKOE MO/ IEHCTBUEM CUJIBI TSKECTH
Ha3bIBaeTCs (HapucyiTe, naire onpeneneHus)?

JlabopaTopHas padora 1.2 Bp.
OmnpenejieHde IUIOTHOCTEH HeECMENIMBAIOIIMXCH SKHAKOCTEH B COOONIAIOIINXCSH
cocyaax

1. Heab padoThI:

OnpenenuTh B COOOMAIOIIMXCS COCY/IaX TUIOTHOCTH JBYX HECMEITUBAIOIINXCS KUIKOCTEH

2. Onucanmne yCTAaHOBKH.
Cxema YCTaHOBKH [JIA 3aJIUBKM HCCMCIIMBAIOMIUXCA )I(H}IKOCT@ﬁ U HU3BMCPCHUA BBICOTBI

MOJYYMBIIUXCS CTOJIOMKOB M300paxkeHa Ha puc. 2.14.

NmeroTcst coobmaromuecst cocyanl, B Buae AByX U 00pa3HBIX TPyOOK B KOTOPHIC HAJIMTHI JIBE

HECMEUIMBAIOIIUECS )KUIKOCTU. VIMeeTcs NuHelKa A onpeAesieHus YPOBHS JKUAKOCTH B TpyOKax H
HAacOC JIJIs 3JIUBKU TPYOOK.
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JlaBneHue Ha CBOOOJHYIO TMOBEPXHOCTh JKHUIKOCTEH B KaXKIOM M3 COCYJIOB OyIeM CUuTaTh
OIMHAKOBBIM M paBHBIM P, . JI€rkas »MIKOCTh IUIOTHOCTBIO ,, HPH 3TOM 4YETKO 00O3HA4aTCH

IpaHUIbI pa3/iena TUX KUJIKOCTEH.

[TpoBeném ropr3oHTaNIbHYIO IJIOCKOCTh Y€PE3 IMOBEPXHOCTh pasjieia IBYX KHUAKOCTEH B JIEBOM
COCyJI€ M MepeceuéM 3TOM IIOCKOCTBIO IpaBbii cocyll. Bo3bMEM Ha 3TOM MJIOCKOCTH ABE TOUKHU 1 1 2 U
OIIpEeJICJIUM B HUX a0COTIOTHOE JJaBJICHUE.

3. llopsanok BbINOJTHEHNS pa0oThbl M 00pad0TKAa ONBITHBIX JAHHBIX

Hns 3amuBku sxkunpkoctedd Nel m Ne2 B cooOmraromuecs cocyasl A u B Haxumaiite
COOTBETCTBYIOIME KHOMKH "myck" u "crtom", cM. puc. 2.15. mpu 3ToM KHONKHU "crom" myOIMpYyrOTCS
kiapumramu "a" u "s" keiOopna. KnaBuim eHCTBYIOT TOJBKO B PEXKHME AHTIIMHCKOW pPACKIIaIKK
knaBuarypsl “En”. 3amepbl BBICOT CTONOMKOB >KHIKOCTEH B COCyAax MHPOBOAATCA IMPH IOMOIIH
TOPU30HTAJILHON JIMHUM TJIOCKOCTH AB M BepTHKaIbHOW MU3MEPUTENIBHOW JIMHEHKH — cM. puc. 2.16. U
IJIOCKOCTh, M JIMHEWKA MepeMEIIaloTcs MO 3KpaHy C MOMOIIBIO JIEBOM KHOIIKM MBIIIM, KPOME TOrO,
TUHElKa TepeMelaeTcs KIaBUIIAMHU CO CTpElIKaMU «BBEPX», «BHHU3», «BIIEBO», «BIPABOY,

PacIoIOKEHHBIMU Ha KJIaBUAType.

[Tpoussectu nob6aBneHus xxkuakocteid Nel u Ne2 mpu HaXKaThIX KHOMKAX «ITYCKY.
[IpoBecTu 3amepsl.

IIpousBecTn pacuersbl N0 NPUBEAEHHBIM HUKe GopMyIam

PaccmoTpum Tenepb cooOmaroniyecs: cocyabl, B KOTOPbIE HAJIUTHI JBE HECMEIIMBAIOIIHECS
xuakocty (puc.10, B). JlaBnenne Ha CBOOOIHYIO OBEPXHOCTD KUIAKOCTECH B KOKIOM U3 COCYJIOB OyIeM
CUNTAaTb OAMHAKOBBIM U paBHBIM pO . JIérkas KUIKOCTH IINIOTHOCTBIO p2 , [IpU 3TOM yéTKo 0003HaYaTCs

TPaHUIIBI pa3jena dTUX KUAKOCTEH.

[IpoBenéM ropu30HTaNBHYIO IJIOCKOCTh Y€PE3 MOBEPXHOCTh pa3zena IBYX KUAKOCTEH B JIEBOM
COCyZi€ U TepecedEéM ITOU IIOCKOCTBIO IPaBbli cocyl. Bo3pMEM Ha 3TON MIOCKOCTH /1B€ TOUKH | n 2
(puc.10, B) u onpenenuM B HUX aOCOIIOTHOE AaBJICHUE:

Py =P, +p1ghy; (2.2.3)
Py =P, +P1gh, +p,ghs. (2.24)

Tak Kak >KHIKOCTh HETIO/BIXKHA, TO: P = P, H:
p, =pgh; =p, +p;gh, +p,ghj;; (2.2.5)

wim:
pigh; =pgh, =p,ghs. (2.2.6)
Ecnu IIOTHOCTS P, W3BeCTHA, TO, M3Mepsini ypoBuu xumkoctn h,h, n hjy, moxmo
OTIPE/IETUTH TIIOTHOCTb P .

Ecnmu ke naBneHme Ha CBOOOJHYIO TMOBEPXHOCTh JKHUIKOCTH COCYIOoB A M b HeoamHakoBO
(puc.10, r), To abcomoTHOE NaBieHue B T.1 u T.2. cornacHo ypaBHeHuto (1.5), Oyner Takum:

P1 =P, =Py =Pi18h; (2.2.7)
P, =P, =pgh, =p,gh;. (2.2.8)

Otkyna:
py =pPigh; =pygh, +p,ghs. (2.2.9)

OcHOBHBIE KOHTPOJIbHBIE BONPOCHI (K J1ad. pad. 1.2 bp.):
1. Kak Oynet pacnonararbcsi HOBEpXHOCTHIO PaBHOTO JaBJICHHS B COOOIIAIOMINXCS cocynax?
2. Kak Ha3bIBaeTCs MIOCKOCTD, IPOXOSIIas Yepe3 TOUKH ¢ OAMHAKOBBIM €IMHIYHBIM
THIPOCTATHYECKUM JaBJICHUEM?
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3. Ecmu naBnenue Ha cBOOOIHBIC TOBEPXHOCTH B 000MX COCYIaX OJMHAKOBO, TO ATH MOBEPXHOCTH
OyayT ...

4. Ecnu naBneHue Ha CBOOOJHBIC TIOBEPXHOCTH B O0OHMX COCYAax HEOJIWHAKOBO, TO TO YPOBEHB
CBOOOJTHOM TIOBEPXHOCTH B COCYJIE C ...

5. Tlo mpekpaleHuu IBUKEHUS )KUIKOCTH U3 OJHOTO COCYAA B APYTOU HACTYIHT....cuveneenenn...
T.€. CHJIA JIaBJICHUS Ha CBOOOIHYIO MOBEPXHOCTD KHUJKOCTH B cocyie A Oyaer ...

6. AOcomoTHOE naBieHue P; OyAeT paBHO............... , @ IaBJIEHUE P, OyIeT onpenensaTbes

7. Uro ompenensieT pa3HOCTh YPOBHEH CBOOOHBIX MMOBEPXHOCTEHN ?

8. Kak u no xakum ¢opmyiam orpeaesuM adbCoI0THOE IaBJICHNE B COOOIIAOINXCS COCYaax

9. Ecnmu IWI0THOCTE P B COOOINAIOIIMXCS COCYNaX H3BECTHA, KK ONPEEIUTh IIIOTHOCTD D5 .

10. Ecn naBneHue Ha CBOOOJHYIO MOBEPXHOCTH JKUIKOCTH cocyloB A u b HeoanMHaKOBO , TO Kak

OTpeIeTUTh a0COTIOTHOE AaBjieHUE B T.1 1 T.2.

JlaGoparopnas paodora 1.3 bp.

FI/I)IpaBJIl/I‘IeCKI/Iﬁ nmpecc. Onpex[e.ﬂe}me CKMMAaIoIed CUJIbI B I'MApaBJINYI€CKOM
Impecce Mo nmMoKasaHui MaHOMETpPa

1. Heab padoThI:
Omnpenenenue CUIbl M 1aBIEHUS, CO3JaBAEMOE THAPABIMUECKUM MTPECCOM.

2. Onucanmne yCTAaHOBKH.

I'mppaBauyeckuil mpecc SIBISETCS THAPOCTATHYECKOW MamuHOM. [IpMHIHN NeHCTBHS KOTOPOH
MOXET ObITh ONUCaH OCHOBHBIM YypaBHeHHMeM rujapoctaTuku. Ha ocHoBe 3akonHa [lackans
CKOHCTPYMPOBAHO MHOTO Pa3JIMYHBIX TMIPABIMUYECKUX MAIIMH: CUJIOBBIX LIMJIUHAPOB, THIPABIMYECKUX
MYJIBTUIIMKATOPOB, aKKyMYJISITOPOB.

[Ipecc (puc. 14) cocToUT U3 ABYX COOOIIAOIITNXCSA MEXKIY COOOM IMIMHPOB C MOPIIHIMHU:

MajeiM 1 (Tutomaasio Sl) 1 607pITUM 2 (TIJTOIIA/IBIO 82 ). Mautblii mopiiieHb UMEET MITOK 3, K KOTOPOMY

qyepe3 pbryar 4 nepenaéTCH ycuiaue q . HpI/I OTOM Ha IITOK, a CJICA0BAaTCIbHO, U HAa BECh MaJjbli

TnopieHs, OyzeT aeiicTBoBath cuna 1 :
ac

T=q—. 2.3.1
% (2.3.1)

rae: aC — mie4o MoMeHTa cuisl (, M;

ab — mreuo momenra cumer T, m.
Cuna T sBnsercs moBepxHOCTHOH, jeifcTByromieidl Ha KaXkAyl0 TOYKY KHIKOCTH,
CONpPUKACcaIONIeHcs ¢ IOBEPXHOCTBIO MANIOro MOPIIHS M CO3/IatoLiei napjieHue P :

T 4T
p=—=—+ (2.3.2)

Sl TEdlz
3akoH Ilackansa. M3meHeHume JaBJICHUS Ha TOBCPXHOCTU KUIAKOCTH, BCIACT K H3MCHCHUIO
aOCOJIOTHOTO JaBICHHUS B KaXIOW TOYKE OOBEMa JKHIKOCTH Ha BEIMYUHY, PaBHYIO H3MEHEHHUIO
AABJICHUA HAa MOBCPXHOCTHU, CCJIN IPU 3TOM KUIAKOCTb 6y,Z[CT HaxXxodUTbHCA B COCTOSAHHUHU ITOKOA. To CCTh,
€CJIM U3MEHEHHUE JABICHUSI HAa ITOBEPXHOCTHU XKUIAKOCTU PaBHO Ap, TO U B KaXJIO0M TOUYKE JKUIKOCTH

MOJIYYUM YBCIIMYCHUC NABJICHUS HA Ap HC3aBUCUMO OT €€ MOJIOKCHUS, YTO BUAHO U3 YPABHCHUS:

p=p, +Ap+pgh. (2.3.3)
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CrnenoBartenbHO, AaBICHHUE MO OOJIBIIMM MOPUIHEM PABHO JABJICHUIO O]l MAJIBIM MOpIIHEM P,
a CuJjia Q , BOBHHMKAromas 1mpu 3ToM, OInmpeacCiIACTCA 110 BhIPAXKCHULO!
2
nd;

Cuna Q Gyzer Bo cTonbKO pa3 Gosblie cuabl 1 , BO CKOMBKO pa3 MIIOIAAb HOPIIHI S 5 Oyner

GOJIbIIIE TUIOLIAM MAJIOTO MIOPIIHS S, :

Q_S 1%
T S S,
HJIK, YYUTbIBasd MOMEHT CHUJIbI:
S, ac

= . 2.3.5
Q qSl o (2.3.5)

B neiictBUTENHLHOCTH cHa Q 6YI[6T HECKOJIBKO MCHbBIIC, YE€M pACCUUTAHHAA 110 YPABHCHUIO

(2.3.4), BcneacTBHE TPEHUS MOPUIHS O CTEHKHU LMIUHAPA. DTO YMEHBUIEHUE YUUTHIBAETCS BBEJCHUEM
koo uimenta nonesuoro aecreus 1 = 0,8 u Torna:

S, ac d; ac
=Nq—=—=nq——. 23.6
Q nqs1 - nqd12 "~ (23.6)

3. llopsaok BbINOJTHEHUS Pa00oThl M 00pad0TKAa ONBITHBIX JAHHBIX
[Tpu m3yueHun paboTHI mpecca HEOOXOAUMO MPHIOKUTH PyKoil ycunue ( K pbruary 4 u 1o

MTOKa3aHUI0 MAHOMETpa 5 ONpeNeInTh JaBleHue P B IMIpaBIMYECKOM cucTeMe Mpecca. Y YUThIBasi, YTO

pa3Mepsl Ipecca Majbl, U3MEHEHUE JIaBJICHUS, CB3aHHOE C U3MEHEHHEM THIPOCTaTHUYECKOM BBICOTHI,
MO’KHO HE YYUThIBaTh. Tpedyercs paccuuTaTh NPUIOKEHHYIO K pbluary cuiy (| U Mmpeccyrollyro CHy

Q.

CxeMaTuyHOE YCTPOMCTBO THAPABIMYECKOr0 Ipecca H300pakeHo Ha pucynke 2.18. s
BOCIIPOU3BEICHHs pabOThI THAPABIMYECKOIO Ipecca HEOOXOAMMO TOJBECTH Kypcop K pydKe NMpHUBOJA
W, HO)KUMasl JIEBYI0 KHOMKY MBIIIN, MEIJICHHO MEepeMeniaTh PyKOsITKY BHH3 JI0 yIOpa, IMPH 3TOM 00a
MOPIIHS NPUAYT B ABWKeHHE. OTIycKaHue JIEBOW KHOIMKU MPUBEAET K BO3BpATy phlyara U MOpPILHEH B
HCXOHOE TOJIOKEHHE.

[TpeaBaputenbHo Hakaras kinaBuma "f' keitbopaa nmomoxxker Bam mepemeriats pyuky mpoCThIM
IBIDKEHHEM MBIIIA, HE HaXWMas TpPU 3TOM HUKAaKuUX €€ KHOMOK. Takoil pexuMm 1mo3BomuT Bam
MOBEPHYTh PYUKY Ipecca BHU3 J0 ymnopa (mepeBecTd €€ B TOPH3OHTAIbHOE MOJOKEHUE) M, OIyCTUB
yKasarellb MBIIIH €€ HUKE, COXPAHUTh TOPU30HTAIBHOE MOJIOKEHNE PYUKH — CM. puc. 2.19.

Yro, B cBOIO ouepenp, MO3BOJUT BaM HampsaMyl0 H3MEPUTH COOTHOILEHHUE IIJIEY pblyara ¢
MTOMOIIbIO TOPU30HTAIBHOM TMHEHKH. OTcUET pasmepoB "ac" u "ab" mieu ppryara ciieayeT IpOU3BOIUTH
OT CepeIMHbI PYKOSITKU pblyara — Touka "c" 10 OCH BpallleHHs CaMOro pblyara — Touka "a" v OT TOUKH
yIopa B IITOK Majoro MmopiHs — Todka "b" mo Touku "a". BepHyTh pydKy B HCXOJHOE TOJIOXKEHHUE
MOXKHO OyJieT, HaxkuMasi kinasuiry "s". KiaBuimm nefdCTBYIOT TOJIBKO B peKUME aHTIIMICKON pacKIaJku

KJ1aBuarypsl “En”.

Bce 3amepbl mpou3BOAATCS U3MEPUTEINBHOM JTUHEWKOW. JIMHENKAa mepemMeniaeTcs 1mno 3KpaHy C
MOMONIBIO JIEBOM KHOINKHK MBIIIHA, KPOME TOrO, JIMHEMKa MEepeMENIaeTCs KJIAaBHIIAMU CO CTPEIKaMH
«BBEPX», «BHU3», «BIIEBO», «BIPABOY», PACIOJIIOKEHHBIMU HA KJIABUAType. YCTAHOBJICHHAs! pa3MEPHOCTh
ITKaJbl TOPU3OHTAILHON W3MEPUTEIBHOW JIMHEWKH - X 2 CM. DTO O3Ha4aeT, 4yTo oOmas aauHa e&
cocTaBisieT 6 X 2 =12 caHTUMETpPOB.
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4. OCHOBHBIE KOHTPOJIbHbIE BONPOCHI (K J1a0. pad. 1.3 bp.):

1. Hasnadenue u mpuMeHEHHE THIPABIMUYECKOTO Ipecca.

2. Yro mpeacTaBusIOT U3 ce0sl THAPOCTATUYECKIE MAIIUHBI?

3. Ha uem ocHOBaH MpUHIMIT AEUCTBUS THAPOCTATUYECKUX MALITHH?

4. Hapucyiite u 00bACHUTE CXeMY PabOTHI THIPOAKKYMYJIISATOPA.

5. BeiBeaute ko3¢ duIeHTa Mojae3Horo AeicTBUs npecca 17

6. [ns yero npennasHaueH ['uapaBauuyecKuii akKymysasaTop?

7. Kak paccunTbIBaeTcsl SHEpIHs, HAKOIJIEHHAs aKKyMYJISITOPOM IPU IOJHOM HOAbEME
yHxepa?

8. Kak onpenenuts ruipoCcTaTHuECKOE JaBIECHUE, CO3/1aBAEMOE THAPOAKKYMYISITOPOM

9. Tumpocratmyeckoe NaBICHUE, CO3ABAEMOE AKKYMYJSTOPOM, OyIeT TeM....., YeM MEHbIIE

IJIOLIA]b CEYEHUS ILUIYHXKEpa.
10. Kakum ypaBHEeHHEM ompeensieTcs moiHas paboTa, coBepiiaemas TuIpOoakKyMyIssTOpoM?

JlaGoparopnas padora 1.4 bp.

OnpeueneHne CWJIBI JaBJICHUA KUAKOCTH Ha IVIOCKYIO MTOBEPXHOCTH

1. Heab padoThIi:
1. Onpenenenuie CUIIbI CYMMapHOTO JJaBJICHUS BOJIbI HA TJIOCKYIO CTEHKY.
2. Pacyer mosioxeHust LIEHTpa JaBICHHUS.
3. IlocTpoeHue 31opsl AaBICHUS U BBIYHCICHHE ee 00beMa.
2. Onucanne yCTAaHOBKH.
Pabota BeIMONMHAETCS HA ONBITHOW YCTaHOBKE, M300pakeHHOU Ha puc. 2.21.

TpyOa KBaJpaTHOTO CEYEHUs CO CTOpOHOM a4 = 95 MM 3aKpbITa HAKJIOHHOW KPBILIKON

momageio S =127,5cm®> ¢ yrmom makmoma O =45°. B pesepsyap Hamuta BOja

3 . o o
(pB =1000 kr/m ). Kpsliika Tpikata K Tpy6e CHiIOi JaBNeHHs BOABI P M CHIOH COOCTBEHHON

TSDKECTH GKp = 0,290 xr. Kppimka moBopaynBaeTcsi OTHOCHTEIBHO JIMHUH ype3a; PACCTOSHUE OT OCH

BpallleHus 10 TpYyOsl od =55 mm; mn = 90 mm. Konen KPBIIIKK B TOUKe “C”’ COeMHEeH ¢ TpocoM |
, KOTODBI, MPOXoas vepe3 6i10ku, BHEe pesepByapa mpukperuter k mromanke (G, =0,125«r) ¢

rpysom G, mpuem, G, =G, + G,

rp?
3. llopsaok BbINOJTHEHHS PA00OTHI M 00pa00TKA ONBITHBIX JAHHBIX

Cxema »HKCHEpPHMEHTAJIbHONW BHUPTYaJbHOW YCTAHOBKM ISl ONPENEIICHUS CHJIbI JaBJICHUS
KHUJIKOCTH Ha IJIOCKYIO MMOBEPXHOCTh M300paXkeHa Ha puc. 2.22.

B pesepByap HanuBaioT OO0 ONpEAEIEHHOrO ypoBHsS BoJy. CuioW JaBieHUsi BOAbl U CUIIOU
COOCTBEHHOM TSDKECTH KpBIIIKA 3aKphIBAaeT ceueHue TpyOnl. Ha momranky, 3akperieHHy0 Ha Tpoce,
YCTaHABJIUBAIOT TPy3 Grp. 3aTeM 4epe3 CIYyCKHOW KpaH BOAYy M3 pe3epByapa BbUiMBaroT. Korga

MOMCHT CHJIbI TSDKCCTHU T'Py3a Gl oTHOcUTeNnbHO ocu O craHeT OoOJbIIe CyYMMbl MOMCHTOB CHIJIbL

JIABJICHUS BOJBI HAa KPBIIIKY U CUJIbI TSXKECTH KPBILIKHU, TOCIEAHSSI OTKPOETCS U BOJa MOTEYET MO TpyOe
KBaJpPaTHOI'O CEYCHUS.
[Ipu npoBeneHnH pabOTHl HEOOXOAMMO ONPEACTHTh Maccy TIpy3a Grp U U3MEPUTH 110

BofoMepHoi TpyOke ray6uny H Bombl B pesepByape B MOMEHT mOTHOTO OTKPHITHS KPBIILKH.

O0padoTKa ONBITHBIX JAHHBIX
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CI/IJ'Iy JaBJICHUSA BOJBI Ha KPBIIIKY BBIYUCIIAKOT, YCTAaHOBHUB MOaBJICHHUC B ICHTPC TAXKCCTU

KPBIIIKH, 9YTO OMPEACTSETCS TITyONHON MOTPYKEHHS €TO0.

['myOuHy morpy’keHusi [eHTpa TSHKECTH KPBIIIKM B MOMEHT OTKPBITUSI YCTaHABIUBAIOT IBYMS

METOJaMM:

1) HEemocpenCTBEHHO U3MEPEHUEM:

C

h =H- mn+% ; (2.4.3)

Hagamnom pa6OTbI ABJICTCA NYCK JKHUIAKOCTH M3 BOJOIIPOBOAA, IJId YCro AOCTAaTOYHO

IIOMECTUTh YKa3aTedb MbIIIK (Kypcop) B 00JaCTh KHONKH «IIyCK BOJABDY U HaXKaTbh JIEBYIO KHOIKY
Mbin. [locie yero 00bII0i Mpo3padynblii 0ak MOCTENEHHO 3aMOIHUTCS BOAOK. HakiioHHas KpbIKa
CBOMM BECOM, @ 3aTEM U JABJICHUEM BOJBI HaJ HEH IPUKPBIBAET OTBEPCTHE, CPE3AHHOE IOJ YIIIOM
45° na Topue kBaapaTHOU 95 X 95 MM, TaKkke Mpo3payHOi TpyObl U HE AAET KUAKOCTH BOZMOKHOCTHU
BbITE€Yb yepe3 3Ty TpyOy. Ilpu 3amonHenun 6aka, Ha IJIOLIA/IKY, BUCALIYIO Ha TPOCE, NEPEKUHYTOM
yepe3 OJIOKM U COEIMHEHHOM C HaKJIOHHOW KPBILIKOM, MEPEHOCATCS U yCTaHABIUBAIOTCS OJIMH WM
JiBa I'py3a C MOMOIIbIO JIEBOM KHONKH MBIIIM. 3aT€M BBIOOPOM CTENEHU OTKpbITUS BeHTWIA (0-5)
3aJaeTcsl Hy)KHas CKOPOCTh CJIMBA BOJbL. Takoe cOCTOsSIHHE J1a0OpaTOPHOM yCTaHOBKHM M300pa)KEHO

Ha puUCyHKe 2.23.
5. OcHOBHBIE KOHTPOJIbHBbIE BONIPOCHI (K Jiad. pad. Nel.4 bp.):

1. Yto npeacrasisier codboit Cua AaBiaeHHs Ha IIIOCKYH0 ITOBEPXHOCTH?

2. Kax onpenensiercs Cuna naBiaeHHs Ha IVIOCKYIO OBEPXHOCTh?

3. UYro cnexyer uMeTh BBUY IIPHU ONPEEICHUN CUIIbI IaBJICHUS KUJIKOCTH Ha CTEHKY cocy/a?

4. Cuny naBieHUS MOXKHO OIPENEIUTh HE TOJIBKO 0 YPAaBHEHHUIO. ..

5. UYTO Ha3bIBAETCS LIEHTPOM JaBJICHUS?

6. IlonoxeHue LeHTpa AaBICHUS U CTEHOK, 00J1aJal0IUX BEPTUKAIBHON OCbI0 CUMMETPUH, IPU
yueTe TOJIbKO U30BITOUYHOTO AABJICHHUS HAXOAUTCS C TOMOIIBIO?

7. Yro Takoe Jlunus ypesa?

8. Omna Bceryia 00JbIIIe HYJISI U paBHA HYJIIO TOJIBKO MPU TOPU30HTAIIBHOM OJIO0KEHUU CTEHKH.

9. Kakas BennurHa Ha3bIBACTCS SKCLIEHTPUCUTETOM THAPOCTATUYECKOTO 1aBICHUS ?

10. DKCIIEHTPUCUTETOM THJIPOCTATHUECKOT 0 AABJICHUS BCETa ........ HYJISI U paBHA HYJIIO TOJIBKO
IpH ......

11. CnenoBareiabHO, LEHTP MAABJICHUS BCErZa PACIOIOKEH .......... U COBIAJAET C....... IIpu
TOPU30HTAIILHOM ITOJIOKEHUU CTEHKH.

12. Kakoe  pacnosiokeHue  IUIOIAJM  CTEHKHM  OTBEYaeT  MAKCUMaJIbHOMY  3HA4YCHHIO

JKCLIEHTpUcHuTeTa’?

JlabGopaTopnas padoora Nel.S bp.
OTHocHTe/IbHOE PABHOBECHE KHIKOCTH BO BpallaloLIeMcsi cocy/ae

1. Hesan padoTsI:
1. Onpenenenune 4aCTOTHI BpAIlIEHUs BPAIIAIOIIErOCs cocyaa, 1N .
2. IloctpoeHue cBOOOTHON MOBEPXHOCTH KUAKOCTH ONBITHBIM U PACYETHBIM ITYTEM.
3. Ioctpoenue smiopbl H30BITOYHOTO AABJIEHUS HA JTHO COCY/a.

2. Onucanve yCTAaHOBKH.
Cocyn ¢ xunkocteio 1, cM. puc. 2.27, npuBOJUTCS BO BpAIlEHUE OT JIEKTPOJBUTATENS 2 Uepes3

yepBAUHylO nepenauy. Ha croilke 3 ykpemieH XOI0BOW BHHT S5, BIOJIb KOTOPOTO pPacroyioKeHa
ropu3oHTainpHas JuHelka 4. Ha BuHTE 5 ycraHOBieHa KapeTka 6 C BEPTUKAIbHOW IOABMIKHOMN
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JUHEUKOU 7, KOTOpasi HWKHEH YacThlO MEPEXOAUT B UTITy. TakuM 0Opa3oM, Uriia UMEET BO3MOKHOCTh
IepeMenaTbCs BJOJIb TOPU3OHTAIIBHOM OCU X W BEPTUKAJIBHOU OCHU Z .

[lepen Hayanom ombiTa HEOOXOJUMO YCTAHOBHUTH IOJIOKEHHWE OCH BpAlllEHUS U IUIOCKOCTH
cpaBHeHUs. [lonokeHne OCH BpaIllEHHsS ONPENENAECTCS C MOMOIIBK) TOPU3OHTAIBHOM JIMHEWKH. Jlist
3TOr0 HY)XHO NEPEMECTUTh KapeTKy BIEBO TaK, YTOOBI KOHELl UTJIbI KOCHYJICS BEpXHEW BHYTpEHHEH
KPOMKH COCYyJa, M 3amucaTh B TaOJ. 2 ToKa3aHHs X' TOpH30HTAIbHOM IMHEHKH. 3aTeM MepeMecTHTh
KapeTKy BIIPaBO TaK, 4TOOBI KOHEI| WIJbl KOCHYJCS IUAMETPajbHO MPOTHBOIOJIOXKHOW BEpXHEH
BHYTpEHHEH KPOMKH COCy/a, U 3alucaTh mokasanus X . IlomokeHume OCH BpallleHHs OIIpeesseTcs
paccTosHueEM X OT Haydaya orcuera. OueBUIHO, UTO:

'

X'+x'
Xy =—
0
2
Mo:xHO onpeeNuTh paanyc cocya:
X!_X"
I' —=
2

ITonoxxeHue IIOCKOCTHU CpaBHCHHS YCTAHABJIMBACTCA C IMIOMOLIBIO BepTHKaHBHOﬁ JIMHEUKH.
HpI/I60p CACIaH TaK, YTO INIOCKOCTb CPAaBHCHHUA COBIIAAACT C AHUIICM COCyaa, Y€MY COOTBCTCTBYCT
IIOKa3aHUC HOHUWYCAa Ha BepTHKaHBHOﬁ HHHeﬁKe, PpaBHOC HYIJIIO. HepeMeCTI/IB KapCTKy Ha PaCCTOSAHHUC

XO OT Ha4daJjla OTCUYCTa TakK, YTOOBI KOHCII UI'JIbI pacCIiojiarajicsa Ha OCHU BpalllCHUsA, BKIOUUTDb IBUIATCIIb.

Korma ycTaHOBUTCS OTHOCUTEIILHOE PaBHOBECHUE >KHJKOCTH, MOXHO MPHUCTYIMUTh K BBITIOJHCHHUIO
nabopaTopHON pabOTHI.

Jl1s TOro, 4To0Bl OIPENENUTh PACCTOSHUE Z(), CIEAYET IEPEMECTUTH BEPTHKAILHYIO JIMHEHKY

TaK, 9TOOBI KOHEIL[ UIJIbl KOCHYJICS BEPLIMHEI Iapa0O0JI0KIa U [0 HOHAYCY OIPEIEIIUTh 3HAYCHUE Z ) .

[Tocne sToro cnenyer 3aAaTh HECKOJbKO 3HaueHWM panmyca BpamieHus (8 ... 10 3HaueHuit).
3arem, nepeaBuras IMOCIEJOBATENBHO KApETKy B TOPU30HTAIBHOM IUIOCKOCTH OT Hadaja OTcYeTa Ha

pacCTodAHuA, COOTBCTCTBYIOIIUEC paJuyCaM 1‘1,1‘2 n TaK AajJec, U KacCasiCb KOHIIOM HIJIbI CBO60,Z[HOI>1

MMOBEPXHOCTH, ONIPECACIUTD IO HOHUYCY Zl . ZZ uT.ao. Z[aHHLIe Ha6J'IIo,[[eHPII>i 3aHECTH B TaOII. 3.

3Has Uil KaKIOTO OmbiTa I' W Z, ¢ TOMOIIbI0 ypaBHEHHS (2.5.1) ompeaensioT yrioBYyIO
ckopocth (0. [Ipum sToM OyIeT mMOMydyeHO HECKOJBKO 3HAYEHHWH YTJIOBOM CKOPOCTH, U3 KOTOPBIX
HE00X0IUMO ONPEEIUTh CPETHEE:

L0+, .0
g, = i :

YactoTa BpaIllCHUA coCyaa:

_ 0,60 _ 0,30

271 T
3aTCM CTpOSIT HpO(I)I/IJIB HOBerHOCTI/I 110 1aHHBIM H3MCpCHHI>i, T.€. I10 3HAQUEHUsAM Z U I. HOCHG
3TOTO CTpO?[T HpO(l)I/IJ'H) HOBerHOCTI/I 110 JaHHbIM pvaeTa, JJIs1 4ero onpenenﬂ}oT BHOBB I10 ypaBHeHmo

n

(2.5.3)

(2.5.1) xoopauHaTy Z, UCIONL3ys 3HAYEHUA Z,, (M., W paamyca Ajs JAHHOH TOYKHU. Pe3ynbrarsl

cp
pacueToB 3aHocAT B Tabin. 3 W HaHOcAT Ha rpaduk mnpoduns mnoBepxHocTH. Bce mocTpoenus
BBINOJIHSAIOTCS B MacIITabe Ha MUJUIMMETPoBO# Oymare B eaununax CH.

Jns onpenenenuss U30BITOUHOTO THAPOCTATUYECKOTO JABJICHUS HA JTHO COCyJa U MOCTPOEHUs
SMIOPHI AABICHHUS PACCUUTHIBAIOT JIABJICHUE OT CHJI TSXKECTU M IIEHTPOOe)HOU. Tak Kak cocys OTKpBIT,
U JTHULIE COCyJa COBMAJaeT C MIOCKOCThIO CPaBHEHUS, N30bITOYHOE JIaBJICHUE CIEIYET ONPEAEsATh 10
dbopmyie:

(021'2
Puss = pT +PgZ- (2.5.4)
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3HaueHUSA JaBJICHUS PAaCCUUTBIBAIOTCA IJISA BCCX 3HA4YCHUH T . I[aHHBIe pacucTa 3aHOCAT B TaoJI.

I[J'ISI IMOCTPOCHUS SIIOPEI HU30BITOYHOI'O JaBJICHHUA I10 BepTHKaﬂbHOﬁ OCH OTKJIAABIBAKOT 3HAYCHUA
pH36 B BHUAC BCKTOPOB CHJI, HAIPABJCHHBIX IIO0O HOpPMAJM K TOYKC Ha IMOBCPXHOCTHU 1HA COCYyJaA.

KoopauHaTel TOYEK OTKIJIAABIBAIOTCS IO TOPH3OHTAJILHOW OCH M COOTBETCTBYIOT 3HAUCHHSIM
COOTBETCTBYIOIIMX PAANYCOB I' . 3aT€M KOHIIbI BEKTOPOB (CTPENIOK) COCTUHSIOT MJIaBHOM JIMHUEH.

3. llopsanok BbINOJTHEHNS pa0oThbl M 00pad0TKAa ONBITHBIX JAHHBIX

Bremnuit Bua m1aboparopHO yCTAaHOBKH ISl BAPTYaIbHOTO U3yYEHUs TIporecca
OTHOCHUTEJIBHOTO PABHOBECHS KHUIKOCTH BO BPALAIOIIEMCs COCYE IIPUBEICH HA pUCYHKE 2.28.
JlaboparopHast paboTa HaXOUTCS B UICXOJHOM COCTOSTHHU.

Tabauua 2

Tabmuua 3

Ne Toukn Enpununa 1 2 3 i

Zy

D)

n

w2r2

2g
YZo
Puse

Jl1s BeImOSTHEHUS pabOThl HEOOXOAUMO BKIIIOYUTH 3JIEKTPOABUTATEIh U YCTAHOBUTH
&KeJlaeMble 000pOTHI CTaKaHa C KHUJIKOCThIO. [To Mepe yBenrueHust 000pOTOB, B LIEHTPAIbHOM yacTu
cTakaHa OyzeT 00pa30BbIBaThCS BOPOHKA. OJIHAKO MpH cTAOMINM3aLUU 000POTOB pa3Mepbl BOPOHKH
TaKXke OyIyT COXPaHATbCS HEM3MEHHBIMU.

VYrpasneHne pexxMMOM BpaIlleHUs MPOU3BOAUTCS KHONIKamMu IyJibTa. [Ipu Haxkatol kHomnke "

"

" 000pOoTHI JOOABISIOTCS, @ KHONKOM " " - cHkatoTesa. Haxxumas kHonky " MBI
OCTaHaBJIMBAaeM U3MEHEHHE 000POTOB U (PUKCUPYEM UX Ha JTIOCTUTHYTOM 3HaueHuH. Ecnu cpennsis
KHOTKa KpacHas " | ", cnenoBaTeabHO, 000POTHI IOCTOSHHBI M COXPAHSAIOT CBOE MpeAbLyIIee
3HaueHHe. Benmunay 000pOTOB MOXKHO MPHOIU3UTENHHO OLIEHHUTH 110 pa3MepaM KpacHOTO CEKTOpa
mKaisl "o60poThl" — cM. puc.2.29.

3aMepsl pannyca BpalleHNs U yPOBHS KHUIKOCTH B COCYI€ IPOBOAATCA MTPH IIOMOILIN
TOPU30HTAIILHON U BEPTUKAJIbHON U3MEPUTEIbHBIX JIMHECK. BepTUKabHAas JIMHEWKa IIepeMeIaeTcs
C IIOMOILBIO JIEBOM KHOIIKY MBIIIIH UM KJIIABUIIAMH «BBEPX», BHHU3», «BJIEBO», «BIPABO» HA
KJIaBUaType. Pa3MepHOCTh 1IKalIbl BEpTUKAJIBbHOW U3MEPUTENIBHOM JIMHENKY - X 2 ¢cM. DTO 03HAYaeT,
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yTO 001Ias nuHa e€ cocrabiseT 9 X 2 = 18 cantumerpoB. COOTBETCTBEHHO, NTMHA TOPU3OHTAITLHOMN
muHelku - 11 x 2 =22 cm. [1nockocTs cpaBHEHUS COBIAIAET C THUIIEM COCY/Ia.

B npouiecce pabotel Brl cMoskeTe yBenuuuBaTh MacTad sKkpaHa U epeMeniaTh ero

COJIEP’KUMOE ITPU MIOMOILHY JIEBOW KHOIIKM MBIIH, JIJISl UEro IPaBOM KHOIIKOM MBIIIN HY>KHO BBI3BaTh
COOTBETCTBYIOIIIEE MEHIO U BHIOpATh MyHKT "Zoom in". BepHyThCsl B OOBIYHBIN PEKUM MOXKHO, CHOBA
BBI3BaB TO JK€ MEHIO U BbIOpaB MyHKT "Show All". Bennunny 060pOTOB OPUEHTHPOBOYHO 3371aéT
MpernojaBaTelb.

10.

1.
12.

13.

14.

15.

16.

4. OcHOBHBIE KOHTPOJbHBbIE BONPOCHI (K jad. pad. 1.5 bp.):
Kakas cuina nelicTByeT Ipu COCTOSIHUM OTHOCUTENBHOI'O PABHOBECHUS XKHUAKOCTU B COCYE,
BpAILAIOIEMCsl BOKPYT BEPTUKAJIBHOM OCH C IIOCTOSSHHOM YIVIOBOM CKOPOCThIO (D7
ITosr OTHOCUTENBHBIM PAaBHOBECUEM B FMJIPABIMKE MPU JABUKEHUN YAaCTHILL KHUJIKOCTH B
IIPOCTPAHCTBE IOHUMAETCH. . .
B pesynbrare pelicTBUS EHTPOOCSIKHON MacCOBOM CHITBI CBOOOTHAS IOBEPXHOCTD KUIAKOCTH
IIPEJICTABUTCH ...

HeHTpO6e)KHaH MacCCoBasd CHJia FH ﬂeﬁCTByeT B HAITpaBJICHHM. ..

[TosiBneHue eHTPOOEKHOM MacCOBOM CHITBI Fu BBI3BIBACT U3MEHEHHUE ....

C yueroMm JeHCTBUS CUJI TSKECTU U LIEHTPOOEKHON CUIIbI, TOJIyYUTE YPaBHEHUE TTIOBEPXHOCTH
PABHOI'O JaBJICHUS
[TosicHuTE, 9YTO TaKOE OTHOCUTENIBHBIN ITOKOM KUAKOCTH, ¥ IIPUBEIUTE IPUMEPBI UCIIOIb30BAHMS

3TOTO SABJICHUS B TCXHUKE.

[Tosicaute, 4TO MpencTaBiseT co0OM CBOOOIHAS MOBEPXHOCTHh >KUAKOCTH BO BpAIIAIOIIEMCS
UUJIUHIPUUECKOM COCY/I€, HAIUILIUTE YPaBHEHUE 3TON MOBEPXHOCTH.

Ha3OBI/ITe CHIJIBI, I[CI\/’ICTBYIOHH/IG Ha Ka)K)IYI-O ‘-IaCTI/IIIy XKHUOIKOCTH BO BpaHlaI-OIIICMCSI
III/IJ'II/IHI[pI/I‘IeCKOM cocyz[e, YKa)KI/ITe yCKOpCHI/Ifl, BBI3BIBACMBIC 3TUMHU CHUIJIAMMU. HO?[CHI/ITG OTBET
CXEMOM.

Hanummre u mosSiCHUTE 3aKOH pacmlpeieNeHus] TUAPOCTATHMYECKOTO [aBJICHHs IO TIyOuHe
YKUJIKOCTH BO BpAIAIOIIEMCs pe3epByape.

Hanummre u noscaute popmyity JUIsl ONpeieleHHs BICOTHI Mapaboon1a BpaleHusl.
N300pasure W MPOKOMMEHTHUPYHTE OIIOPY THUAPOCTATHYECKOTO JaBleHUS IO JHY
BpalIaIOLIErocs HUJINHIPA C KUIKOCTHIO.

HaHI/IHII/ITe U IMOACHHUTC 3aKOH pacnpezleneHHs{ FI/IJIpOCTaTI/I‘—IeCKOFO JaBJICHUA 110 JAHY anHana
B JKUJKOCTH, BPAIIAIOIIEIHCS BMECTE C COCY/IOM BOKPYT BEPTUKAIBHOU OCH.

Kakue cwmiibl OeHCTBYIOT Ha JKHIKOCTh, HAXOMSIIYIOCS BO BpAIAOIIEMCS COCyne, Kak
BBIPAXKAKOTCS ATU CUIIBI?

OO0ObsicHUTe, KaK OyJIeT HAlpaBJeH BEKTOP PaBHOCHCTBYIOIICH CUJI, IEHCTBYIONINX HA KaXKIYIO
YaCTHILy BPAIAOIICHCS )KUIKOCTH, TIO OTHOIICHHUIO K CBOOOTHON TOBEPXHOCTH ?

OO0bsicHUTE, TOYEMY CBOOOJHAS TMOBEPXHOCTh JKUJIKOCTH BO BPAIIAIOIMIEMCS ITHIWHIPHICCKOM

COCY/i€ SIBJISIETCSI KPUBOJIMHEHHON?
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17.

18.

19.

20.

21

23.

24.

25.

26.

[TosicHuTe, 94TO TaKOE€ OTHOCUTEIIBHBIN MOKON KUAKOCTH, M MIPUBEIUTE IPUMEPHI UCTIOTb30BAHMS
3TOT'0 SABJICHUS B TCXHUKE.

[Tosicaute, 4TO TpenCTaBisAeT COO0OM CBOOOIHAS MOBEPXHOCTHh JKUIAKOCTH BO BpAIIAIOIICMCS
IUAJUHIPUYECKOM COCY/Ie, HAIUIIINTE YPaBHEHUE 3TON MTOBEPXHOCTH.

HazoBute cunibl, ACHCTByIONME HA KaXKIYyH0 YacTHILy JKHJIKOCTH BO BpallaloIIeMCs
I_[I/IJII/IHI[pI/I‘-IeCKOM cocyz[e, yKa)KI/ITe yCKOpeHI/IH, BBI3BIBACMBIC 3TUMU CHUIIAMMU. HOHCHI/ITG OTBET
CXEMOI.

Hamumure u mosCHWTE 3aKOH paclpeicsieHHs] THAPOCTATHYECKOTO JAaBJICHHUS 110 TIIyOHMHE

KHUJIKOCTH BO BpallarolieMcs pe3epByape.

. Harmmmure u nmosicaute popMyIty JUtst OIpeieTIeHNs BEICOTHI Mapaboion/1a BpaIieHusl.

22.

N300pazure W TPOKOMMEHTHUPYHUTE OHHIOPY THUAPOCTATUYECKOrO JABJICHUS 1O  JIHY
BpalIaoLIErocs HUJINHIPA C JKUIKOCTBIO.

Hanumnre u noscHuTe 3aK0H pacnpenesneHus THAPOCTaTUYECKOrO JIaBJICHUs 10 IHY LWIMHIpa
B JKUJKOCTH, BPAIIAIOIICICS BMECTE C COCYJIOM BOKPYT BEPTUKAIBHOU OCH.

Kakue cunbpl JeHCTBYIOT Ha JKHAKOCTh, HAXOMSIIYIOCS BO BpallalolmeMcs COCyJle, Kak
BBIPAXKAKOTCS ITU CUIIbI?

OObsacHuTe, Kak Oy/eT HallpaBJIeH BEKTOP PaBHOACUCTBYIOLIEH CHJI, AEMCTBYIOUINX HAa KaXKAYIO
YaCTHILy BpAIAOIIEHCs KUIKOCTH, TIO OTHOIICHHUIO K CBOOOTHON TOBEPXHOCTHU ?

OO0bsicHuTe, MOYEMy CBOOOJHAS MOBEPXHOCTh JKUJIKOCTH BO BPAIIAIOIIEMCS HIWHIPHIECKOM

COCY/i€ SIBJISIETCSI KPUBOJIMHEHHON?

3.4 Bonpocsl k I pyGexHoii arrectanmu (4 cemecTp):

1. OcHOBBI THAPOANHAMUKH. [ MAPOCTATHIECKHE DIIEMEHTHI TOTOKA (CMOUYEHHBIN IEPUMET], HATTOPHOE

JBIDKECHUE, THAPABIUUECKHUHN Panyc).

2. Cxema IBMKEHMS KUAKOCTH. DJIEeMEHTapHas cTpyiika. JIMHus Toka. Y cTaHOBUBIIEECS U

HCYCTAHOBUBIICCCA NBUIKCHUC KUIKOCTHU. CpeIIHHH CKOpPOCTb IOTOKA. Pacxon XKuaKOCTH.
YPaBHCHI/Ie pacxoaa qjis BHCMCHTapHOﬁ CTpYﬁKH, IIOTOKa. ypaBHCHI/IC HEPa3pbIBHOCTH.
3. Yro Takoe KaBUTalus, KaKOBBI e€ BHEIIIHUE HpI/ISHaKI/I?

4. Yto HaA3BIBACTCS KaBUTallMUOHHBIM 3allaCoOM Ah u xak ero ONPCACIINTD ITPU HUCIBITAHUSAX ?

5. Yro Ha3bIBaeTCS KPUTHUECKUM KaBUTALIMOHHBIM 3ariacoM Ahy,?

6. BoiBon ypaBHeHus1 bepnyium. YpaBHenue bepHyum uist a71eMEHTapHON CTPYHKH PEaIbHOM
KUJKOCTU. | '€eOMETpUYECKUI U DHEPTETUYECKUM CMBICI CllaraeMbIX ypasHeHus /1. bepnyium.

7. Kak Ha3biBaeTcst KO3 GUIMEHT o, BXOAAIMUI B ypaBHeHue [1. bepHynau 11 moToka peaibHon

KHUOKOCTHU, YTO OH YUHUTEIBACT U OT YCTO 3aBUCUT €TI0 BennguHA?

8. Uto Ha3bIBaeTCA JOMYCKAEMBIM KaBUTAIIMOHHBIM 3a1acoM Ahyon?
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9. ®opmyna PyaHeBa a1 onpeneneHusi KpUTUYECKOTO KaBUTAIlMOHHOTO 3anaca’?

10. YTo Takoe BbICOTA BCAChIBAaHMUS M KaK OHA CBA3aHa C KaBUTaLUEH?

11. O0bsacHUTE, 4TO OOYCIOBICHBI MOTEPH IMOJHOTO HANOpa M KAaKOB MX JHEPreTHMYECKHH CMBICI?
[losicHuTe, YTO MOHUMAIOT O] TEPMUHOM "yieTbHas sHeprus"?

12. O6BsicHUTE TEPMHUHBI "MECTHAsE CKOPOCTh" U "CPeHsIsl CKOPOCTh" M YKAKUTE, KaK ONPEACIISIOT 3TH
CKopocTu?

13. CxopoctHas TpyOka u Tpyoka [Tuto?

14. TlosicHuTe, YTO TaKOE JIMHUS MTOJIHOTO HAlOpa U MbE30METPUYECKas JIMHUSA, YTO OyAyT

IPEACTaBIATh COOOM 3TH JUHUM IPU PAaBHOMEPHOM JBHIKEHUHU PEAbHON XKHUAKOCTU? YTO MOHMMAIOT
[10J1 TEPMHUHOM «OKUBOE CEYEHHE MTOTOKA KUAKOCTI»?

15. HazoBuTe pesKUMBI IBUKEHUS KHUIKOCTU U YKOKUTE UX XapaKTepHble 0coOeHHOCTH. [loscHuTe, uTo
Takoe Kputepuil PeilHonbiaca, U Ha3oBUTE (AKTOPbI, OT KOTOPbIX OH 3aBUCHUT. [losicHuTe, 4TO Takoe
KpuTuieckoe uncio PeliHonbca?

16. IlosicuuTe, KakMM 00pa3oM IpHU THAPABIMUYECKUX PAcUETaxX ONPENEISIOT PEKUM JIBUKEHUS
KHUJIKOCTH U, ¢ Kakoi 1enbio? [losgcHuTe, 4TO Takoe KpUTHUYECKass CKOPOCTh, OT KaKMX (DaKTOpOBOHA
3aBUCHUT U Kak €€ omnpezaeisaor? Hanummure U MOsSCHUTE aHAIUTHYECKHUE 3aBUCUMOCTH IIOTEPh HAIopa
[0 JUIMHE OT CpeAHEH CKOPOCTH IOTOKa MpH JAMUHAPHOM M TypOYJIEHTHOM DPEXUMAax JBHKCHUS
AKHUJKOCTH.

17. Hanmmmre u nosicaute ¢opmyiel Jlapcu-Beiicoaxa u BelicOaxa. [loscHUTE, Kak ONBITHBIM ITyTEM
OTIPENIENIAIOT BETMUMHBI KOOPPuuueHToB A u &. UTo XapakTepu3yroT KOXPPHUIHUEHTH A U & OT KaKuxX
(bakTOpOB B 00IIEM CITyyae OHH 3aBHCAT U KaK UX ONPEIEISIOT IPU THAPaBINYECKUX pacueTax”?

18. O6bscHuTe, 4TO Takoe Ad U A3/d, kak HaAWTH BETMUUHY A3 IPU THIPABIMYECKUX pacyeTax.
HazoBure o0nactu ruipaBIuyecKoro CONpoTUBICHHS TPYyOOPOBOIOB U OOBICHUTE, KaK

OTpeAessaoT 00J1aCTh CONPOTUBIIEHUS ITPH THAPABINYECKUX pacyeTax.

19. M306pasute cXeMbl ABUKEHHS KHUIKOCTH TIPH PE3KOM MOBOpoTe TpyOhl Ha 90°, a Takxke 1pH pe3koM
paclIMpeH’H U Pe3KOM CYKEHMM TpyOOIpoBOJa U AalWTe MOSCHEHHs K HUM, YKa3aB, YTO XapaKTEpHO
U1 ABMDKEHMSI TOTOKA MPH MIPOTEKAHUM €ro uepes3 Jr00e MECTHOE CONPOTUBIICHHE.

20. YTo MoHUMAIOT IOl MAJIBIM OTBEPCTHEM B TOHKOM CTEHKE IPU MCTEUYEHUU KHUJIKOCTU U3 OTBEPCTHI?
CkaToe cedeHne, IpUYMHBI CKATUS CTPYH, YEM OLIEHUBAIOT BEJIMYHUHY CKATUS CTPYH?

21. Yto Ha3BIBAIOT HACAAKOM, TUITHI HACAOK, MX Ha3HaueHune? Koapdunuent ckopoctu. Uto on
yUUTHIBaeT, Kak ompexaensercs? KoapouuueHnt pacxona. UTo OH y4yuTHIBAET, Kak ompenensercs?
Koaddumment conporuBnenust (orBepctusi, Hacaaka). Kak oH omnpeaensercss mo ONBITHBIM JaHHBIM?
OObscHUTE, TTOYEMY MPH UCTEUEHUH W3 HACAJOK PACXO[ KUAKOCTU OOJble, YeM IpPHU HUCTEUEHUH U3
MaJIoro Kpyrjioro OTBEpCTUSl B TOHKOW CTEHKE?

22. Hamumure ¥ nosicHUTE GOPMYJIBI Ul ONpeAeNICHHsI CKOPOCTH U PAacXo/a MPU UCTEUSCHUH KHUJIKOCTH
U3 OTBEPCTUH M HACa/lOK B aTMoc(epy MpH MOCTOSHHOM Harope.

23. U3006pa3ute M MOSICHUTE CXEMbl UCTEUECHUS KUAKOCTH U3 MAaJoOro OTBEPCTHsS B TOHKOW CTEHKE U
Yyepe3 BHENTHUHN MUIMHAPUYECKUN HacaloK B aTMochepy.

24. Yto Ha3pIBaETCS KABUTAIIMOHHON XapaKTEePUCTUKON M KaK OHAa M300pakaeTcs rpaduiecku’?

25. Yrto Ha3bIBAaETCS YaCTHOM KaBUTAIIMOHHON XapaKTEPUCTUKOMN U KaK €€ MOJyYUTh IPU UCTIBITAHUAX ?

3.5 Bonpocsi ko Il pybexnoii arrecranuu (4 cemectp):
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1. H3mepenne pacxo1oB U CKOPOCTEH KUIKOCTH (0OBEMHBIN U BECOBOM CII0CO0).

Pacxonomep BeHntypu, npuHIMN 1EeHCTBUS.

2. 'uppaBnuueckye CONpoTUBIIEHUS. BA3KOCTh XKUAKOCTU. 3aKOHBI BHYTPEHHETO TPEHUS.

3. Pexxumbl ABMOKCHUS KUAKOCTU (JIAMUHAPHBIN, TYpOYJICHTHBIN).

4. ChopmynupyiiTe HOHATHS TUAPABINYECKOTO yapa.

5. [lopsimok paboThI PU CHATUM YACTHON KaBUTAIIMOHHOM XapaKTepUCTUKU

6. Kak noiy4aroT KaBUTAIMOHHYIO XapaKTEPUCTUKY LEHTPOOEKHOTO Hacoca?

7. IIpsimoii m HENpsAMO# TuapaBIdeckuii ynap. Uro takoe dasza ymapa? OO0bscHUTE TIpoliece
M3MEHEHUs JaBJICHUs B TPyOOIIPOBOJIE, MUTAEMOM U3 pe3epByapa, pu MpsIiMOM

TU/IPaBIMYECKOM Yyape.

8. Hanmmmre u mosicaute popmyny H. E. XKypaBckoro aiis onpesienieHus NOBBIIICHUS TaBJICHHS

npu yaape. Hanummure u nosicaure Gpopmyity i1 onpeaesieHusi CKOPOCTH paclpOCTPaHEHUS

YAAPHOH! BOJIHBI.

9. HazoBuTe TexHUYECKHE MOKa3aTeNN Hacoca. YTo Takoe mojada Hacoca, uaeanbHas 1ojada U Kak OHa
onpenenseTcs Npu ucnbelTanusax? UTo Takoe Harop Hacoca U Kak €ro onpeaeanTh

0 MOKa3aHusIM MpruoopoB? UTo Takoe MOILIHOCTh HACOCA U TOJIe3HAsI MOITHOCTh?

10. Yro takoe KII/] nacoca? Kakue norepu yuutsiBaet KII/[ Hacoca u ero cBa3p ¢ apyrumu KII? Yto
Ha3bIBAETCs XapakTepucTukoi Hacoca? Uro Ha3piBaeTcs nonem Hacoca Q-H u cBsa3b ero ¢ KI1/] nacoca?
11. Yto Takoe rugpoarHaMuyeckas nepegayda’

12. Ha3zHaueHue ruJipoJuHaMUYeCcKUX nepeaay’?

14. B uem paznuune Mexay runpomydroii u ruaporpanchopmaTopom?

14. Kak u3MeHstoTcs 1nojaya, Harop U MOUTHOCTh HACOCa MPU U3MEHEHUHU YacTOThI

BpaleHus padouero kozneca?

15. Yto Takoe kaBUTaIMs, KAKOBBI €€ BHEIIHNE NpU3HAKU? YTO Ha3bIBACTCSIKABUTALMOHHBIM

3aracoM Ah ¥ Kak ero onpenenuTh Npu UCIIBITAHUIX ?

16. Yto Ha3bIBaeTCsi KPUTHUYECKUM KaBUTAIMOHHBIM 3amacoM Ahxp? UTo Ha3bIBaeTCs NOMyCKaeMbIM
KaBUTAIlMOHHBIM ~ 3amacoM Ahgon? @®opmyna PyaneBa 1yt ompeneneHuss  KPUTHYECKOTO
KaBUTALIMOHHOTO 3araca?

17. Kak onpeenTh MOIIHOCTh HA HACOCHOM U TYpOMHHOM JIOTIACTHBIX KOJIecax?

18. Yro Takoe KII/I, nepenarouHoe OTHOIIEHHUE, CKOJTBKEHUE U KaKasi MEXTy HUMHU CBSI3b?

19. YUro Takoe yHHBepcallbHasi U IPUBEIACHHAS XapaKTEPUCTUKU U KaK OHU N300pakaroTcs?

20. Yro Takoe BpICOTa BCAChIBAHMSI M KaK OHA CBA3aHa C KaBUTanuen? YTo Ha3pIBacTCAd KaBUTALMOHHON
XapaKTepUCTUKON M Kak OHa u3o0pakaercs rpaduuecku? UTo HazbIBaeTCs YAaCTHON KaBUTALMOHHOW
XapaKTEPUCTUKOM U KaK €€ MOJyYUThb IIPU UCIIBITAHUAX?

21. Yto Ha3pIBaeTCsT 00HLEMHEIM HACOCOM, KaKHe BbI 3HaeTe 00beMHBIE Hacochkl? UTo Ha3bIBaeTCS
XapaKTEePUCTUKON 00beMHOT0 Hacoca? M300pa3uTte XxapakTEPUCTUKY ITOTO Hacoca.

22. Yto Takoe K03 PHUIIMEHT MOMEHTA U KaK €ro ONpeaesIuTh?

23. Kakue rupoMy(Thl Ha3bIBAIOTCS PETYINPYEMBIMU?

24. HazoBuTe 1 NOSCHUTE OCHOBHBIE TEXHUYECKHE MTOKa3aTeIN 00bEMHBIX HACOCOB.

Yro HazbIBaeTCs HAMOPHOW XapaKTEpUCTUKON 0ObEMHOI0 HEPETyINpPyeMOro Hacoca,

KakoBo e€ rpaduyeckoe nzo0paxenue?

25. Yro takoe k03¢ UIMEHT yTeueK Hacoca U Kak OH CBSA3aH C 00bEeMHBIM KO3 (HUIIIEHTOM

II0JIE3HOTO AecTBUA?

26. Haruimmre 1 mosICHUTE YpaBHEHHE HAIOPHOM XapaKTePUCTUKH 00BEMHOTO HAcoca.

Kak onpenenuts MOIIHOCTh MPUBOAHOTO JABUraTeNsi 00beMHOT0 Hacoca 10 ero mapamMeTpam.
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Jlaboparopnas padora 1.2
OmnpeaesieHue ONBITHBIM IYTEM cJiaraemMsiX ypasHenus /. bepuyian

1. Heab padoThI:
1. OnpenenuTh ONMBITHEIM MyTEM ciaraeMsle z, p/pg, v°/2g ypasHenus J|. Bepuynmu nus cedenwmit I-
I.. 1I-11, a Taxke MOTepHU MOITHOTO HATopa /72 MEXKILy cedeHusIMH (cM. puc. 8,9).
2. BbUMCIUTE CpeiHIEe CKOPOCTU IOTOKA O U OTBEYAIOIIME MM CKOPOCTHBIE HATOpBI 0°/2g I yKa3aHHBIX
YKUBBIX CEUCHUN MMOTOKA KUIAKOCTH.
6. [TocTpouth B Macmrabe Mo OMBITHBIM JaHHBIM IMhE30METPHUYCCKYIO JIMHUIO U JIMHUIO MOJTHOTO
Haropa (cM. puc.6).

2. Onucanme YCTaHOBKHM. YcTaHOBKa (puc.8, 9) mpenctaBisitoT coOoil TpyOompoBon 2
MIEPEMEHHOTO CEYCHHS C HAIIOPHBIM OakoM 1, Bojia B KOTOPBIH MMOAETCS MO MUTAIOIIEMY TPYOOIIPOBOTY
8 otkpbiTHeM BeHTHIA 9. bak 1 cHaGxkeH mepenuBHBIM ycTpoiicTBoM 10 misi mojaep:kaHus YpOBHS
BOJIBI Ha TIOCTOSIHHOW OTMETKE, YTOOBI 00eCIeyuTh B TPYOONpPOBOJE 2 YCTaHOBHBILIEECS JBHKCHHE
xuakoctu. K ceuenusm I-1...1I-1I TpyOompoBoaa 2 moakir0ueHbl TEE30METPhI 3 U CKOPOCTHBIE TPYOKHU
4 s W¥3MepeHus BeIMuuH p/pg U v*/2g. Benuumna pacxona BoAbl B TPyOOHpoBOzE 2 peryiupyercs
BeHTUseM 5. [{ist u3mepenus pacxo/ia BOJIbl UMEIOTCS MEPHBIN Oak 6 u ceKkyHmomep 7.

3. lopsinok BHINOJIHEHUS PA0OTHI U 00Pad0TKA ONBITHBIX JAHHBIX

1. HanmonmHuTh ycTaHOBKY BOJOM (Clieqysl HHCTPYKIIMH IIPOTPAMMBEI);

IIpyn 3aKpbITOM pEryJaMpoOBOYHOM BEHTHJIE OTKPBITH MUTAIOIIMN BEHTHIIb JUISl 3allOJIHEHUS HAIIOPHOTO
0aka 1 TpyOOonpoBoJia mepeMeHHOro cedeHust Boou. [Ipu aTom cinenyer oOpaTuTh BHUMaHUE HA YPOBHU
BOJIbl B IIb€30METPUUYECKUX U CKOPOCTHBIX TpyOKaxX. DTH ypOBHU NpU OTCYTCTBHH BO3AyXa B CHCTEME
JIOJKHBI OBITH Ha OJTHON OTMETKe.

2. VYcraHoBuTh OTKpbITHE BeHTWIS 6 oT 0 (min) mo 100 (max). CremeHb OTKPBITHUS BEHTUIS
YKa3bIBaeTCs MPEIOIaBaATEIIEM;

3. OTKpBITh PEryJUpOBOYHBIA BEHTWUJIb TaK, YTOObI TPyOOIPOBOJ NEPEMEHHOr0 CE4YeHHs padoTan
MIOJTHBIM CEYEHHEM, a YPOBEHb BOJIbI B HAIIOPHOM Oake ObLIT ITOCTOSHHBIM.

4. CHATB MOKa3aHUs MbE30METPOB U CKOPOCTHBIX TPYOOK B IBYX CE€UEHUSIX U 3aMEPUTh PacXo/;
N3meputh ¢ momormipio 0aka 6 W CeKyHIOMepa 7 pacxoa BOJBI. 3aTeM JIMHEWMKON W3MEpHUTh
F€OMETPUYECKHUE BBICOTHI Z HEHTPOB TsikecTu ceueHuit I-LII-1I oTHocuTensHO TiockocTr cpaBHeHUs 0-
0, oTMeueHHOH Ha ycTaHOBKe (yKa3aHbl Ha puc. §);

5. OnpenenuTsb MO MIKajlaM OTMETKH YPOBHEH BOJIBI B bE30METPaX U CKOPOCTHBIX TPYOKax B CEUEHUSAX
I-1...1I-II. Pe3ynbTaTel Bcex M3MepeHuii 3anucaTh B Tabnuiy 1.3;

6. BbImomHUTH BCe BBIUUCIEHHUA, MpeaycMOTpeHHble Tabn. 1.3, m moctpouth B MacmTabe IO
MIOJIyYEHHBIM JJaHHBIM JIMHHMM IIOJIHOTO HANOPa M MbE30METPUYECKYIO JIMHUIO, TAaK, KaK MOKa3aHO Ha
puc. 6;

7. laTh 3aKIr0YeHUE TI0 pe3yabTaTaM padoThI.
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7. OcHoBHble KOHMPOJbHBIE 8BONPOCHI (K 1a6. pabome 1.2)
[TosicHuTE rEOMETPUYECKUI CMBICT CllaraeMbiX ypaBHeHus /. bepryiu.

2. llosicHUTE PHEPreTUYECKUI CMBICI cilaraeMbix ypaBHeHus 1. bepuyim.

3. Kak nHaspBaercs ko3dduuuent o, Bxoxsumii B ypaBHenue J[. bepHymin ans moToka peanbHOM
KUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCHUT €r0 BEJIMYNHA?

4. OObBsICHUTE, YTO OOYCIIOBJIEHBI TOTEPH MOIHOTO HAMOPa M KAKOB UX YHEPIeTUUYECKUN CMBICII?
[TosicHuTe, 4TO MOHUMAIOT MO/ TEPMHUHOM "yiesIbHAs YSHEpTUs'"?

6. OObscHUTE TEPMHUHBI "MECTHasi CKOPOCTB" U "CpeHss CKOPOCTh" M YKaXHTE, KaK ONPEACISIOT 3TH
cKopocTu?

7. Ilosicaute, 94TO Takoe CKOPOCTHAs TpyOKka u TpyOka [luto?

8. TIlosicHuTe, 4YTO Takoe JWHUS TMOJHOTO HAmopa M NbhE30OMETpUYEcKas JHUHHS, YTO OyayT
MIPEICTaBIATh COOON ATH JIMHUU MPU PABHOMEPHOM JIBH)KEHUHU PEATIbHOM HKUAKOCTH?

9. UYro nOHUMAIOT MO TEPMUHOM <GKMBOE CEYEHUE MTOTOKA KUAKOCTH»?

10. OxapakTepusyiTe IBWKEHUE >XUIAKOCTH Ha myTd Mexnay cedenwsimu [-1 + II-1I, ucxoms w3
KJacCu(UKALUU ABMKCHUN KHUIKOCTH.

5. Pe3ynbrarel u3MepeHni U BBIYMCIICHUN

JlabopaTopHnas padora 1.3
JKCNEePUMEHTAJIBLHAS WILTIOCTPALNS JAMUHAPHOIO ¥ TYpPOYJIEHTHOIO PE:KUMOB
ABUKEHUS KUIKOCTH, Olpe/ieiecHre 3AKOHOB CONPOTHUBJICHNS] U KPUTHYECKOT 0

yucsaa PeiHosnbaca
1. Heab padoThi:
1. YOenuThcst Ha ONBITE MyTEM OKpAIIMBAaHUS CTPYWKH BOJbI B CTEKISIHHOM TpyOe B CYyIIECTBOBAaHHH

JTAMUHAPHOTO U TYpOYyJIEHTHOTO PEXXHUMOB.

2. BBIYMCIUTD TIO TAHHBIM OMBITOB, MPOBEJICHHBIX Ha ATOM TpyOe, uncia PeitHonbaca npu JaMUHApHOM
U TypOYJICHTHOIO PEXKUMAaX, CPABHUTh UX C KPUTUYECKUM, YOEIUTHCS, YTO IPU JJAMUHAPHOM PEXKUME
Re< Reyy , a ipu TypOyJnEeHTHOM — Re > Reyp.

3. TlocTpouTh TIO OMBITHBIM JaHHBIM, MMOJYYEHHBIM Ha BHHHUIUIACTOBOW TpyOe, rpaduk lgh~f(IgD),
OTpPEAETUTh C €r0 MOMOUIbI0 KPUTHUECKYIO0 CKOPOCTh Uxp, @ UEpPEe3 HEEe BBIYMCIUTH KPUTHUUECKOE
yucio Rexy = 2320.

2. TloarBepauts ¢ momoibio rpaduka lgh.=f(IgL ), 9ro npu namMmuHApHOM pEKUME MOTEPU HAINIOPA 110

JUIMHE /. TIPONIOPIUOHAIBHBI CPEAHEH CKOPOCTH B IEpPBOM CTENEHH, a MpU TypOYJIEHTHOM - B

crenenu 1,75 <m <2,

2. Onucanue yCTAaHOBKH.
YcranoBka BKIIFOYAET B ¢e0s1 JIBE paCIOIOKEHHBIC TOPU30HTAIBHO TPYObI: crekinsaayo 1 (d =1,0 cm) B

KOTOPOM M HM3y4yaercs IBW)KEHUE BOJBI MPHU Pa3IMYHBIX pEeKHMMax, HamopHbld Oak 3, emkocts 11 ¢
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pacTBOpPOM KpacHTelsl, IoAaBaeMoro OTKpeITueM KpaHuka 10 mo Tpyoke 9 Bo BXOAHOE cedeHHe TpyObl
1. ns u3MepeHus: pacxoia BOJIbI B CTEKJISTHHOM TpyOe Ciy:kaT MepHasi eMKOCTh 16 u cekyHmomep 15.
Bona B nHamopueiii Oak 3 mojaercs Mo mMTaromeMy TpyOompoBoay 4 OTKPBITHEM BEHTWIA 5 U3
pe3epByapa naboparopuu. g moaaepkanust ypoBHs BOJbI B 0ake 3 BO BpeMs OINBITOB HA MOCTOSHHON
OTMETKE UMEETCs IEPETUBHOE YCTPOMCTBO O, /ISl KOHTPOJISI 32 YPOBHEM BOJIbI CITYXKHUT AJIEKTPUUYECKUI
YPOBHEMED 7 CO CBETOBOU CUTHAIU3ALUEN.

Temnepatypa Bozbl B 0ake 3 usmepsercs TepMomMeTpoM &. PerynupoBanue pacxona BOAbl, a,

CJIICOAOBATCIBHO, U cpez[Heﬁ CKOPOCTH €€ NBMIKCHHA OCYIICCTBIISACTCA KpaHOM. Ha cmexnannoii I’}’lpy6€

UMEIOTCS nbe30oMempbl sl ONPEIeIeHHs TOTeph HAropa 1o AJuHe /i (10 pa3HOCTU UX MMOKa3aHU).

Cxema BHpTyanbHOH 71a00paTOpPHOI yCTaHOBKHM «DKCHEpUMEHTalIbHAs WUIIOCTPALUs JIAMUHAPHOTO U
TypOyJIEHTHOTO PEXXUMOB JABM)KEHUS HKUIAKOCTH

3. llopsaaok BbINOJTHEHUS Pa00oThl M 00pad0TKAa ONBITHBIX JAHHBIX

1. Jliug HanoJIHEeHHs] YCTAaHOBKHM BOJOM OTKPOMTE BEHTHJIb IIOJIaYU BOJbI, LIEIKHYB 110 HEMY JIEBOU
KHOIIKOH MBIIIIH.

2. BenTuib u3MeHeHHUs pacxo/a peryJIupyeTcs JEBOM U MPaBOi KHOIKAMU MBIIIH.

3. Tlomaua kpacuresns OCyIIECTBISICTCS IIPU OTKPBITUN KPAHHUKA IIEITYKOM 110 HEMY JIEBOM KHOIIKOM
MBIIIIH.

4. IlepemenieHue Kamepbl OCYLIECTBISIETCS KJIABUIIAMU CO CTPEJKAMH U HABEJACHUEM MBIIIU K
KpasiM 3KpaHa.

5. JInsa mepeMmenieHuss Kamepbl K IbE30METpaM IIEJIIKHUTE N0 HHUM JIEBOM KHOIKOM MbIu. B
pexxuMe paboThl C MbE30METPAMHU MOKHO TIepeMellaTh KaMepy BEPTHUKAIbHO C TMOMOIIBIO
KJIABHIII CO CTPEITKAMH M MBIIIIH.

6. Jlig mepexonaa K 3aMepy pacxoja HIEJIKHUTE 110 U30THYTOMY YUYacTKy TpyOoIipoBoia (crpaBa ot
BEHTWJIS U3MEHEHUS PacXoa).

7. Jna 3aMepa pacxoja UIEJKHUTE JIEBOM KHONKOM MBIIIM IO TMOSBHUBIIEMYCS Ha HKpaHe
CEKYHJIOMEDY.

8. BozBpar kaMmepsl B KaxXJ0€ NpeAblAyIIee IMOJ0KEHHE OCYLIECTBISETCS ILETYKOM IpPaBOn
KHOITKH MBIIIIH.

1. OTKpBITH BEHTUIIb 5 Ha TpyOonpoBoie 4 U HAOJHUTH BOJOW 0aK 3 HACTONBKO, YTOOBI MEPEIMBHOE
YCTPOMCTBO 6 Hayano paboTarh, MOCIIE Yero BEHTUIIb 5 TPUKPHITh.

2. OTKpBITh HE3HAYUTENHHO KpaH 14 Ha cTekiIssHHOHN TpyOe 1 ,uToObl CKOPOCTh BUKEHUS BOJBI B HEMl
ObL1a HeOOMBIION (BoJa U3 TPYOB! 1 JOMKHA T€Ub TOHKOM CTPYHKOM).

3. IIpuotkpeiTh kpanuk 10 Ha TpyOKe 9 M moxath u3 emkoctd 11 B TpyOy 1 HeOobIIOE KOJTUYECTBO
pacTBOpa KpacuTess, 4TOObl OKpallleHHas CTpyilka BOJAbI MpEICTaBsuIa CcO00M OTYETIMBO
BBIPXEHHYIO HUTh MO BCEH JUITMHE TPYOBI.

4. VzamepsTh ¢ MOMOIIBI0 MEepHOTO cocyaa 16 u cekynmomepa 15 pacxox Boasl Q B Tpyb6e. [Ipu sTom
u3MepsieMblii 00beM BOJBI B cocylae 16 momkeH OBITh TakKe, YTOOBI BpEMsl HAIOJIHEHHUS
cocraBisuio He MeHee 20...30 cexyHa.

5. U3meputh Temmnepatypy BoJibl B 6ake 3 TepMoMETpOM 8.
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6. Pe3ynbTaTel n3MepeHuii 3anucaTh B Tadsmiy 1.

7. YBenu4yuTh OTKPHITHEM KpaHa 14 cKOpOCTb ABM)KEHHUS BOJbI B TpyOe 1, HO Tak, 4TOObI OKpallleHHas
CTpyHKa >KUIKOCTH COXPAHSIACh, T.€. YTOOBI PEKUM OCTAJICS JAMUHAPHBIM, W BBIIOJHHUB TE K€
M3MEpEHUs, UTO U B IEPBOM OIIbITE, 3aIMCATh UX PE3YJIbTaThl B Ta0I.1.4.

8. JlampHeWIIMM yBeTWYEHUEM OTKPBITHs KpaHa 14 co3math B TpyOe 1 TypOyseHTHBIH pexum (00
3TOM OyAET CBUICTEIbCTBOBATh MHTEHCHBHOE IEPEMELIMBAHHME C BOJOH pacTBOpa KpacuTels,
MoJIa4yy KOTOPOTO CIEAYyeT YBEIUYUTh, 4TOOBI 3¢ (deKkT Obul sipye) W BBHINOIHUTH TPETUH U
YETBEPTHIA OMNBITHl TaK, KakK omucaHo Bbime. Ilociae wero 3akpeiTh kpaHuk 10 u kpan 14.
Pe3ynbrarel u3amMepeHuii 3anucaTh B Ta0smiry |

9. Cnenarp emé AeBATh aHAJIOTMYHBIX OTBITOB, YBEJIMYUBASA B KaXOM IOCIIE JYIOIIEM OIMBITE OTKPHITHE
KpaHa 13 Tak, 4ToObI PAa3HOCTh IOKa3aHMI Ibe30MeTpoB 12 (moTepst Hamopa o JiuHe /1,) 1pu

3TOM BO3pacTtaia nmpumepHo B 1,5...1,6 paza. Pesynbrarsl u3aMepeHuii 3anucarb B TaOIUIy 2

10. BeInonHUTE BCe BBIUMCIIEHMUS], ITPElyCMOTpEHHbIE Tabnuuamu 1 u 2
11. Toctpouts B macmtabe mo ganueiM TaGmuusl 2 rpaduk lgh, = f(lgv) (cm. pucynok 1)

Uy

OTIPE/ICTTUTH C €r0 MOMOIIBI0 KPUTUUYECKYIO CKOPOCTh Uch= a uepes Heé u R e , @ TAKXKe
KPon

| 4
TIOKa3aTeNy CTENeHn 171, U 171,, U kod(duuuenTs! nponopuuonansioctn B u B, .

2. I[aTL 3aKJIIFOUCHUC T10 PE3YJIbTaTaM pa6OTBI.

8. OcHo8Hble KOHMPOAbHble 80npockl (K a1a6. pabome 1.3)
HazoBure PEKUMBI IBUKCHUA )KUJIKOCTH U YKAXKUTC UX XapPaKTCPHBIC 0COOEHHOCTH.
2. TlosicHuTe, 4TO Takoe KpUTEepHil PeliHoNbICa, U HA30BUTE (PAKTOPHI, OT KOTOPBIX OH 3aBUCHT.
3. TlosicHuTe, 4TO Takoe KPUTUYECKOE Yuciio PeliHomnbca?
4. TloscHuTe, KakuM 0O0pa30oM MpH TUJPABINYECKUX PACUETAX OMNPEACISAIOT PEXKHUM JABMIKEHUS

JKUJIKOCTH H, C KaKO# IIeNbI0?

5. TlosicHuTe, YTO Takoe KPUTHUYECKash CKOPOCTh, OT KakuX (aKTOpPOB OHA 3aBUCUT U Kak e€
onpeaenstor?

6. HamumuTe W TOSICHUTE aHATUTHYCCKHE 3aBUCHMOCTH IOTEPh HAMoOpa MO JUIMHE OT CpeaHei
CKOpPOCTH ITIOTOKA IMPpH TaMUHAPHOM U Typ6y.HeHTHOM PeXKUMaxX IBUKCHHUA KUJIKOCTH.

7. W3o00pa3ute rpaduk 3aBHCUMOCTH MOTEpPh HAMopa IO JUIMHE OT CpeAHel ckopoctu ( B
norapuMUYECKUX KOOPAUHATAX) U IaliTe TIOSICHEHUS K HEMY.

8. IlosicauTe, Kak onpeaensatorcs Re u Rekp 11sl TpyO HEKPYTIIOTO ceueHus1?

9. Tlosicaute, moemy rpadux At = f(&) CTPOSAT B JIaropu(PMHUECKUX KOOPIUHATAX ?
10. TTosicHuTe, TO TaKO€ TUAPABIUECKUN PAInYyC U YTO OH XapaKTEPU3yeT?
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JlaGoparopnas padora 1.4
N3y4yenne ruipaBJn4ecKnX MOTePh Mo JAJIMHEe TPYOONPOBOIa U B MECTHBIX

CONMPOTUBJCHUSAX

1. Heab padoThI:
1. OmnpenenuTh TO ONBITHBIM JI@HHBIM, BOCIOJIb30BaBIIUCHL Gopmynamu (1) um (2), 3HaueHHE

k03 PUIHEeHTa THIPABINYECKOTO TPEHUS lon U BeMWYUHBI Kod(dduimenra g JUISL TpPEX BHJIOB
MECTHBIX COIPOTHBIICHHIA;

2. YCTaHOBUTH, BOCIOIB30BABIINCE CoOTHOMmEeHMs MU A.H. Anprmryns wim xe rpadguxom Hukypamse
(cM. puc. 1) obrmacT rUAPaBIMYECKOTO COMPOTUBIICHHUS], B KOTOPBIX pabOTalM y4yacTKHA HAIlOPHOTO
TpyOOIpOBOAA;

3. Borumcaute 3HaYeHUs KOI(DPUIMEHTOB THIPABIMYECKOTO TPEHUS A no COOTBETCTBYIOIIAM

SMIOUPUYECKUM (HOpMyIam;

9. Haiitu cnpaBouHble 3Ha4YeHHS] KOAIPPUIUEHTOB MECTHBIX COMPOTUBICHUN (; no Tabmnuiie,

p.Nnoe.

4 pp ¥ 4 p.c. BPIUHCIUTE 110 dbopmynam (4), (6));

5. OI_[eHI/ITB CXOAMMOCTD /’i’on n C UX paCYCTHbIMU CITPABOYHBIMU 3HAYCHUAMMU.

on
2. OnucaHne yCTAHOBKH.

YcranoBka (puc. 4, 5) mnpeacraBiusieT coOOW CHCTEMY HAMOPHBIX TPYOOIPOBOIOB C
MOCJIEIOBATEIbHO PACTOI0KEHHBIMU HAa HEM THUJIPAaBIMYECKUMU COMPOTUBICHUSMU (MO JJIMHE H
MecTHbIMH). K Kak10My TUApaBiINueCcKOMY COTPOTHUBICHUIO MOAKIIOYECHO IO JBa Mhe3oMeTpa (mepen u
3a HUM). Bce mbe3omeTpsl Uit ynoOcTBa paboThl BbIBeAeHbI Ha muT 4. J[ns perynupoBaHus pacxoia
Bomsl () B cucteMe ciyxut BeHTWIb 2. Bennuuna () u3Mepsercs ¢ MOMONIbIO MepHOTo Gaka 3 u

cexkyHznomepa. [lonada Boabpl B CHCTEMY OCYIIECTBISIETCS U3 MUTaroLlero pesepsyapa 1 mo tpybe D1
OTKpbITHEM BeHTWIs 2. [10CTOSIHHBIN ypOBeHb BOJbI B HAOPHOM NuTatomieM Oake 1 (s obecrniedeHus
YCTaHOBHUBUICIOCA AOBHXXCHUSA B CI/ICTGMC) MOAACPKUBACTCA TCPCIUBHBIM yCTpOI\/’ICTBOM. Bona B
pesepByap 1 monaercs HeHTPOOEKHBIM HACOCOM.

3. llopsaok BbINOJTHEHUS Pa00oThl M 00pad0TKAa ONBITHBIX JAHHBIX
B mnauasne paboTbl CTYJIEHT, B COOTBETCTBUMU C 3aJlaHHMEM IpernojaBaTess, JO0JDKEH IpPOU3BECTH

HaCTPOUKY MOJyJIsl JIabopaTopHOM paboThl. JIJist 3TOro HEOOXOAMMO 3alWTH B MapaMeTphbl YCTAHOBKH U
BBIOpaTh COOTBETCTBYIOUIYIO MXUAKOCTh C 3aJlaHHBIMM CBOMICTBaMM; BOJAa C pa3IU4YHON CTENEHb
BSI3KOCTH, TEMIIEpaTyphbl, pacxoja , 0eH31H, KepOCHH WU He(Th. JlaHHbBIE B3STh U3 TaOIMIIBL.

[Tpu 3akpbITOM BeHTHUJIE 2 U 3aJBIKKE 6 BKIIOYHTH HACOC M OOECIEUUTh MOJady BOJBI B
nuTammii pesepByap S. [locine HamogHEHUS BOJOW pe3epByapa M CTaOUIU3AIMU YPOBHS BOJBI B HEM
(mepenMBHOE YCTPOWCTBO JOJDKHO TMPU 3TOM padoTaTh) CIEAyeT IUIABHBIM OTKPBITHEM BEHTHIIA 2
NoJiaTh BOJAY B CUCTeMY TpyOorpoBonoB. Jlanee, HEOOXOIUMO U3MEPUThH: OTMETKH YpOBHEW BOJBI B
IBE30METPAX, PacXo/ BOJBI B CUCTEME (C MOMOIIbI0 MepHOro O6aka 1 u cekyHaomepa 3), a Tak ke ee
TeMIeparypy (TepMoMeTpoM B pesepByape 1). Pe3ynbrarsl n3mepeHuil 1y ABYX OMBITOB (MIPU pa3HbIX

pacxojiax BOJIbl) 3anucarh B Ta0IuUITy 1.
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OG6paboTaTh ONMBITHBIC JAHHBIE U PE3YJIBTATHl MPEACTaBUTh B Buje Tabmuibl ChopmMupoBarh

BBIBOJIBI 110 pe3yJIbTaTaM PaOOTHI.

10. OcHosHble KOHMPO1bHbIE 8BoNpocyl (K 1a6. pabome 1.4)
Hanumure 1 nosicaute dhopmyasr apcu-Belicoaxa u Belicoaxa.
2. TlosicHUTE, KaK ONBITHBIM ITyTEM ONPENENAIOT BEIMIUHBI KOOPOUIMEHTOB A U &,

Urto xapakTepusyroT Ko3(phunueHTs A u & oT Kakux (paKkTopoB B 0OIIEM CIydae OHU 3aBUCIT U KaK

UX ONPEAEISIOT IPYU I'MIPABIMYECKUX pacyeTax?
4. OO6wsacauTE, 9TO TaKOE A, U As/d, KaK HalTH BETMUMHY A, PH THAPABIMYECKUX pacyeTax.

HazoBure oOnacTu TruapaBIMYECKOrO CONPOTHUBIEHUS TPYyOOIPOBOJOB U OOBACHUTE, Kak

OIpeAEIsA0T 00JaCTh CONPOTUBIICHUS ITPU THAPABINYECKUX pacyeTax.

6. M300pasute cXeMbl JBMKEHHS KHIKOCTH IIPH PE3KOM MoBopoTe Tpy6sl Ha 90°) a Takxke mpu
PE3KOM paCIIMPEHUH U PE3KOM CY)KEHHH TPyOONpoBOJAa M JaiiTe MOSCHEHHUS K HUM, yKa3aB, YTO

XapaKTCPHO AJIA ABUIKCHUS ITOTOKA ITPH IIPOTCKAHNH €TI0 4C€PE3 JIF000€ MECTHOE COIIPOTUBJICHUC.

JlabopaTopHnasi padora 1.5
N3y4enne ucredeHus ;KUAKOCTH Yepe3 Majible OTBEPCTHA B TOHKOM CTEHKe U

HACAJKM NPHU MOCTOSIHHOM Hamnope B atMmocgepy.

1. Hesan padoTsI:
1. OnpenenuTs MO OMBITHBIM JaHHBIM BETHYUHBI KOIDPUITUEHTOB: Lion, Pon, Eon, Son, P UCTCUCHUH

gyepes Malioe KpPyriioe OTBEpCTHE TUaMEeTpoM d = 2 ¢M MpHU MOCTOSHHOM Hamope B atMocdepy u
BEITMYUHBI KOYDPHUIMEHTOB Lition = PHon = CHon A1 BHEITHETO HUIUHAPHYECKOTO U KOHHUECKUX (
CXOJISIIIIETOCS U PACXOSIIErocs) HacaakoB npu H = const B atmocdepy.

2. CpaBHUTH 3HaYeHUs KOA(DPUIIMEHTOB, MOJYUYECHHBIE B OIbBITAX, CO CIIPABOYHBIMU U TOJICUUTATh

OTHOCHUTCIIBHBIC OTKJIIOHCHN .

2. Onucanue yCTAaHOBKH.

VYcranoBka (pucyHok 9,10) mnpexacraBnser coboit HamopHbI pe3epByap 1, B OOKOBOI
MTOBEPXHOCTU KOTOPOTO UMEETCSI OTBEPCTHE, 3aKphIBAEMOE PhIYaKHBIM KiamaHoM. Ilepen oTBepcTuem
(cHapyxu pe3epByapa 1) CMOHTHpPOBAaH IOBOPOTHBIM KPYr € OTBEPCTHSMHU pPa3IUIHOU (POpPMBI H
HacaJKkaMH pa3iUyHbIX TUIOB. [loBopaunBas Kpyr, MOKHO YCTaHOBUTH IMPOTUB OTBEPCTHUS HACAIOK
HYKHOTO THIIa WJIH OTBepcTHE Tpebyemoi ¢opmbl. Boma B pesepByap 1 momaercs mo TpyOOmpoBoIy
OTKPBITUEM 3aJBMKKH. [[0CTOSTHHBIN ypOBEHBb BOJIBI B pe3epByape 1 BO BpeMsi ONBITOB MOIIEPKUBACTCS
MEePEIMBHON TpyOOH, a ociabieHne BO3MYIIEHUM, CO3/1aBa€MbIX TIOCTYIAIOIIEH B HEro BOJIOM,
OCYILIECTBIISICTCS YCIOKOUTEIbHON PEIIETKOM.

Jns onpenenenust Hariopa ucTedeHus H pesepByap 1 cHaOxeH mbe3oMeTpoM 6 CO IIKAJIOH,
HYJIb KOTOPOU COBMEILIEH C IEHTPOM OTBEPCTHS.
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Pacxom Boapl TpW HWCTEYCHWH W3 OTBEPCTUH M HACATKOB H3MEPSETCS C TIOMOIIBIO

NepeIBUKHOTO MepHOoro 0aka 2 u cekyHaomepa 8. /11t onoposkHeHus MEpHOTO 0aka UMEeTCsl BEHTHIIb.

Koopaunatel X U Y HpOM3BOJIBHBIX TOYEK TPACKTOPUU CTPYH H3MEPSIOTCS C MOMOIIBIO

KOOPJMHATHOM CETKHU, HAHECEHHOW HAa KOOPJIMHATHBIN TIaHIIET 4.

8.
9.

3. llopsanok BbINOJTHEHUS Pa0oThl M 00pad0TKAa ONBITHBIX JAHHBIX

1. Jlyis HaronHEeHUsl YCTaHOBKHM BOJOM OTKPOWTE BEHTWJIb ITOAAYU BOBI, IIEJIKHYB 10 HEMY JIEBOU
KHOIIKOW MBIILLIH.

2. OTKpbITHE/3aKPBITHE PHIUYAXKHOTO KJIalaHa OCYIIECTBISETCS IIETYKOM IO HeMY JIEeBOM KHOIKHU
MBIIIIH.

3. s npulbnnkeHuss KaMepbl K Typesy HIEIKHUTE 110 Hel JIEBOM KHOIKOM MBIIIIH.

UToObl HOBEPHYTH TypeJib B PEXKUME €€ OCMOTPA, HISIKHUTE MO Hel JIeBOW KHOMKOM MBIIIH.

5. Jlna mepemenieHusi KaMepbl K IbE30OMETPY ILEJIKHUTE I10 HEMY JIEBOM KHONKOW Mblu. B
pexuMe paboThl ¢ TbE30METPOM MOYKHO IEPEMEIIATH KAMEPY BEPTUKAIBHO C TOMOLIBIO KJIABUII
CO CTpEJIKaMU U MBIIIH.

6. Jlia mepexojlia K 3aMepy pacxojia BO3BpPATUTE KaMepy B UCXOJHOE MOJIOKEHUE U IISJIKHUTE 10
MepHOMY OaKy JI€BO KHOMKOW MBIIIIH.

7. Bo3Bpar kamepbl B KaXXI0€ MpeAblayllee MOJ0XKEHHE OCYILIECTBISAETCA IIETYKOM IpaBOr
KHOIIKY MBIIIIH.

o

OTKpbITh 3aJBWXKKY 15, 3alOJHUTH BOAOHM pe3epByap HACTOJBKO, YTOOBI padoTana meperuBHas
TpyoOa IL.

[ToBopotom kpyra 10 ycTaHOBHUTH Tiepes; OTBEPCTHEM 9 KPYIJIOE OTBEPCTHE TUAMETPOM d = 2 CM U
3aKpPENUTh KPYT B 3TOM OJIOKECHHH.

OTKpbITh Ki1amaH 3 U 00ecrneynTh ¢ MOMOIIBIO 3aJBUKKHU 15 HMcTeueHre BOABI NMPHU MMOCTOSHHOM
Haniope H, m3meputh ero, a Takxe KoopAMHaThl Xk M Yk IPOU3BOJILHO BbIOpaHHOH Touku “K”
TPAcKTOPUU CTPYH.

W3meputs pacxo] Bojbl O ¢ IOMOIIbIO Oaka 2 U ceKyHaoMepa (M3MepseMblii 00beM BOJIBI TOJKEH
ObITh He MeHee 50 TUTpoB).

PesynbraTsl u3MepeHuii 3anucarsb B rpady 4 TabauibI 2

3aKkpbITh KJIanaHoM 3 OTBEpCTUE 9 U OMOPOKHUTH BEHTUIIEM 8 MEpHBIil Oak 5.

VYcraHaBnuBas ¢ MOMOIIBIO NOBOPOTHOrO Kpyra 10 mpoTuB oTBepcTHs 9 MOOYEPETHO BHEIIHMM
HWINHAPUYECKUN U KOHUYECKHE (CXOMALIMICS U PACXOSIIUICS ) HaCaJKH, U3MEPHUTD Ul KaXKI0Tro
U3 HUX pacxoj Bojabl Q u Hanop H ( mocieHui JOKEH MOAIEPKUBATHCS B OIBITAX MOCTOSIHHBIM U
PaBHBIM HaIoOpy MPU UCTEUEHUH U3 KPYIJIOTO OTBEPCTHS).

PesynbraTsl u3MepeHuii 3anucarhb B Tabauiy 2 (rpags 5...7)

O6pa6OTaTB OINBITHBIC JAHHBIC, BBINIOJIHUB BCC BBIYUCIICHHUA, TPCAYCMOTPCHHBIC Ta6J'II/II_ICI71 2.

10. ITocTponTs pacxomHbie XapaKTEPUCTHKU OTBEpCTHUs M Hacankos Q = f (H) .

11. date 3aknrogenne mo pe3yabraTaM pabOTHL.

1.

3. OcHosHble KOHMPOJIbHBIE 8ONPOCHI (K Aa6. pabome 1.5)

YTo NOHUMAIOT MOJ MaJIbIM OTBEPCTUEM B TOHKOW CTEHKE MPU UCTECUECHHUH KUIKOCTH U3 OTBEPCTUI?
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Cxkaroe ceueHue, MPUUUHBI CKATUSI CTPYH, YEM OLICHUBAIOT BEJIMYUHY CXKaTHsl CTpyu?
Urto Ha3bIBaIOT HACAAKOM, TUIIBI HACAJOK, UX Ha3HAUYCHUE?

Koaddunuent pacxona. UTo oH yUUTHIBAET, Kak ONpeaesseTcs?

2

3

4. KoadpdumueHt ckopoctr. UTO OH YUUTBIBACT, KAK ONpeesieTcs?

5

6. Koaddunuent conpotusienus (oTBepcTusi, Hacaaka). Kak oH onpeensieTcs 1o OnbITHBIM IaHHBIM?
7

. O6T>${CHI/ITG, IMo4YeMy IIpU UCTCUCHUHU U3 HACAJOK pacXoJd XKHUIAKOCTHU 6OJ'IBH_IC, 4YEM IIPU UCTCUCHUU U3
MaJIOT0 KPpYyIJIoro OTBEpCTUs B TOHKOM CTEHKE?

8. Hanumute u nosicaute ¢GopMyIibl Ui ONpeAeTeHUs] CKOPOCTH U pacxojia MpH UCTEUCHUU KUAKOCTU
13 OTBEPCTUH U HacaJoK B aTMOcdepy IpU MOCTOSHHOM HaIope.

O

. 300pa3ute U MOSICHUTE CXEMbl UCTEUEHHUS KUAKOCTU W3 MAaJOTO OTBEPCTHUS B TOHKON CTEHKE U
Yyepe3 BHEITHUN [UIMHAPUYIECKUI HacaJoK B aTMochepy.

10. Kakoe YpaBHCHHC JIC)KUT B OCHOBC Q)OPMYJ'I JJIA BBIYUCIICHUA CKOPOCTHU UCTCUCHUA S u pacxoaa

KUIKOCTU Q IPH UCTEUEHUHU U3 OTBEPCTUH M HacaakoB? HamuiuTe u mosICHUTE 3TO ypaBHEHUE.

JlaGoparopHas padora 1.6
JKCNePUMEHTAIbHOE H3y4YeHHe MPSIMOTro IMIPABJIANYECKOr0 yIapa B HAIOPHOM

TpyOOmpoBojae

1. Hesas padoTsI:
OnpenenuTh ONBITHBIM TyTEM BEIWYUHY TIOBBINIEHUS JaBieHus AP,, Tpu TpsIMOM
TUAPABIMYECKOM yIape B HAOPHOM TPyOOIpPOBOJIE, CPABHUTH €€ C BEIUUYMHON AP, BEIYHCICHHOHN IO

dopmyne H. E. XKykosckoro (cM. popmyny 1), ¥ moACYUTaTh OTHOCUTENBHOE OTKIIOHEHHE
|AP—AP | L00%
Eapm— - -
AP AP 0

2. Onucanne yCTAaHOBKH.

VYcraHoBka (PUCYHOK 1) COCTOMT W3 TOPU30HTAIBHOTO CTajlbHOrO TpyOoIpoBoja 3,
IIPUCOEAVHEHHOTO K HAalOpHOMY pe3epByapy 2, B KOTOPOM YPOBEHb BOJBI BO BpPEMs OIIBITOB
MOJJIEP’KUBAETCS Ha MIOCTOSHHON OTMETKE C MOMOILBIO MEPEIMBHOTO ycTpoiicTsa .

B kon1e Tpy6omnpoBoia 3 umeeTcss BeHTUIIb 6 7Sl peryIupoBaHusi CKOPOCTH JIBUKEHUS BOJIBI B
HEM, KJIallaHHBIA 3aTBOpP S5, TO3BOJSIOUIMI MPAKTUYECKH MIHOBEHHO IEpPEeKphIBaTh TPyOOIpoBOaY
NIPYXUHHBIA MaHOMETP 4, C IOMOIIBIO KOTOPOrO U3MEPSAETCS aBIEHUE B )KUJIKOCTH 00 U 6 MOMEHT
3aKpBITHS 3aTBOpA.

s u3MepeHust pacxoaa BOJbI CIY>KUT MEpHBINA Oak 12 cHaOXeHHBIH BOJOMEpHOI TpyOKoit 9
co mkanoit 10, u cexkynaomep 8.

3. llopsaok BbINOJTHEHHS PA00OTHI M 00pa00TKA ONBITHBIX JAHHBIX

1. Jlns HaroJIHEHUs YCTAaHOBKHM BOJOW OTKPOMTE BEHTWJIb IIOJIaYM BOJBI, HIEJIIKHYB 110 HEMY JIEBOI
KHOIIKOM MBIIIIH.

2. KpaH u3MeHeHHs pacxo/ia peryJIupyercs JIEBOM U MPaBO KHONKAMHU MBIIIH.

Jlist mepeMelieHns KaMepsl K MAHOMETPY IIEIKHUTE I10 HEMY JIEBOM KHOIIKOM MBIIIIN.

4. CwMenieHre KaMepbl OCYIIECTBISAETCS KJIABUIIAMU CO CTPEJIKAMM M HABEIEHUEM MBIIIM K KpasMm
JKpaHa.

(O8]
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5. JIns 3aKpBITHSI/OTKPBITHS KJIAITAHHOTO 3aTBOPA MIEIKHUTE TT0 HEMY JIEBOM KHOITKOW MBITITH.

6. Jlis mepexoma K 3aMepy pacxoja IIEJIKHUTE JIEBOM KHOIMKOW MBIIIK [0 MEPEIUBHOMY
YCTPOHCTBY.

7. Bo3Bpar kamepbl B KaxJ0€ Npeablayllee MOJ0KEHHE OCYIIECTBISAETCA IIETYKOM IPaBOU
KHOTIKY MBIIIIH.

—

. U3meputs (pucyHok 1) mo maHomeTpy 4 naBieHue B TpyOompoBoje 3 10 yaapa (Ipu 3aKpbITOM
BEHTHJIE 0) U pPe3y/bTaThl U3MEPEHUS 3aucaTh B TadIuUIy 1.

. OTKpBIB (HEMOJIHOCTHIO) BEHTUIb 6, 00ECIIEUUTh MPOMYCK MO TPYOONpOBOAY 3 HEKOTOPOrO pacxojia
BOJIBI.

. I3meputsb pacxoxa Boasl Q ¢ moMomsio MepHoro 6aka 12 u cekynmomepa 8. Ilpu 3ToM n3MepsieMblit
00beM BOJIbI JOJDKEH ObITh He MeHee 50 TUTpoB.

. IlepexpbITh 3aTBOpOM 5 TpyOOHpPOBOJ 3 W M3MEPHUTH MO MAHOMETPY 4 BEIWYMHY MaKCHMAJIbHOTO
JaBJICHUs IIPH yAape.

. 3anucath B Tabauiy 1 nmoiayyeHHbIE IPU U3MEPEHUSIX JaHHbIE.

. Cnenatp enie JjBa aHAJIOTHYHBIX OIBITA IIPU APYTHX PAacX0/axX BOJBI.

. O6paboTaTh ONBITHBIC TAHHBIE TAK, KaK yKa3aHo B Tabnwuue 1.

. JlaTh 3aKiIroueHue 1o pe3ysabTaraM paboThl.

[\9}

(98]

I

4. OcHoB8Hble KOHMPOAbHbIE 80NPOCHI (K 1a6. pabome 1.6)

1. Cdopmynupyiite mOHATHS TUAPABINIECKOTO yaapa.
2. [Ipsimoii 1 HenpsIMOM TUIPABINYECKUH yap.

2. Yro takoe dasa yaapa?

3. OObscHUTE NPOLECC M3MEHEHMs NABIEHHSA B TPyOONPOBOJE, TNUTAEMOM H3 pPe3epByapa, NpH
IPSIMOM THIPABINYECKOM yAape.

4. Hanwumure u noscuure popmyny H. E. XKypasckoro st onpeseneHus MOBBILIEHHUS TaBJIEHUs IPH

yaape.
5. Hanumwre 1 nosicHute GopMyity Juist ONpeieeHnsl CKOPOCTH paclpoCTpaHEeHHs! y1apHOH BOJIHBI.

JlabopaTopHnas padora 1.7
HN3yuyenue ¢puiabTpanuu B IeCYaHOM IPYHTE HA YyCTaHOBKe lapcu

1. Heab padoThi:
1. V6emurncs B cipaBenmBocTH 3akoHa Jlapcu ImyTéM NOCTpoeHus B MaciuTabe (110 JaHHBIM IISTH

OTIBITOB) TPAaUKOB 3aBUCHUMOCTH CKOPOCTH (UIBTpallMd L OT TrpagueHTa Hamopa J , T.e.
rpadukoB v =f (J ) U MSATH BUJIOB TIECUAHOTO TPYHTA, OTIMYAIOIIUXCS KPYMHOCTHIO YACTHI
(puc. 1).

2. Ompenenuts 1o rpapuky v = f (J ) IS OZHOTO BUAA IECYAHOTO TIPyHTAa (YKa3aHHOIO
MpernojaBaTesieM) CpEeAHIO BeTUInHY Koddduimenta unstpanuu k (1 yka3aTh e¢ Ha rpaduke
(puc. 1).

3. Tlocrpouts B Macmrabe IO DaHHBIM OJHOTO OIBITA, YKA3aHHOTO MPENOAABATENEM, SIHOPY
Haropos, T.e. rpadux H =f (z) usmenenus Hanopa H no mytu ¢punstparuu (puc. 2).

2. OnucaHue yCTAHOBKH.
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VYcTaHoBKa NpeACTaBIseT COOOH BBINOJHEHHYIO W3 IPO3PAYHOrO OPraHMYECKOro CTEeKIa
BEPTUKAIbHYIO KOJIOHHY KBaJpAaTHOTO CEYEHMsI ¢ BHYTpeHHMMHM pasmepamu 10x10 cwm, 3amosiHeHHYIO
IATBIO CJIOSIMH II€CYAHOTO TIPyHTa PA3IMYHOW KPYMHOCTU. TOJIIIMHA Ka)XAOro CJI0sl OJHOPOIHOIO
rpyHta — 10 cm. Ha rpanumax cio€B MMEOTCS LITyLEpbl, K KOTOPbIM Y€pe3 PE3MHOBBIC MUIAHTH
IIOJICOEIMHEHB]l CTEKJIsIHHBIE Mbe3oMmeTpbl (Ne 1...6) g m3MepeHus HamopoB. Bojga B KOJIOHHY
MOCTyMaeT W3 nHrTaromero O6aka mo Tpyoe. ns mojmepikaHUs TMOCTOSHHOTO YPOBHSI BOJBI Haj
[IOBEPXHOCTBIO TIPYHTa B YCTAaHOBKE (C LENbl0 OOECHEYEeHUs YCTAaHOBMBILEIOCS JBUKCHUS
(GWIBTPALIMOHHOIO MIOTOKA) UMEETCs MepesuBHas TpyOka. V3MeHeHue B ONbITax BEJIMUYMHBI I'PaJUeHTa
Hanopa J (a cienoBarenbHO U (QUIABTPALIMOHHOTO pacxofa @ ) JOCTUraeTcss U3MEHEHHUEM BBICOTHOTO
MI0JIOKEHUS CIIMBHOIO YCTPOWMCTBA, COEJUHEHHOIO TO(QPUPOBAHHBIM PE3MHOBBIM IUJIAHIOM C HHUYKHEH
94acThIO0 KOJIOHHBL. M3MepeHne (puiabTparimioHHOTO pacxoja Boabl @ OCYHIECTBISIETCS MEPHBIM COCYA0M
C HaHeCCHHOM Ha CTeHKe ImKajiol (B cm’ ). Bpems ¢ 3anonHenus npodUIbTPOBAHHON BOJON HY>KHOTO

oobema W otmepsieTcs cekyHaomepoM. Temmneparypa Bobl ¢ °C U3MepseTcs TEPMOMETPOM.

3. llopsaok BbINOTHEHUS pa0oThbl M 00pad0TKAa ONBITHBIX JAHHBIX
I. Tlpu nHamGosee BBHICOKOM TIOJIOXKEHMU CIMBHOTO yCTPOMCTBA, MPOBECTH OMBIT Ne I:

OTNpeAeNTUTh OTMETKM YpPOBHEH BOJBI B Mbe30MeTpax, T.e. Hamopel H B Toukax 1...6
(GWIBTPALlMOHHOTO TIOTOKA; H3MEPUTh MPEBBIMIEHUS Z OSTHX TOUYEK HAJ IJIOCKOCTBIO
CpPaBHEHHUS; U3MEPUTH B MEPHOM cocyae o0beM W Bozbl, MpoQHIbTPOBABIIEH Yepe3 TPYHT,
MPOJOJKUTENBHOCTh HANOJHEHUsT o0beMa ¢ U TeMmmeparypy Boubl ¢ © C . IlomyueHHble
aHHBIE 3aucaTh B Ta0m.1.

2. OnycTuTh CIMBHOE YCTPOKMCTBO Ha 5...10 cM, M, BBDKIAB HEKOTOPOE BPEMS, YTOOBI PEKUM
(GuIbTpaUU YCTAaHOBUJICS, BBIMOJIHUTH ONbIT Ne 2, m3MepuB M 3amucaB B Tabn.l Te xe
BEJIMYUHBI, YTO U B onbITe Ne 1.

3. Bcero HeoOXOAMMO C/eIaTh MATh ONBITOB, ONMyCKas CIMBHOE YCTPOWCTBO B KaXIOM
MoCJIeAyoEeM onbITe Ha 5...10 cMm.

4. TlomHATH CIMBHOE YCTPOWCTBO B HambOJiee BBHICOKOE IIOJOKEHHE M TMEPEKPHITH KPaH Ha
TpyOKe nmuTaromiero 0aka.

5. OOGpaboTath ONBLITHEIE JaHHLIE M PE3YJILTAThI 00PabOTKH IPEICTABUThL B BUJIE TA0I.2.

6. Ilocrpouts B Macmrabe 10 JaHHBIM Tabn.2 rpaduk v = f (J ) IS BCEX NATH BUJIOB
uccienyemoro rpyHta (puc.l), a mo ganasM Tabn.1 — smopy HanopoB H = f(7) ans ogHOTO
13 OIBITOB, YKa3aHHOTO TpernoiaBareneM ( puc. 2)

7. JlaTh 3aKII0YEHHE TI0 PE3YJIbTaTaM PaboThI.
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11. OcHoBHble KOHMPOAbHble 80nNpockl (K 1a6. pabome 1.7)

1. Hanumure u nosicaute 3akoH [lapcu.

2. Hanummure M MOSICHUTE 3aBUCHUMOCTH, CBSI3BIBAIOIIYIO CKOPOCTh (HIIBTpAIMH C JEWCTBUTEIBHON
CpeIHEel CKOPOCThIO IBUKEHUS JKUKOCTH B IOPAX IPYHTA.

3. N3obpazure rpaduk v = f (J ) u 00OBSICHUTE, KaK C €r0 MOMOIIBI0 MOXHO ONPEACITUTH CPEIHIO0
BEJIMYMHY KO3 dunrenTa GuibTpanuy rpyHra’?

4. ITosicauTe, 4TO Takoe KOAPPUIHEHT PUIbTpALH?

5. ChopmynupyiiTe OHATHE TPaJAXEHTa HAIIOPa U MOSCHUTE, KaK OMPEIEIIIeTCs €ro BeInYrHa?

6. Uzobpasure smiopy HamopoB H = f (3) u paiite komMmeHTapuii K Heil. 7. OObsicHUTE, MoueMy
BeJIn4rHA KO3 duiueHTa GuapTpauuy rpyHTa 3aBUCUT OT TEMIIEPaTypbl GUIBTPYIOIIEH KUIKOCTH?

8. Kak mnaiftu BenuuunHy kodddunuenta ¢unbrpanuu k rpynta npu 10 ° C, ecnu u3BecTHa €ro
BeJIMYMHA IIPU TeMIeparype ¢ , ormyatouieiics ot 10°C ?

9. Ot xakux ¢$akTOpoB 3aBUCUT (PUIBTPAIIIOHHAS CIOCOOHOCTH TpYyHTA?

JlabopaTopHnasi padora 1.8 bp.
IocTpoeHne HAMIOPHOI U Mbe30MeTPUYECKOM JIUHMI /151 TPYOONpoBoaa

COIIPOTUBJICHUSA
1. Hesan padoTsI:
1. Onpenenenue OMBITHBIM IYTEM IMOTEPh HANOpa Ha MPEOAOJEHHE COIPOTUBIICHUS MO JJIUHE
TpyOOIPOBOJIa U HA YYaCTKaX ¢ MECTHBIM COIPOTHUBICHUSIMH.
2. Pacyer k03¢ (ULIMEHTOB MECTHBIX IOTEPH U K03 punrenTon Japcu.
3. ITocTpoeHne HalOPHOW U TbE30METPUUECKON JTMHUM.

3. Onucanue yCTAaHOBKH.

Boga u3 HAIIOPHOT'O Oaka MoCTynacT B TPY6OHpOBOI[ COIIPOTUBJICHUS, MTPOTCKAA 4YCPE3 KOTOpHﬁ
CIINBACTCs B KaHAJIN3allHIo.

Tpy6GOIpOBO COMPOTHBIICHHS BBIIONHEH U3 TpyO anamerpamu d, =26-10°mMu d, =16-10"°

M ¥ COCTOUT U3 HECKOJIBKUX Y4acTKOB (puc. 4.2).

N3mepenne naBieHU MPOU3BOINUTCS MbE30METPAMH B YKa3aHHBIX HA CXeMe€ ceueHusx. Pacxon
KHUJKOCTH uepe3 TPyOOmpoOBO U3MEPSIOT C MOMOIIBI0 POTAMETPA U PETyIUPYIOT BeHTHIEM. OMbITHBIE
JTAHHBIE 3aHOCAT B Ta01. 4.

PesynbTaThl pacyeToB CKOPOCTEH, MOTEPh BCEX BUIOB U KOI(PPHUIIMEHTOB — B Ta0I. 5.

ITocTpoeHrne HamopHONM W NBE30METPUYECKON JMHUN IMPOU3BOJIUTCA HA OTAEIBHOM JIMCTE
Oymaru (oOs3arenbHO ¢ TmpuMeHeHueM MmacmTaba). [lo ocu abcumcc B Macmtabe u300paXkaeTcs
BBITSIHYTasi B OJIHY JMHUIO CXeMa TpyOompoBoaa compoTuBieHus. Ha tpyOompoBoae MOMKHBI OBITH
MOKa3aHbl MECTa, B KOTOPBIX OIpEAeNseTcsl Hamop. OTH MECTa COOTBETCTBYIOT IOJOKEHUSIM
MbE30METPOB Ha TPYOONMpPOBOAEC M TOMEYAIOTCA MPSMBIMH BEPTHUKAIBHBIMU IITPUXITYHKTHPHBIMH
JTUHUSAMHU, IPOBEICHHBIMH OT OCU TPyOOIpPOBOIa A0 MEE30METPUICCKON JTMHUH.

[To ocu opmuuar, Takke B MaciiTade, OTKIAILIBACTCS 3HAYCHHE IMOJHOW YIEIbHOW IHEPTUU
(mamopa). Macmrab [ Mhe30METPUYECKONW BBICOTHI UM CKOPOCTHOTO HAmopa JOKEH OBITh
OJINHAKOBBIM.
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[ToctpoeHne mNBE30METPUUECKON JIMHUM TNPOU3BOJUTCS HAHECEHHWEM Ha KOOPAMHATHYIO
IUIOCKOCTh TOYEK, COOTBETCTBYIOLIMX YAEJIbHOM SHEPIrUU AAaBJICHUS B PacCMAaTPUBAEMBIX CEUEHUSAX
TpyOOIIpOBOJIa, M COEIAMHEHHEM COCEIHUX TOYEK MPSAMBIMU JUHHAMU. MECTONONOKEHHE TOYKH
OTIpeJNIeNIACTCsl, C OJHOM CTOPOHBI, CEYCHHEM TPYyOOIpOBOJAa, Ui KOTOPOTO HYKHO H300pa3HTh
HalOpHYIO JIMHUIO, C JPYrod CTOPOHBI, 3HEPruei JaBieHUs IMOTOKa. EciaM IUIOCKOCTh CpaBHEHMS
COBITIQIAET C OCBIO TPYOOIIPOBO/A, TO JJISi HAXOXKIEHHUS TOYKU HYKHO OT OCH TPyOOIPOBOJA OTIIOKHTH
BEPTHKAIBHO BBEPX MOKazaHue Tbe3omerpa h = p/pg. Jis mocTpoeHus JIMHAN yIeTbHOM TOIHON

SHEPruM (HAOPHOM JTMHUN) HEOOXOAUMO OTJIOXKHUTH BEPTHKAIBHO BBEPX OT MbE30METPUUECKON JINHUU
B TOM JK€ Macmrabe 3HAaueHHE CKOPOCTHOTO HAaIlopa, COOTBETCTBYIOLIETO JaHHOMY CEUEHHIO.
[TosrydyeHHbIE TOUKH HEOOXOAUMO COSAUHUTD MPSMBIMU JTUHUSIMH.

3. lopsinok BHINOJHEHUSI PA0OTHI 1 00Pad0TKA ONBITHBIX JAHHBIX

JlaGopaTtopHasi ycTaHOBKa JUId H3MEPEHHUs MapaMeTpoB U IOCIEAYIOLUIEr0 IMOCTPOSHUS
HaIllOPHOM W IMbE30METPUUECKON JIMHUN TpyOONpoBOJa CONPOTUBIECHHS HM300pa)k€Ha HAa PUCYHKE
2.32.

Knomnko#i "Ilyck BoAsl" 3amyCTHTE MPOLIECC 3aMOJHEHHS HAMOpHOro Oaka W TpyO BOMOMA.
ITocne HanonHeHus Gaka O BEPXHETO YPOBHS MEPEIMBHON BOPOHKH, MPUCTYNANTE K OTKPHIBAHHIO
BEHTWIS. YIPaBJIATh BEHTUJIIEM MOJKHO, KaK HEIOCPEICTBEHHO J€BOM KHONKOM MBbIIIM, TaK M
KJIaBUIIaMH Keitbopaa co crpenkamu "BBepX" U "BHU3". YpaBisis BEHTHIEM, HEOOXOAUMO JOOUTHCS
3aJIaHHOT'O TPEIOo/IaBaTeIeM MOKa3aHUsl poTaMeTpa, OTCYET NMPOU3BOJUTCS MO BEPXHEH KPOMKE €ro
nomiaBka. HaBegeHuem Kypcopa Ha MOIUIaBOK BBI30BUTE TapUPOBOUHBINA IpaMK U ONpPEesIUuTe 110
HeMmy pacxof Boisl Q, cM. puc.21. Ha rpaduke mo ocu X OTJIOKUTE MOKa3aHUSI POTAMETPA, a IO OCH
Y HaiiuTe COOTBETCTBYIOIIUMN pacxo BoabI Q.

[lepenBurasi ¢ MOMOIIBIO MBIIIH U3MEPUTENBHYIO TOPH30HTAIFHYIO JIMHUIO U COBMEIas e€ ¢
BEpPXHEH KPOMKOW ypOBHs BOJbI B KaXKJAOM IbE30METpE, ONpPEeIUTe M0 COOTBETCTBYIOLICH IIKaje
MOKa3aHusi BceX 9-TW MbE30METPOB, cM. puc.22. Jlns yBeIWyYeHUss TOYHOCTH OTCUéra, MpPaBOM
KHOMNKOW MBIIIM BBI30BUTE BBINAJANONIEE MEHIO M YyBenMubTe oOmmi Macmrad "Zoom In".
JlobuBasick HEOOXOMMOM TOYHOCTH OTCYETA, ITY ONEPAIHI0 MOYKHO TIOBTOPUTH HECKOJIBKO pa3, CM.
puc.23. BepHyTbcsi B OOBIYHBIN PEKUM MOXKHO OYyJIeT depe3 To ke MeHo 1o komanse "Show All".

[ToxazaHus TBE30METPOB OTpakaroTcs Takke B LuppoBom Buae. CpaBHUTE HX C
MOJTyYeHHBIMH 3aMepaMu. CBeIUTE ONBITHBIE JTAaHHBIE B TAOIUILY M MIPUCTYMANTE K pacuéTam.

12. OcHogHble KOHMPO1bHbIE 8BONpOCyl (K 1a6. pabome 1.8)

1. Kak paccuutbiBaercs IlonHas ynenpHas SHEprus >KUIKOCTH B PAacCMaTpUBAEMOM CEUEHUHU
(Hamop) AJis yCTaHOBUBLIETOCS MOTOKA;

2. Ecnmm ypenpHas TOTEHIMANbHAsT SHEPIHs, W3pPAcXOJOBaHHAS KHUIKOCTHIO Ha TIPEOJOJICHHE

CONPOTHUBIICHHUI MEX/y MEPBbIM U BTOPBIM CEYCHHUSMH, paBHA h._ _, TO ypaBHeHUe bepHyim,

P ?
CBSI3BIBAIOIIEE Y/IEIbHBIE MTOJTHBIC JHEPTHH B OTUX JBYX CEUCHUSAX, OyIeT UMETh BHI:

3. TlpuBemute GopMymbl Ui pacueTa MECTHBIX MOTEPU DPHEPTHH W MOTEPH SHEPTUU MO AJIUHE, OT
YEero OHM 3aBHUCST 3aBUCHT;

4. Kak cBsi3aHbI MeX/1y CO00M yenbHasi KWHETHYeCKas U MOTeHIIMaIbHas SHEPTUU MOTOKa;

5. Kaxk u300pa3uth rpaduuecku N3MEHEHUE YICIbHON SHEPTUH KHUIKOCTH;
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6. Kak HasbiBaercs JIuHUA, coequHSIONIAs TOYKH, COOTBETCTBYIOIIME 3HAYEHHSIM CYMMBI BCEX
BHJIOB HEPTHH;

7. Yro Takoe JTMHUS MOJHON YAECTbHON SHEPTUH UM HATIOPHAS JTMHUS;

8. JlaiiTe onpeneneHrne HamOPHOU JIMHUM;

9. [aiite onpeneneHue JUHUEH MOJTHOW yIeTbHOW SHEPTUU.

10. [laiiTe onpeneneHue Mbe30MeTPHUECKON BBICOTHI (HApUCYHTe, MpUBEIUTE (hOPMYJIBI);

11. Ecnmn  miIoCKOCTh  CpaBHEHHMSI pacCMaTpUBAaeMOro TPyOOIpPOBOJA COBIAAAaET C  OCBIO
TOPU30HTANILHOM YacTu TpyOompoBoja, yeMy OyleT paBHA BEIUMYMHA Z BO BCEX CEUECHUAX
(Hapucyiite, mpuBeUuTe GOPMYIIBI);

12. Onpenenenue cpeaHe CKOPOCTH KHUIKOCTH MPOU3BOAUTCSA 110 popmyIie:

13. YenpHas 3HEprusi, M3pacxojOBaHHAs Ha MPEOIOJCHHE COMPOTUBIICHHS B JIFOOOM MECTHOM
COIIPOTUBIICHUH, MOXKET OBITH OTpeieNieHa KaK:

14. Y nenbHast sHEprusi, U3pacXoJ0BaHHAas Ha MIPEOOJICHIE COPOTUBICHUS TPEHUS 10 IJIHHE,

MOJKET OBITh ompeeneHa sl ceueHuit 1 u 2 mo popmyoe:
15. IIpu onpeneneHuu hM [10 YPAaBHEHUIO KHUHETUYECKAs SHEPT U PACCUUTHIBAETCS 110 CKOPOCTH,

KOTOPO# 00J1aaeT MOTOK:

JlaGoparopHnas padora 1.9
OnpeneneHue 3aBUCHMOCTH MKy T'HAPABIHMYECKUM YKJIOHOM U CpeaHeil
CKOPOCTHIO NPHU TYPOYJI€HTHOM JABUKEHUHN BOJbI

1. Hesan padoTsI:
1. Onpenenenue pexxuma IBUKEHUs (pacdeTt uucia PeliHonbaca).
2. YcTaHOBIICHHE 3aBHCUMOCTH THAPABINYECKOTO YKIOHA OT CKOPOCTH:
a) mocrpoenue rpadudeckoii sapucumoctu 1gi = f(Igv);

0) onpenenenue kodppuimeHToB M U b anamurnuecku n rpapu4ecKy.
3. Ioctpoenue rpadpuueckoit 3asucumoctu 1g A = f(IgRe).

Paborta npoBoaMTCA HA YCTaHOBKE, CXeMaTHYECKH H300pakeHHO! Ha puc. 2.40.

2. Onucanue yCTAaHOBKH.
Bona w3 mamopHoro 6aka 1 mpu MOCTOSTHHOM Hamope IMOCTYIMaeT B MpsMOil TpyOorpoBos 2
nuaMmeTpoM 16 MM, qimuHoM 650 MM, B Hayase U KOHIIE KOTOPOrO yCTaHOBJIEHBI TbE30METPHI 3 U 4.
Omnpenenenre MOTEPH Hamopa IO JUIMHE TPyOONMpOBOAAa HAXOAMUTCA MO Pa3HOCTH IMOKa3aHUMN
MIb€30METPOB B Hauaje U B KoHIe TpyOrl. [Ipu nBUkKEHUH BOJIbI B TOPU3OHTAILHOM TpyO€e MOCTOSIHHOTO
JIMaMeTpa CKOPOCTh €€ HE MEHSETCS U U3 ypaBHeHUs bepnyuin:

2 2
Zl+& V—1=22+p—2 h+hm,
pg 2g pg 2g
HaXoauM:
h;m:pl_pz
pg

37



TemmepaTypy BOABI H3MEPSIOT W 1O Tabia. 8 HaXOAAT 3HAYCHHE KHUHEMATHYECKOTO
Kod(uimeHTa BI3KOCTH.

st HaXOKIeHHS 3aBUCUMOCTH THPABINUYECKOTO YKJIOHA OT CKOPOCTH MPOBOJAT 6 — 8 ONBITOB,
KaXIbli W3 KOTOPBIX OTJIMWYAETCs BEJIMYMHOW pacxona. /[liusg mnepBoro omsiTa YCTaHABIMBAKOT
MAaKCUMAaJIbHBIN Pacxo BOJbI, U3MEPSIOT MPU 3TOM PA3HOCTh MOKa3aHUUM MbE30OMETPOB, 3aTEM PACXO]
HECKOJIbKO YMEHBINAIOT MPUKPHITHEM 33JIBIKKH Ha TPYyOOTPOBOJ/IEC U MOBTOPSIOT U3MEPEHUS, KOTOPHIE
3aHOCAT B Ta0OJI. 9.

PesynpTaThl  OMBITOB  00pabaThiBalOT Uil  TONYYCHHS]  YPABHCHHS,  CBS3BIBAIOIIETO
TUJPaBINYECKUN YKIOH U CPEAHIOI CKOPOCTh MoToka. OmnpeaeneHue CKOpOCTH MOTOKa MPOU3BOIUTCS
0 PacXoay U IUIOIIA I KUBOTO CEUEHUSs, M/C:

Yoo
OpHUYEM, PacXo/ HaXOAAT OObEMHBIM METOAOM IO MOKA3aHMIO0 CYCTYHKA 5 IMPOTEKAIONIEH BOJIBI,
3
m/c:

oV

T

I[J'IH YCTaHOBJ'IeHI/ISI pC)I(I/IMa JABUXKCHUSA BBIYUCIIAKOT YHUCIIO PeﬁHOHLﬂcaZ
vd
Re=—.
\Y%

OnwiTHBIe 3HadeHHs Koddumumenta J[apcu onpenensiror w3 gopmynsl  (2.8.3) mocrne
npeoOpa3oBaHusI:
2gh d

2¢d
v2 =<gd—-
\% \%
Paccuntannpie 3HaueHust uucna PeitHonmbaca u kosddummenta lapcu uCHONB3yOT AJA

nocrpoenns rpaduka IgA = f(IgRe).

}\‘:

['MpaBiIndecKuil YKIOH BBIMUCIAIOT 1o (dopmyne (2.8.1) u CTposT rpaduk 3aBHCUMOCTH
lgi=1f(lgVv), omoxus mo ocu opannar 3Hauenne 1g1, a no ocu abeuuce — 1g v. Jlorapudmer

YKJIOHAa U CKOPOCTHU OTKJIA/IBIBAIOTCS Ha OCSIX B 0JMHAKOBOM Macuitabe. [lonydyeHHblil Ha Tpaduke psn
TOUYEK HEOOXOIUMO O0BETUHUTH OJTHON MPSAMOM JIMHUEH Tak, 4TOOBI OHa ObliIa cpeiHell MeX /1y HUMHU.

TMocienyromas 3aada COCTONT B ONPEICICHAN 3HAYCHNMH KoO(hGHUIMEHTOB M 1 D ypaBHeH#Hs
(2.8.6). IIpu norapudmMupoBaHUH €T0 MOTYyYaeTCsl ypaBHEHUE NPSAMON JIMHUM:
lIgi=Igb+mligv. (2.8.7)
3HaueHuss KO3(PPUIMEHTOB HEOOXOAMMO OIpPENeIUTh AHAIUTUYECKUM M TpadUyecKuM
METOJIaMHU.
B npusenennom ypasuenun (2.8.7): 1gb — paccrosuue or Hauama KOOpAMHAT 1O TOYKH

NepeceyeHusl OCU OpJUHAT ¢ MPsMOW; M — yriaoBoi Ko3((UIIMEHT, paBHBIN TaHTEHCY yTIja HAaKJIOHA
npsIMOii K ocH abcuucc.
[Ipu anamuTHYecKOM ompeneneHurd Kod(PQHUIIMEHTOB BBHIOMpAIOT Ha NpsMou (Ha rpaduke)

MPOU3BOJIBHBIC IBC TOYKU U HAXOJAT UX KOOPAUHATHI. 3amnmcaB KOOpAUHATHI 1JIA HCpBOfI TOYKHU lg Vl )51

lg1,, nns Bropoii — 1g v,, 1g1, cocraensior cucremy ypasHenuii ¢ Byms HemsBecTHbIME —1g b n
m (puc. 2.41):
lgi, =lgb+mlgv;
lgi, =lgb+mlgv,.
Pemrast ypaBHeHUsI, HOJTyYUM:
m= Igi, —lgi,
lgv, ~lgv,

;lgb=1gi, —mlgv,.
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[o Benmunne 1gb norenumposannem Haiinem sHadenue KodphuurnenTa b.

Bce pacuernbie BennunHbI momeniaroT B Tadm. 10.

3. llopsaaok BbINOJTHEHUs pa0oThbl M 00pad0TKAa ONBITHBIX JAHHBIX
Buemnuit Bua  1abopaTOpHOM  yYCTAaHOBKM JJIsl  ONpPENENICHHS 3aBHCHUMOCTU  MEXIY
THJIPABINYECKUM YKIOHOM H CPEeIHEH CKOPOCTHIO MpU TYpOYJIIEHTHOM JBHKEHHUU BOJbI IPUBE/ICH HA
pucyHke 2.42.

OOparure BHUMaHHE, YTO MPU KAXKJAOM BKIIOUEHUH WM MOCTE HAKATHS OBAIBHOW KHOIKU
“cOpoc” B paboTe ycTaHAaBIMBAeTCS HOBAas TEMIIEpAaTypa BOJAbl M 3HAUYCHHE KUHEMATHYECKOTO
KO3 pHIMEHTa ee BI3KOCTH HEOOX0AUMO KaXKIbIi pa3 MepecynThIBaTh B COOTBETCTBUH C TabI. 8.

Knonkoit "I[lyck Bompl" BKJIOYAETCs MPOIECC 3arllOJHEHUS HAMOpPHOro 0Oaka |
ropu3oHTaIEHON TPyOBI Bos10ii. [Tocie HanoaHeHus: 6aka 0 BEpXHETO YPOBHSI NIEPETUBHON BOPOHKH,
clielyeT IPUCTYIATh K OTKPBIBAHUIO TJIABHOI'O BEHTHIISL.

VYrpaBnsTe BEHTUJIEM MOXHO, KaK HEMOCPEACTBEHHO JIEBOM KHOMKOW MBIIIH, TaK U
KJIaBUIIaMH Keibop/a co cTtpenkaMu "BieBo" U "BIpaBo'. YIPaBiisis CTEIEHbIO OTKPBITUS BEHTUJIS,
Bpl cMoxeTre yBenM4HMBATH M YMEHBIIATh CKOPOCTh MPOTEKAHUSI BOJbI, COOTBETCTBEHHO OyJeT
U3MEHSTBCS CKOPOCTh BPAILIEHUS CUETYHKA PACX0/1a BOJIBL.

Tak Kak TpW MaJlOW CTENEeHW OTKPBITUS BEHTWIS MpeoOiasaeT JaMHHAPHBIA pPEXUM
JBYDKEHUS JKUJIKOCTH, pabOTy PEKOMEHJyeTCS HAaYMHATh BBIIOJHATH HPU MOJHOCTBIO OTKPBITOM
BEHTHJIE, TO €CTh [P MaKCUMaJIbHOM pacxoe BoJbl. [Ipy 3TOM noTtepu Ha TOPU30HTAJIBHOM YYacTKe
TpyOBbI Takke OynyT MakcuMaiibHbl. [lapamerpsl TpyOonpoBosa: auametp - 16 mm, 1uinHa - 650 Mm.

[Tokazanus nuddepeHIaTbHOr0 MaHOMETpa HEOOXOAMMO CUMTBHIBATh MO CIEHUATBLHOU
OTHOCHUTEJIHOM IlIKaje, MepeMelias JIEBOM KHOMKON MBIIIM HU3MEPUTENbHYIO JUHUIO U COBMeINas eé
C BEPXHUMH YPOBHSIMH >KHJIKOCTH B JICBOW M MPaBOil TpyOKax COOTBETCTBEHHO. JIJIsi MOBBIIICHUS
TOYHOCTH OTCYETA, HEOOXOIUMO YBEIMUUBATH N300paskeHHe MPU MOMOIIM KOMaH bl “Zoom In”, cMm.
puc.2.44.

Cuérumnk (BoJOMEp) MOACUMTHIBAET KOJIMYECTBO MpoTekiied Bojbl. Lugpa cune-zenénoro
1BeTa uMmeet pasmepHocts 0,1 nuTpa, Hanpumep, udpa 8 cuHe-3eEHOTO 1BeTa OyAET 03HAYATh, YTO
npotekiio 0,8 nutpa. ['pynmna kpacHbIX (P crpaBa-HAIEBO UMEET COOTBETCTBEHHO pa3MepHOCTH: 1,
10 u 100 nutpoB. Takum oOpa3om, eciau MOKa3zaHUS CUETUMKA COCTOSAT U3 TPEX KpacHbIX LUD,
Hanpumep, 372 u cuHe-3eNEHON - 3, 3HAUMUT, HA JAHHBIM MOMEHT OOIIMH PacXoja BOABI COCTABISAET
372,3 nutpa, puc. 2.44.

Jns  ouleHKM pacxola JKUIKOCTH  HEOOXOJUMO  BOCIOJIB30BaThCS  BUPTYaIbHBIM
CEKYHJIOMEPOM, BKJIIOUEHHBIM B COCTaB JabopaTOpHOW paboThl. OOBIYHO H3MEPSIOT BpeMs, 3a
KOTOpOE IIPOTEKAET AECAThH JUTPOB BOJBI.

[Ipu sTOM mNONIB30BaThCA JIOOBIM JPYTUM CEKYHJIOMEPOM 3allpelaercs, MO0 CKOpOCTb
BOCIIPOU3BEJICHHUS POJIMKA HAMPSMYIO 3aBUCHT OT OBICTPOAEHCTBHSI KOHKPETHOTO KOMIIBIOTEpA W
MOXKET BEChbMa OTIMYAThCS OT peanbHO. [lisg OoOHyneHus ceKyHJIoMepa JOCTaTOYHO HaBECTH
yKazareiab MBIIIM Ha €ro IMOKa3aHWs, W KIMKHYTb JIEBOW KHONKOH, cM. puc.2.43. Kpome Toro,
CEKYHJIOMEPOM MOKHO YIPaBJISATh IPH MOMOIIN COOTBETCTBYIOLINX KJIABUII KeiiOOopia B aHTIIUICKOM
packiaake kinaBuatypsl "En'": myck - kinaBuma "p", ctom - "'s", oOHyauTSH - "0".

[TocnenoBarenbHO MPUKPBIBAas BEHTUJIb, IPOBEAUTE 7 - 8§ 3aMepOB M 3aHECUTE MOJy4YeHHbIE
naHHble B TaOnuily. He 3a0ynbTe BHECTH B TaOJIUILy JaHHBIE O TEMIIEPAType BOBI.

Hanee mnepexonute K BBIYHCICHUSAM, 3alOJHUTE COOTBETCTBYIOIIUE SYEHKH HUTOTOBOM
TAOJUIBI U TIOCTPONTE HEOOXOUMBIC TPADUKH.
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4. OcHosHble KOHMPOJIbHBIE 8ONPOCHI (K Aa6. pabome 1.9)

A S B AR

11

12.
13.
14.
15.
16.

17.
18.

19.
20.

Jlaiite omperneneHre THAPABINYECKOMY YKIOHY (TIpHBEAMTE M OOBSCHHUTE (POMYIy, CHOCOOBI
BBIPAKCHUS SMHUL] U3MEPEHUS);

Kak 3aBucaT morepu Hamopa Mo JUIMHE MOTOKAa OT XapaKTEPUCTHKH IIEPOXOBATOCTH CTEHOK
TpyObI?

Yro Ha3BIBAIOT JJAMUHAPHBIM IOACIOEM WU TICHKOH?

HpI/I Typ6yneHTHOM JABMXXCHUHU B 3aBUCHUMOCTHU OT TOI'0, KaK COOTHOCATCS pasMEphbl BEICTYIIOB

mepoxoBaTocTd A ¥ TONIIMHA TAMHHAPHOMN IIIEHKH O, BCe TPYOBl MOAPA3JENAIOTCS HA TPU
BUJA (IPUBEAUTE UX, U OXapPAKTEPU3YNUTE KaX bl U3 HUX).

Kakue TpyObl Ha3bIBatOTCS I'MPABIMYECKH LIEPOXOBATHIMU?

Kakyto TpyOy HazbiBaroT ['uapaBiaruecku riagkoi Tpyooi?

Jaiite onpesesieHne 1 NPUBEAUTE ITapaMeTPhl IPOMEKYTOUHOIO BUA IIEPOXOBATOCTU TPYOBI.
Tonmuna naMuHAPHOTO CI10SI OMpeiesieTcs N0 GopmyIe:

IIpu nBM>KEHNM NOTOKA BJIOJIb CTEHKH C OJJMHAKOBOW BBICOTOM BBICTYIIOB TOJILMHA JaMUHAPHOU

IINICHKHW MCHSCTCA. ...

. IloTepu Harmopa 1o JUIMHEe ONpeAesIoTcs 1Mo Gopmysie

. IIpu namuHapHOM JIBUKeHUU B TpyOax ko3 duuuent Hapcu A saBucut oT...... JUISL KPYTJIIBIX

TpyO OH paBeH:

Hanummure n o0bsicaute ypasuenue Ilyaseitns:

[Ipu TypOyneHTHOM pexknMe KodpunueHT JJapcu MoKeT 3aBUCETh OT

JlaiiTe onpeesieHne OTHOCUTEIBbHON IEPOXOBATOCTH.

JlaiiTe onpeneneHue OTHOCUTENBHOU INIaJIKOCTH.

B obnactu rumpaBiandecku raaakux TpyO xoaddunment Jlapcu paccuuThiBaeTcs 1mo Gopmysie
bnaznyca:

®opmyne bnasuyca gaet JOCTOBEPHBIE PE3YNIBTATHI IPU

Koadduuuent [lapcu B 001acTu rupaBInyecK HIEPOXOBATHIX TPYO (00IacTh KBaJPaTUYHOTO
COTMPOTHUBIIEHUS WX KBaJlpaTUyHas 001acTh) 3aBUCUT TOJBKO OT ...

[ToTepu no /uIMHE B KBaJIpaTUYHOM 00JIaCTH CONPOTUBIIEHHS PACCUNUTHIBAIOTCS MO (hopMyIie:

[Tpu TypOyJieHTHOM JIBUKEHUU ITyTEBbIE MOTEPH PACCUMTHIBAIOTCS 0 0011el hopmyie:

JlabGopaTopHnasi padora 1.10
Omnpenesienue K03 GUIHEHTOB Pacxoa ApoccebHOro npudopa

(nmadparmbi) 1 Bogomepa Benrypu
1. Hesab padoThIi:
1. Onpenenuts K03 UIMEHT ApoccenbHOro npudopa nuadpparmsl C U K03((GUIMEHT pacxona

1 Bomomepa Bentypu.
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2. TocTpouts TapupoBodHbie rpadukn o6onx npubopos, T.e. 3apucumoctn Q  =f(AH ) u

Q, =f(AH,).

2. OnucaHmne yCTAHOBKH.

PerynmupyronuM BEHTHJIEM YCTaHABIWBAIOT PACXOJl KHIKOCTH Yepe3 MPUOOpHI. 3almUCHIBAIOT
MOKA3aHUsI COOTBETCTBYIONIUX JaHHOMY MPUOOPY MHE30METPOB U OMPEACISIOT PACXOJ KUIAKOCTH.
JlaHHbBIE 3aHOCAT B TaOII. 12.

Janee U3MEHSIOT pacxo/ KUJIKOCTH C MIOMOIIBIO TOTO K€ BEHTUJIS U TOBTOPSIOT BCE U3MEPEHHUS.
KonnyecTBO ONBITOB 10KHO OBITH HE MeHee & ... 10. Bce pacueTHbie maHHbBIE 3aHOCAT B Ta0. 13.

TapupoBouHble TpaQuKHd CTPOSIT B MaciiTade Ha MIJUTUMETPOBOM Oymare. TapupoBOYHBIE
rpauKy 3HAYUTEIBHO YIPOIIAIT KOHTPOJIb 32 PACXOAOM YKUIKOCTH IIPH UCIIOJIB30BAHUH JHa(parMel
U BOJOMEPAa B TEXHOJOTHYECKOM IMPOIECCe, TaK KakK HCKIIOYAIOT HEOOXOIMMOCTh MPOBEICHUS
pacyeToB.

3. llopsaok BbINOTHEHUS pa0oThbl M 00pad0TKAa ONBITHBIX JAHHBIX

s o3HaKOMIIEHHS C YCTpOWCTBOM auadparMbl U BOJOMEpPa MOKHO BH3yalU3UPOBATh MX
BHYTPEHHIOIO YacTh, JUIsl YETO JOCTATOYHO HABECTH KypCOp Ha KOPITYC COOTBETCTBYIOLIETO MPUOOpA.

UroObl HayaTh BBHIMOJHATH paboTy, kHomkou "Ilyck Boawl", puc. 2.57 BKIIOUMTE MpOIECC
3allOJIHEHUS ~ HAmopHOro 0Oaka, TOPH3OHTANBHOW TpyObl, amadparmbl, Bogomepa BeHTypw,
nuddepeHIaTbHbIX MAHOMETPOB M CUETYMKa BOAON. TONBKO MOcie HamoJHEHUs 0aka J0 BEPXHEro
YPOBHS [IEPETUBHOI BOPOHKH CII€AYET MPUCTYINATh K OTKPHIBAHUIO [NIABHOTO BEHTHJIS.

Y1paBisaTh BEHTUIEM MOKHO, KaK HETIOCPEICTBEHHO JIEBOM KHOIKON MBIIIH, TIOMEIIas Kypcop B
TPEYIroJbHYIO 30HY yKa3aTels IIKajlbl BEHTUJIS U IIepeMeliasi ero OJJHOBPEMEHHO C Ha)KaTHEM Ha JIEBYIO
KHOIIKY MBIIIH, TaK U KJIABUIIAMH Keibopaa co crpenkamu "BiaeBo" u "BrmpaBo". YrpaBisis CTEHEHBIO
OTKPBITHSI BEHTWIsS, Bbl cMoO)keTe yBelIMYMBaTh M yMEHbIIATh CKOPOCTh IMPOTEKaHHWsS BOABI 4epes3
nuadparmy u BojioMep BeHTypH, COOTBETCTBEHHO, OyAeT M3MEHATHCS CKOPOCTh BpAIEHUS CUETUHMKA
pacxosa BOAbI.

Tak kak npu Majiol CTETEeHU OTKPBITHS BEHTHJIA IMpeoliajaeT JaMUHAPHBIM PeKUM JIBUKEHUS
KHUJKOCTH, pabOTy PEKOMEHYETCsS HaYWHATh BBINOJIHATH IPU MOJHOCTHIO OTKPHITOM BEHTHIIE, TO €CTh
IpU MakCUMallbHOM pacxofe Bojabl, cM. puc. 2.58. Ilpu sTtoM morepu B auadparmMe u BoJoOMepe
Bentypu Takke OyayT MmakcumanbHbl. OJIHAKO 1O MOKa3aHUAM JU(depeHIInaIbHbIX MAHOMETPOB JIETKO
MOHATH, YTO NIOTEPU Ha yyacTKe quadparMel CyIIECTBEHHO BhIIIE, YeM B Bojomepe Bentypu.

Benuuuny mnokazanuil auddepeHunanbHbIX MaHOMETPOB CHUMAKTE IO COOTBETCTBYIOIIUM
LIKaJaM, NepeMelnas JEBOM KHOMNKOW MBIIIM HYXHYIO H3MEPUTEIbHYIO JIMHHUIO M COBMelas €€ C

BEPXHUMU YPOBHSIMH >KHJIKOCTH B JIEBOU P U MIpaBoil Py TpyOKax.
pg pg

CuéTynK TOJCYUTHIBAET KOJWUYECTBO TpoTekmier Boapl. Lludpa cuHe-3en€Hro msera mmMeer
pasmeprocts 0,1 nutpa, Hanpumep, nudpa 8 cuHe-3eIEHOTo 1BeTa OyJeT 03Ha4yaTh, 4To nporekiio 0,8
muTpa. I'pynma kpacHbIX HU(p clipaBa-HaJIeBO MMEET COOTBETCTBEHHO pazmepHocTtH: 1, 10 m 100
muTpoB. TakuM 00pazoM, ecli MOKa3aHus CUETYMKA COCTOST U3 TPeX KpacHbIX IUdp, Harpumep, 267 u
CUHE-3eTIEHON - 5, 3HAUUT Ha JaHHBIA MOMEHT OOIIMI pacxoJl BOABI COCTABISIET 267,5 nmuTpa, CM. pHC.
2.58.

Jlnst omieHKM pacxo/a JKUJIKOCTH HEOOXOJIMMO BOCIIOIB30BAThCSI BUPTYATbHBIM CEKYHIOMEPOM,
BKJIFOUEHHBIM B COCTaB JiabopaTopHOW paboThl. OOBIUHO UM 3aMEPSIOT BpeMsi, 32 KOTOpOE MPOTEKaeT
JECSATh JUTPOB BOABL. [Ipu 3TOM MONB30BaThCA JIOOBIM JPYTHM CEKYHIOMEPOM 3amperaercs, uoo
CKOPOCTh BOCHIPOHM3BEJECHUS POJTUKA HANPSAMYK 3aBHUCHT OT OBICTPOJICHCTBUS KOHKPETHOTO
KOMITBIOTEPa U MOXKET BECbMa OTJIMYAThCS OT peanbHOM. Jlyis oOHysneHus ceKyHIoMepa IOCTaTOYHO
HABECTH YKa3aTellb MBIIIM Ha ero mudpoBbie NaHHBIC, M KIUKHYTH JIeBOH KHOMKOH. Kpome Ttoro,
CEKYHJIOMEPOM MOKHO YMPAaBISAThH MPHU MOMOIIM COOTBETCTBYIOIIUX KJIABUII KEHOOpAa B aHTIUHCKOM
packnanke kmaBuatypsl "En'": myck - kmaBuma "p", crom - "'s", o0HyIMTH - "0".
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[TocnenoBarenbHO TPHUKPBIBAs BEHTHIb, mpoBeaute 8§ - 10 3amepoB auddepeHnrnanibHOro
manomerpa AH n M COOTBETCTBYIOLIErO eMy 00bEMa V' nporekaroueit Bozer 3a Bpemst t B ombiTe ¢

nuadparmoii 1 3aHeCUTe MOTyYeHHbIe JaHHbIe B Tab. 10.1. 3atem mosropute Te xe m3meperns AH

s Bogomepa Bentypu. [Ipuuém, yarute, uto nmokazanus nuddepeHmaibHOr0 MAaHOMETPA U CKOPOCTh
MPOTEKaHUs BOABI A AuadparMbpl HEoOXomUMO H3MepsATh B auanazoHe ot 0.7 po 0.2 cremeHu
OTKPBITHS BEHTWJIS (OPHEHTUPYWUTECh IO IIKaJe BEHTWISI), a TMoKa3anus IuddepeHIHaTIbHOTO
MaHOMETpa U COOTBETCTBYIOIIAs UM CKOPOCTh NMPOTEKAHUS BOJBI I BojoMepa BeHTypu HeoOXoaumMo
n3MepsATh B Auanaszone ot 1.0 1o 0.4 creneHu OTKPBITUS BEHTUIISL.

Jlanee mepexoauTe K BBIYHUCICHUSM, 3allOJHUTE COOTBETCTBYIOMIME suciiku Tabmumbl 10.2 u
MOCTPOITE HEOOXOAUMBIE TAPUPOBOYHBIE TPADUKH.

4. OcHosHble KOHMpoOAbHbIE 8onpocyl (K aa6. pabome 1.10)

1. Hapucyiite u nosicHUTe NpUHIUT paboTh TuadparMel, U Bogomepa Bentypu;
[Ipumenute ypaBHenue bepHysiu k cedenusim 1 u 2, nuadparmsr;
[Ipumenure ypaBHeHnue bepHysuiu k cedenusim 1 u 2, Bonomepa Bentypu;

KoaddunmeHT KHHETHYECKOM SHEPTHU @ YUIUTHIBACT. .. U PEACTABISIET COOOH. . .;

A

Hanummre (BbiBenuTe (opMmyiy) i ONpEeAETeHMs pacxona >KUAKOCTH depe3 auadparmy B
IIPOMBIIIICHHBIX YCIOBUSAX;
6. Hanmmmute (BeiBequTe (hopMyiTy) ISl ONpeAeNeHHs pacxo/a JKUAKOCTH dyepe3 Bojgomep Bentypu

B IPOMBIIJICHHBIX YCJIOBUAX.

JlaGoparopHnas padora 2.1
IlapamMeTpuyeckue UCTIBLITAHNS LIEHTPOOEIKHOI0 HACOCA

1. Hesas padoTsi:
1). M3yunte pabOTy HACOCHON YCTAaHOBKH C IEHTPOOEKHBIM HacocoM. 2). OCBOUTH METOAUKY

rapaMeTpUYEeCKUX UCIBITAHUM IIEHTPOOESKHOTO Hacoca. 3). [TonmyduTs XapakTepUCTUKY IIEHTPOOEKHOTO

Hacoca.

2. Onucanue yCTAaHOBKH.
JIns uchbpITaHUS HACOCOB HMCHOJIB3YIOTCS YCTAHOBKM C OTKPBITOM WM 3aKPBITOM UUPKYJIALHUEH
xuakoctu. Ha puc. 2.2 mpuBeneHa naboparopHas yCTaHOBKa OTKpHITOro tuma. OHAa COCTOWT U3
eHTpoOexkHOTO Hacoca | ¢ anektpoasurarenem 11, BcaceiBaromiero tpyOompoBona 3 ¢ oOpaTHBIM
KJIallaHOM 2, HamopHOTO TpyOompoBoja 7 C 3aJABMXKKOW §, HAMOPHOTO pe3epByapa 4 U KOHTPOIBHO-
M3MEPUTENIBHOM amnmaparypsl 5, 6 u 9-14.

KoHTposbHO-N3MepUTENBbHAS annapaTypa CIIyKHT [ 3aMepa:
- OAaY M KUJIKOCTH (auadparma 5 u pTyTHBINH AuddepeHimanbHbii MaHOMETD 6);
- IaBJICHUSI Ha BBIX0J1€ U3 Hacoca (Manometp 10);
- BaKyyMa Ha BXOJIe B Hacoc (BakyymmeTp 9),

- KpPYTSIIEro MOMEHTA Ha BaJly Hacoca (OamaHCUpHBIN deKkTpoaBurarensb 11 ¢ peruarom 14 u Becamu
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13);

- YaCTOTBI BpAIllEHUs Bajla 3JIEKTpoBUTraTes (TaxoMmeTp 12)

Jlig 3ay1MBKM BO/IOM Hacoca M BCAChIBAIOIIETO TPYOONPOBOJA NOCIEIHUM COEAUHSIETCS C BaKYyMHBIM
HAcOCOM, KOTOPBIM co37aeT HEOOXOAMMBINH BaKyyM BO BCacChIBaloIleM TpyOonpoBoje 3 mepes MycKoM
Hacoca. [loa pa3HOCThIO aBieHUN Ha CBOOOIHOW MOBEPXHOCTH MOABI B IPUEMHOM pe3epByape U BO

BCACBIBAIOLIEM TPYOOIIPOBO/IE 3 OTKpBIBAETCS KJIATIaH 2 M BOAA 3aMOJIHSAET TPYOOIIPOBOA U HAcoC.

3. lopsinok BHINOJIHEHUSI PA0OTHI U 00Pad0TKA ONBITHBIX JAHHBIX
1. Tlpu 3akpeITO¥ 3aABMKKE 8 3alWTh BOJOW BCAChIBAIOIIM TpyOompoBon 3 u Hacoc 1, a 3arem

BKJIFOUUTH HACOC.

2. Ilpu pexume paboThl Hacoca, koraa (Q = 0) cHATh moka3aHus auddepeHImaIbHOro MaHOMETpa 0,
Bakyymmerpa 9, manomerpa 10, BecoB 13 u taxomertpa 12.

3. Co3math He MEHEe BOCHMH PAa3JIMYHBIX PEKUMOB pPaOOTHI HAcoca C IMOMOIIBIO 3aJBIKKH 8,
obecrieurBasi pa3IMYHyI0 TOJa4y BIUIOTH 10 Qmax. [IpM KakaoM pexuMe CHUMATh IOKAa3aHUS
puOOpPOB, MepeUrCcIeHHBIX B 1. 2. Pe3ynpTaThl 3aMepoB 3anucath B Tadm. 2.1.

Boeruucnuts mapaMcCTpBhl, HeO6XO,I[I/IMBIe JJIA ITIOCTPOCHU S HaHOpHOﬁ u BHCPFCTHHGCKOﬁ XapaKTCPUCTUK

1. Jlng BpamieHust KaMepbl HaBeAUTE MBIIIbL HAa cBOOOIHYI0 oOnacth (HE Ha ycTaHOBKY), HaOXXMHUTE
JIEBYIO KHOIIKY MBIIIM, U OCYLIECTBISAITE NepeMelleHne MBI — Kamepa OyJeT Bpaliatbes
BOKPYT' ycTaHOBKH. [IpuOmikeHue/oTAaieHne KaMmepbl OCYLIECTBISIETCS C MOMOILNBIO KoJieca
IIPOKPYTKHU MBILIH.

2. Jnsa BbIOOpa MapkH LIEHTPOOEKHOIro Hacoca IIEJKHUTE MO HeMy JIeBOW KHONKOW Mblmu. B
MOSIBUBLIEMCSI CITUCKE BBIOEpUTE OJIHY U3 6 MPEUI0KEHHBIX MapOK HaCOCOB.

3. [ns 3amycka/oCTaHOBKM JIBUTaTelsl IIEIKHUTE JIEBOM KHOMKOW MBIIIY MO MyJIbTY Ha NepeaHen
CTOPOHE JBUTATEIIA.

4. Jlns npuOMMKeHUs Kamepbl K OCHOBHBIM 3JIEMEHTAaM YCTaHOBKH (M3MEpUTEIbHBIM NpUOOpam,
middepeHIaIbHOMY MAaHOMETPY, BECaM U IIp.) MIEIKHUTE 110 HUM JIEBOW KHONKOMW MbImu. J{is
BO3BpaTa KaMepbl B UICXOIHOE MOJ0XKEHUE UCIIOJIb3YITE NPAaBYI0 KHOIIKY MBIIIH.

5. BeHTHIB U3MEHEHUS pacxo/a peryjaupyeTcs JEBOU U TpaBod KHOIIKaMU MBIIIH.

6. Jlusg BO3BpaTra yCTAHOBKU B MCXOJHOE COCTOSIHHE MCIIOIB3YHTE COOTBETCTBYIOIIYIO KHOIIKY B

MPaBOM BEPXHEM YTITy DKpaHa.

L3
[Mogauy Hacoca Q- mo popmyne Q, =C |k , - (2.10)
rae C- mocTostHHas quadpparMbl 1>°)T :
h - mepenaj naBieHUi 1Mo AupMaHoMeTpy 6, mm. pm. cm.
Hamop nacoca Hon- o opmysie (2.5), B KOTOpO# cpeHue CKOPOCTH JBMXKCHHS KHIKOCTH B HATIOPHOM

U BCAChIBAIOILEM TPYOOIIPOBO/IaX PaBHBbI:
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4Q,  _4Q,
U= T e

3nech Qon- MOAUA HacOCA, M°/c;

dy, ds,- IMAMETpPHI HAOPHOTO U BCACBIBAIOIIETO TPYOOINpPOBOJOB, M. MomHOCTh Hacoca Nog - IO

dbopmye:

1

N, :Ma):(F-FO)L% em (2.12)

rae M- kpyTsiuii MOMEHT Ha Baity Hacoca, H. w;
- yTJI0Bas CKOPOCTh Baja Hacoca, pad/c;
F- nmokazanus Becos, H;
Fo- moka3zanus BeCOB Ipu OTKIIFOUEHHOM Hacoce, H; L- nnuHa peryara, v;
Non- YACTOTA BpAILIEHHsI Bajla HACOCA, 0O/MUH.
[Tockonbky mpu KakIoM pexume padoThl YaCTOTA Nop MOXKET OTIMYATHCS OT HOMHHAIBHOW Ny,

nonavy Qon, Harmop Hon 1 MOIIHOCTB Noy HEOOXOIUMO MPUBECTH K BEIMYUHE Ny IO hopmyram moaoous:

2
n, 7 4 n, n.
—. I =1 1 ; N=N;|— (2.13)
n. °’ n ’ n.

i1 11 it

Q=0Q;

Ecmu non=nx, T0 Q = Qon ; H=Hon; N = Non.
[Tonesnyto momHuocTh u KIIJ] Hacoca Berauciuth mo Gopmynam (2.4) u (2.5).

5. 1o manHbIM Tab1. 2.1 moctpouTts rpaduueckue 3apucumoctd H = f(Q), N = f(Q); n = f(Q).
Pe3ynpTarhl BeIuuCIeHUH 3amucaTh B Ta0d. 2.1.

[Iporpamma mo3BoJisier:
CHSTH TOKa3aHWsS MaHOMETpa, BaKyyMMeTpa BECOB, TaxomeTpa W Au(epeHInaTbHOr0 MaHOMETpa,
HEOOXOMUMBIX JJIsi TONyYEHHUs CIEAYIOIIMX OCHOBHBIX TEXHUYECKHX IIOKa3aHWH Hacoca: Haropa,
nogauu, KIIJI, yactoTsl BpameHus, MOIIIHOCTH N0 U3BECTHBIM METOIUKAM.
J111s onrydeHus XapakTepuCTHK Hacoca HEOOX0IUMO:
e co3nath He MeHee 8-10 pexuMoB pabOTHl Hacoca ¢ MOMOIIBIO 33aBUKKU, OTKPBITHE KOTOPOI
u3mensiercs ot 0 (min) o 1,0 (max);
® [P KAXKJIOM PEXKUME CHAThH MOKA3aHUs TPUOOPOB, MEPEUHUCIICHHBIX BBIIIIE;
® [10 U3BECTHBIM METOJMKaM BBHIYMCIUTH MAapaMeTphl, HEOOXOIUMBIE JJIsl TOCTPOCHHUS HAIOPHON 1
SHEPreTUYECKUX XapPAKTEPUCTHK.
JIns naHHOW yCTaHOBKH:
[Tocrosinnas auadparmsl C = 0,7
Ds = Dy = 60 mm
Jmuna peryara L =0.716 m, y = 0,34 m
[Tokazanus BecoB npu oTKIOYeHHOM Fo =0 H

3. OcHosHble KOHMPO/bHBIE 8oNpocyl (K Aab. pabome 2.1)

1. HazoBuTe TeXHHYECKHE MOKA3aTEIN Hacoca.

2. Yrto Takoe mojiaya Hacoca, UaealibHas 1ojavya U Kak OHa ONPEAEseTCsl MPU UCTIBITAHUSX?
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3. Yto Takoe Hammop Hacoca M Kak €ro OMPeeIUTh M0 MOKa3aHUsIM MPUOOpPOB?

4. YTo Takoe MOIIHOCTh HACOCA U T0JIe3HAsI MOIIIHOCTh?

5. Yro Takoe KIIJI nacoca? Kakue notepu yuutsiBaet KII/l Hacoca u ero cBsizb ¢ apyrumu KIT?

6. UTo Ha3bIBaeTCS XapaKTEPUCTUKON Hacoca?

7. Uro naswiBaercs nmojiem Hacoca Q-H u cBs3s ero ¢ KIIJ[ macoca?

8. Tlokazanusi kakux HpUOOPOB HEOOXOAUMO 3HAThH JIsi ONpPEACICHUS MOIIHOCTH Hacoca M
MOJIE3HOM MOIIIHOCTH?

Kak uM3MeHsFoTCs 1mojava, Harop M MOIIHOCTh HAacoca NMPH U3MEHEHHWH YacTOThI BpallleHUs paboyero
Kojeca?

JlaGopaTopHnas padora 2.2
KaBuranuoHHble HCTILITAHUS LEHTPOOEKHOTO HACOCA

1. Heab padoThi:
1. y6CIII/ITC$I Ha IIPaKTUKEC B CYIICCTBOBAHWM ABJICHUA KaBUTAllWU B IIGHTpO6e)KHOM HAacoCeC, U YSACHHUTb

IIPpUYIKUHBI €€ BOBHUKHOBCHUSI.
2. OcBouTh MCTOAHUKY KaBUTALIMOHHBIX HUCIIBITAaHHU I HeHTpO6C)KHOFO Hacoca.

3 . HOJ'Iy‘II/ITb B pE3YyJIbTaTC HUCIBITAaHUN KaBUTAlTUOHHYIO XapaKTECPUCTHUKY HACOCa

2. OnucaHnue yCTAHOBKH.
VYcTaHOBKa € 3aMKHYTOM CXeMOM HUPKYJISALUU KUAKOCTU (puc.2.16) BKiIto4aeT B ceOsl: UCTIBITYEMBbIi
1eHTpOoOeXHbIH Hacoc 1, Oak 3,

BCACBIBAIOIIMN 2 U HarHeTaTeJIbHbINH 6 TPyOOMPOBO/IBL, 3aIBUXKKY 5, BAKYYMHBIH Hacoc 4, KOHTPOJIBbHO-
M3MEPUTEIIbHYIO amnmaparypy (MaHomeTp 9 u Bakyymerp 8, aumadparMy C MOAKIIOUEHHBIM K HEH
muddepeHnraIbHBIM MaHOMETpoM 7, BarT- MeTp 10 u Taxometp 11).

Br16op Mapku Hacoca:

Ne | Mapka Hacoca
K 18/8 (1,5K 6)
K 20/30 (2K 6)
K20/18 (2K 9)
K 45/55 (3K 6)
K 45/30 B3K9)
K 90/85 (4 K 6)

AN N[ |W|N|—

1. Jlns BpamieHust KaMepbl HaBeIUTE MbIIIb HAa cBOOOAHYI0 001acTh (HE Ha ycTaHOBKY), HAXKMHUTE
JIEBYIO0 KHOIIKY MBIIIM, W OCYIIECTBIISIHTE MEpeMEleHUEe MBI — Kamepa OyAeT BpalaThes
BOKPYT ycTaHOBKH. [IpubiikeHue/oTaaseHne Kamepbl OCYLIECTBISIETCS C MOMOINBIO KoJieca
MIPOKPYTKHU MBILIH.

2. Jlns BbIOOpa MapKu IEHTPOOEKHOrO0 HAacoca IICTKHUTE MO HEMY JIeBOM KHOMKOW MbImu. B
MOSIBUBILIEMCSI CTUCKE BBIOEPHUTE OJTHY U3 6 MPEUIOKEHHBIX MAapOK HACOCOB.
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3. Jlns 3amycka/OCTaHOBKHM JABUTATEINS MIEIKHUTE JICBOW KHOMKON MBIIIN 1O MyJIbTY Ha TEpPEeIHEH
CTOPOHE COOTBETCTBYIOILETO JBUTATEIS.

4, I[JISI HpI/I6JII/I)KeHI/I$I KaMCpPbl K OCHOBHBIM 3JICMCHTAM YCTaAHOBKH (CTpeHO‘-IHbIM HU3MCPUTCIIBHBIM
npubopam, 1udppepeHInaTLHOMY MAaHOMETPY | TIp.) IIEIKHUTE 110 HUM JIEBOM KHOIKOW MBIIIH.
J171st BO3BpaTa KaMephl B UCXOTHOE MOJI0KEHUE UCTIOIB3YIUTE MPaBYIO KHOIMKY MBIIIH.

5. BeHTuns u3MeHeHUs pacxoja peryaupyercs JeBOUM U MpaBoi KHOMKaMU MBIIIH.

Jlns Bo3BpaTa yCTAaHOBKHM B MCXOJHOE COCTOSIHUE MCIIOJIBb3YyWTE COOTBETCTBYIOILIYIO KHOIIKY B
[IPaBOM BEPXHEM YTy KpaHa.

3. lopsinok BHINOJHEHUSI PA0OTHI U 00Pa00TKA ONBITHBIX JAHHBIX

JI1st moTyueHus YacTHBIX KABUTAIIMOHHBIX XapaKTEPUCTHK: YacTHbIC KaBUTAI[MOHHBIC XapaKTEPUCTUKHU
H= f(Ah) cnenyeT nody4YuTh A7 MUHUMAIBbHOM, HOMHHAJIBHOW U MaKCHMaJIbHOW M0J1a4 Hacoca.

C 5TOH 110 HEOOXO0INMO:

1. Bxirounts Hacoc 1 u obecneunTs 3a/laHHYIO MOoauy 3aABHKKOMN 5.

2. YMeHbIIaTh CTYNEHYATO JIaBJICHHE Ha BXOJIe B HACOC, BKIIIOUEHHEM BaKyyMHOI'O Hacoca 4, HauWHas ¢
JABJICHUS, 3aBEJOMO HCKJIIOYAIOIIEro KaBUTALMIO, M 3aKaHUMBas IpPU PE3KOM MaJIEHUU Hamopa,
obecrieunBast mpu dToM Qj= const W CHHMMas Ha KaXIOW CTYNEHH IIOKa3aHHs MaHoOMeTpa 9,
BakyyMMmeTpa 8, nudpmanomerpa 7 u Taxomerpa 11. Pe3ynpraThl u3mMepeHuit 3anucars B 1a0i. 2.3.

3. BbuucanTh mapamerpbl, HEOOXOAUMBIE ISl TOCTPOCHUS YaCTHON KaBUTAIIMOHHOW XapaKTePUCTUKH:
Harop Hacoca H- o popmyiie (2.2); nonauy Hacoca Q- mo gopmyse (2.9); kaBuTanmoHHbIN 3amac Aho,
no opmyne (2.17).

Ecnam B omplTax yacTtoTa BpallleHHs Mo, OTIMYAETCS OT HOMUHAIBLHOM ny Oosiee yem Ha 0,5%,
KaBUTAIMOHHBIN 3amac Ah,, He0OXO0AUMO TPUBECTH K Ny Mo dopmyre (2.18). Ecnu xe non, oTimuaercs
ot n, meHee ueM Ha 0,5%, npunsats Ah=Ahon.

4. Pe3ynbTaThl BBIYMCIEHUN 3amucarth B Tabi. 2.3 W MOCTPOMTH MO HHUM YaCTHBIE KABMTAI[MOHHBIE

XapaKTEePUCTHKHU (cM. puc. 2. 5).

Jnist ToTy4eHust KaBUTAIMOHHOM XapakTepucTHku Ahoon = f(Q) HEOOX0IUMO:
[To xaxgol YacTHOM KaBUTAlMOHHOM XapakTepuctuke H;= f(Ah) onpenenuts IOMyCKaeMbIi
KaBUTALMOHHBIN 3aniac Ahoon= A Ahyp, TpeaBapUTEILHO

1. onpenenvs KpuTHUECKUI KaBUTAIIMOHHBIN 3anac Al 10 MajeHuro Haropa Ha 2% Ha KPHBOM
H; = f(Ah) u ko3ddunmeHT kaBUuTaMoHHOTO 3anaca 4 = f(Ahy, ) u3 Tabdin. 2.4.
Tabnuua 2.4
Ahgp, M 0-2.5 |3 4 6 7 8 10 12 =14
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A 1.3 1.25 1.2 1.13 1.1 1.09 1.08 1.07 1.06

PesynbTathl pacyeToB cBecTd B Tabi. 2.5 U MOCTPOUTH IO JAHHBIM 3TOM TaOIMIIBI KaBUTAIMOHHYIO
xapakTepucTuky Ahoon=f(Q) (cM. puc. 2.4).
[TporpamMma uMUTHpPYET pabOTy Hacoca B PEXKUME IMapaMeTPUICCKIX UCITBITAHUH.
[Iporpammoii iperycCMOTpEHO:
e BBHIOOP MapKH UCHBITYEMOI0 Hacoca (BBIOOP U3 MpeAsiaraeMoro psijia uiv BBeJIeHUE apaMeTpOB
nm000ro Hacoca)
® [POBEJCHUE UCTIBITAHUI BRIOPAHHOTO HAcoca
IIporpamma 1o3BoJser:
CHSATh TIOKa3aHUSI MaHOMETpa, BaKyyMMeTpa, TaxoMmeTpa H Aud@epeHIuanibHOr0 MaHOMETpa,
HEOOXOMUMBIX Il TIOJNyYEHHUsS CICIYIOIIMX OCHOBHBIX TEXHUYECKUX IMOKAa3aHWI Hacoca: Haropa,
M0/1a4M, YaCTOTHI BPAIICHUS, KABUTALIMOHHOTO 3aI1aca Mo U3BECTHBIM METOAMKAM.
JJ1s moTydeHust XapaKTepUCTHK Hacoca HEOOX0IUMO:
® CO3JaTh HE MEHEE TPEX Pa3IUYHBIX PEKUMOB PaOOTHI HACOCA C TIOMOIIBIO 33aIBUXKKH, OTKPBHITUE
Kotopoi u3mensiercs ot 0 (min) go 1,0 (max);
® [P KaXJIOM OTKPBITHH 3aJIBUKKH CHATH MOKa3aHUs MPUOOPOB, MOCIEI0BATEILHO YCTaHABIHBAS
BaKyyMMETPUUYECKOE JIaBJICHUE Ha MOBEPXHOCTH pe3epByapa OT Prax. = 0, 10 Prax. = 0,8 - 0,95
aTM. (peXUM KaBUTAIUN);
® 110 U3BECTHBIM METOAMKAM BBIUYUCIUTH MapaMeTpbl, HEOOXOAMMBIE AJIsi MOCTPOCHHS YaCTHBIX
KaBUTAIIMOHHBIX ¥ KABUTAIIMOHHOW XapaKTEPUCTHK.
JIns naHHOW yCTaHOBKH:
[Tocrostauas quadparmer C = 0,4;
y=1,6m
Dgec = Dy =50 mm
Parv. = 1 Oap
t=15°C

4. OcHosHble KOHMPOILHYBIE 8onpocdl (K a6, pabome 2.2)
1. Uto Takoe KaBUTAIIMS, KAKOBBI €€ BHEIIHUE MPU3HAKU?

. Uto Ha3BIBaeTCA KaBUTAallUOHHBIM 3aIllaCoOM Ah u kak ero ONpECACIINTD ITPU HUCIIBITAHUAX?

. UTo Ha3bIBaeTCs KPUTHUECKUM KaBUTALIMOHHBIM 3ar1acoM Ahyp?

2

3

4. Yro Ha3pIBaeTCA JOMYCKAEMBbIM KaBUTAIIMOHHBIM 3amacoM Ahyon?

5. ®opmyna PynHeBa nis onpeieneHuss KpUTHYECKOr0 KaBUTAMOHHOTO 3araca’?

6. UTo Takoe BBICOTA BCAaChIBAaHUS M KAK OHA CBSI3aHA C KaBUTaLUEn?

7. YTo Ha3bIBaETCS KABUTAIMOHHOW XapaKTEepUCTUKOM U KaK OHa n3o0pakaeTcs rpadpudecku’?

8. Uro Ha3pIBaeTCs YAaCTHOW KaBUTALIMOHHOW XapaKTEPUCTUKOW M Kak €€ IMOJIy4YuTh IpHU
WCTIBITAHUSAX ?

9. Ilopsok pabOThI PU CHATHH YACTHOM KaBUTALMOHHOM Xapak

10. Kak nmony4aroT KaBUTaLlMOHHYIO XapaKTEPUCTHKY LEHTPOOESIKHOT0 Hacoca?

47



3.6 Bonpochbl K 3K3aMeHY 10 JHCHHILINHE « ' WIpaBJIHKA H He(l)TeFa30Baﬂ THAPOMEXAHUKA»

("4eTBepThIi ceMecTp)

Kon
Ne KOMIICTCHITUH,
n/n | Bompocsl HampaBJeHNE
21.05.06
1 OCHOBBI THAPOAUHAMUKH. [ HIPOCTaTHYECKHUE DIIEMEHTHI TIOTOKA (CMOYEHHBIH OIK-2
MIePUMETP, HATTOPHO ABIKCHHE, THApaBIndeckuii paanyc). OITK-1
2 Cxema [JBMKEHMS OKMIKOCTH. OJeMeHTapHas cTpyika. JIuHus Toka.
YcraHoBHBIIEECS M HEYCTaHOBUBIIEECS ABWKEHHUE KUAKOCTH. CpeaHsisi CKOPOCTh
noToka. Pacxon »KUAKOCTH. YpaBHEHHE pacxoAa IUisl 3JEMEHTapHOM CTPYyHKH,
NIOTOKA. YpaBHEHUE HEPA3PBIBHOCTH.
3 UYto Takoe KaBUTAIMsl, KAKOBBI €€ BHEIIIHUE IPU3HAKU?
4 HazoBuTte pesxuMbl JBUKEHUS )KUJIKOCTH U YKaKUTE UX XapaKTepHbIe
0COOEHHOCTH.
5 [osicante, uTO Takoe kpuTepuit PeitHonbca, 1 Ha30BUTE (HaKTOPHI, OT KOTOPBIX
OH 3aBHCHT.
6 Yro Ha3pIBaeTCs KABUTALIMOHHBIM 3anacoM Ah 1 Kak ero onpeaeanTsb npu
UCTIBITAHHSIX?
7 IMuppocraruka. ['mapocraTudeckoe naBieHue (cpeanee, UCTUHHOE). EauHuIib
n3MepeHus naBieHus. [loscHuTe, 4To Takoe abCOMOTHOE U H30BITOYHOE OIIK-2
THJIPOCTAaTUYECKOE JaBICHUE U KaKOBa CBA3b MEXAY HUMH?
8 [losicuuTe, 4TO TaKOe KpUTHUECKOe uncio PeitHonpaca?
9 Iosicuute, KakuM 06pa3oM MpH TUAPABINUECKUX pacuéTax ONpeAesioT PexkUM
JBWKEHUSI XKHUJIKOCTH H, C KAKOM LEeJIbI0?
10 | Yro Ha3pIBaeTCS KPUTHIECCKUM KaBHTAIIMOHHBIM 3amacoM Ahyg?
11 | OcHOBHOE ypaBHEHHE T'HAPOCTATUKH. HanuiuTe n mosicHNTe OCHOBHOE
ypaBHenue rujipoctatuku. Chopmynupyiite 3akoH [lackas.
12 | [osicHuTe, YTO TaKOE KPUTHUYECKAs] CKOPOCTh, OT KaKuX (PaKTOPOB OHA 3aBHCUT U
Kak e€ onpenensor?
13 | Hanummure ¥ nOsICHUTE aHATUTUYECKHUE 3aBUCUMOCTH MOTEPh HANIOpa MO AJTUHE OT
CpelHell CKOpOCTH TOTOKAa TpPU JIAMMUHAPHOM H TypOYJEHTHOM pexuMax OIIK-2
JIBUKSHHS KHUJIKOCTH.
14 | BeiBox ypaBHeHus bepHynnu. YpaBHeHue bepHyu Ais 31€eMEHTapHOM CTPyHKH
peanbHOU
KUJKOCTH. ['eOMeTpHYECKUIl U SHEPTrETUUECKUI CMBICH CJIaraéMbIX ypaBHEeHHs /.
beprymn.
15 | Kak HasbiBaeTcst KOO QUIMEHT oL, BXOSMIIMNI B ypaBHenue J[. Bepryumm st
MOTOKA PeaIbHOM )KUJKOCTH, YTO OH YUUTBIBAET U OT YEr0 3aBUCUT €TO
BeJIMYMHA?
16 | Onpezenenue JaBjaCHUs Ha MOBEPXHOCTH JKUKOCTH B COOOIIAIOIINXCS COCY/IaX.
17 | Yro Ha3BIBAaIOT OTHOCUTEILHBIM ITOKOEM KHUIKOCTH? OI1K-2
18 | Hanmmmwre 1 noscaure dopmyiiel Jlapcu-Beiicbaxa u Belicbaxa.
19 | MosicuuTe, KaK OMBITHBIM IYTEM OIPEEISIOT BETMUMHBI KOO PHIMEeHTOB A 1 &,
20 | @opmyna Pyaresa g onpeneneHusi KpUTHIECKOTO KaBUTAIIMOHHOTO 3amaca?
21 | Yro xapakrepusyioT KodpdumueHTsl A u £ 0T Kakux GpakTopoB B 00IIEM CiTydyae
OHHM 33aBHCAT U KaK UX ONPEAEISIOT IPHU THAPABINYECKUX pacuerax?
22 | O6bsicHHTE, 9TO TaKOE A, U Ay/d, KaK HAWTH BEUYUHY A, TIPU THAPABIMIECCKHUX
pacuerax.
23 | YUto Takoe BLICOTA BCACBIBAHUS U KaK OHA CBsI3aHAa C KaBUTaIel? OIIK-2
24 | JlaBrieHue >KMIKOCTH Ha CTeHKH TpyO. PaspriBatoniue ycunus (Tpy0a, pesepByap).
25 | HazoBute 007acCTH THAPABIWYECKOTO COMPOTHBICHHUS TPYyOOIPOBOJOB |

00BSCHUTE, KaK OMNPEAeNSIOT 00JaCTh CONPOTHBICHUS TPH THIPABINIECKUX
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pacucTax.

26

HN306pasuTe cXeMbl ABMKEHHS KUIKOCTH PH PE3KOM MOBOpoTe TpyOs! Ha 90°, a
TaKXe MPU PE3KOM PACIIMPEHUN H PE3KOM CY)KEHHH TPyOOIpOBOJia U JaiTe
MOSICHeHUS K HUM, YKa3aB, YTO XapaKTePHO IS JIBMOKEHUS IMOTOKA MPH
MPOTEKAHUH €ro Yepe3 JII000e MECTHOE COMPOTHBIICHHE.

27

OO0BsIcHUTE, YTO 00YCIIOBIICHBI TIOTEPH MOJIHOTO HATIOPA U KaKOB UX
sHepreTudeckuii cMpicn? [losicHUTE, YTO MOHUMATOT MO/ TEPMUHOM "yIeNTbHAs
sHeprus"?

28

CdopmynupyiTe MOHATHSI THAPABIMYECKOTO yAapa.

OIlK-2

29

IIpsiMO# ¥ HENIPSIMOM THIPABIMYECKUH yaap.

30

Uem oTiMyaeTcsi M0 HA3HAYCHHIO MTHE30METP OT PTYTHOTO MaHOMeTpa?

31

OO0BsCHUTE TEPMHUHBI ""MECTHAs CKOPOCTH" U "CpeHss CKOPOCTh" U YKaKUTE, KaK
OTIPEIENISAIOT 3TH CKOPOCTHU?

32

CkopoctHas TpyOKa u TpyOka [Iuto?

33

[osicHuTe, YTO TAaKOE JTUHUS MOJIHOTO HAIOpa W Mbe30METpUIECKast IUHUS, YTO
OyAyT MpeaCTaBISATh COOOM STH JIMHUY MPU PABHOMEPHOM JIBYKECHUU PealbHON
JKUIKOCTH?

34

HazoBute PEKUMBI ABUKCHUS )KUIKOCTHU U YKAXKUTC UX XapaKTCPHBIC
ocobernnoctu. [loscHuTe, uTO TaKoe KpuTepuii PeiitHonbaca, n Ha3oBHUTE (HAKTOPHI,
OT KOTOPBIX OH 3aBUCHUT. [losicHUTE, UTO Takoe KpUTHYeCKOe Yncyio PeiHonbaca?

OIIK-2

35

Ilosicuute, KakuM 06pa3oM MpH TUAPABINUECKUX pacuéTax ONpeAesSioT PeXXUM
JIBUKEHMS XKUJIKOCTH U, C Kakoil 1enpro? [losicHute, 4To Takoe KpuTHieckas
CKOPOCTb, OT KakuX ()aKTOPOB OHA 3aBHCUT U Kak e€ onpenensoT? Hanummure u
MOSCHUTE aHAJMTUYECKUE 3aBUCUMOCTH IIOTEPh HAIopa Mo AJIUHE OT CPenHEH
CKOPOCTH MOTOKA MPH JIAMUHAPHOM U TYPOYJICHTHOM PEXKUMax JIBUKCHUSI
KUIKOCTH.

36

Hammummre u noscante dopmynsr lapcu-BeiicObaxa u Beiicbaxa. [loscHute, Kak
OTBITHBIM TIyTEM OMNPEACIAIOT BeNMWYuHBl KodpdummentoB A u & Uto
XapaKTePU3yIT KOIPPUIMEHTH A U & OT Kakux (akTopoB B OOIIEM Cilydyae OHU
3aBHUCAT U KaK MX ONPEAEISIIOT NpU ruapaBindeckux pacuerax? OObsICHUTE, Y4TO
Takoe A3 ¥ Ad/d, kak HalTH BenTUYHUHYy Ad TIpU TUAPABIMYECKUAX pacueTax.
HazoBure o0nactv THAPaBIMYECKOTO CONPOTHUBICHHS TpPyOONPOBONOB U
OOBSACHUTE, KaK OMNPENENAIOT 00JacCTh COINPOTUBICHUS TPH THIPABINIECKUX
pacuerax.

37

UYTO NOHMUMAIOT MO/ MAJIBIM OTBEPCTUEM B TOHKOM CTEHKE MPU UCTEUYEHHN
JKUAKOCTH U3 oTBepcTuii? Cxaroe cedeHne, IPUIMHbI CKATHS CTPYH, YEM
OIICHHBAIOT BEJIMUUHY CKATHUS CTPyH?

38

Uto Ha3BIBAIOT HACA/IKOH, TUIIBI HACAIOK, X Ha3HaueHue? Koaddunment
ckopocTH. UTo OH yuHTHIBaeT, Kak onpeaensiercs? Koadoumment pacxoma. Uto
OH YUYHTHIBaET, Kak onpenensercs? Koaddunuent conpotusienus (OTBEPCTHS,
Hacajgka). Kak oH ompesensieTcs 1Mo onbITHRIM JaHHEIM? OOBICHHUTE, TTOUEMY TIPH
WCTEYEHUH U3 HACATOK PAcXo/l )KUIKOCTH OOJIbIIE, UM IPU UCTEYCHUN U3 MAJIOTO
KpPYIJIOTO OTBEPCTHS B TOHKOM CTEHKe?

OIlK-2

39

Hanumre 1 mosicHute GopMyJIbI ISl ONIPEAeNIeHNs] CKOPOCTH U pacxoia Mpu
MCTEYCHUH KUJIKOCTU M3 OTBEPCTHUH M HAcaJoK B aTMOc(epy MpH MOCTOSTHHOM
Harope.

40

M3o0pasnute U MOSCHUTE CXEMBI MCTCUCHUS KUIAKOCTH M3 Major0 OTBEPCTHS B
TOHKOW CTEHKE M Yepe3 BHEIIHUHN IMJIMHAPUIESCKUN HACcaI0K B aTMOChepy.

OIlK-2

41

Yto Ha3bIBaCTCS YaCTHOU KaBI/ITaLIHOHHOﬁ XapaKTepI/ICTI/IKOﬁ H Kak eé NOJIyYUThb
npu HCIBITAaHUAX ?

42

M3mepenne pacxo10B ¥ CKOPOCTEH KUAKOCTH (00BEMHBII 1 BECOBOW CIOC00).
Pacxonmomep BeHTypu, mpuHIIKI JEHCTBUSL.

43

I'mnpasnnueckue conpoTuBaeHus. BsI3kocTh KuAKOCTH. 3aKOHBI BHYTPEHHETO
TPEHHUS.

44

PesxxuMpl ABMOKCHUS JKUIIKOCTH (JTAMUHAPHBINA, TypOYJICHTHBIN).

45

TTopsimok paboTHI IPH CHATHN YaCTHOW KaBUTAITMOHHOHN XapakTepucTuku. Kak

OIIK-2
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|’-IaIOT KaBUTALIMOHHYIO XaPAKTCPUCTUKY I_ICHTpO6€)KHOFO Hacoca? |

Oo0pa3en OusteTa K 3K3aMeHy 10 aucHuIuInHe «['uapasianka u HeprerazoBast
THAPOMEXaHUKA)

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HE®TSIHOU TEXHUYECKWI VHUBEPCUTET
KA®EJPA "TEIIVIOTEXHUKA U THJIPABJTUKA"

Huciunnuua F'uapapauka M HedTerazopasi THJIPOMEXaHUKA

Buaer Ne 1

1. | J/laBneHue )XUIKOCTH HA CTCHKHU TpyO. PaspeiBaromue ycunus (Tpyoa, pesepByap).

2. | BriBog ypaBHenus bepuynnu. YpaBuenue bepHyinu nis aneMeHTapHOM cTpyHKH peaibHOM
JKUJIKOCTHU. [ €OMETPUYECKHIT M SHEPTETUUYECKHI CMBICH ClIaraemMbiX ypaBHeHus /. bepryiu.

3. | Hanumure u nosicaute dopmynsl [lapcu-Beiicbaxa u BeiicOaxa. IloscHuTe, Kak OMBITHBIM
MyTEeM OMPEIEINAIOT BETUYUHBI KOYPPUIIHEHTOB A U &. UTo XapakTepu3yroT KO3PPUIIMEHTHI A
u & oT Kakux (aKTOpOB B OOIIEeM ciydae OHHM 3aBUCAT U KaK HMX OINPEACISIOT IPHU
TUIPABIMYECKHUX pacyeTax”?

4. | Uto Takoe Hamop Hacoca M Kak €ro ONpeleluTh MO IMoKazaHusM mpubopoB? YUto Takoe
MOIIHOCTb HAacOCa U MOJIE3HAs! MOIIHOCTh?

3aB. kadeapoit
«Tennorexuuka u runpasiauka» P.A-B. Typiyes

KoHTposibHO- N3MEpUTENIBHBIN MaTepUal
10 y4eOHOU JUCITUTUTHHE

«I'NAPABJIMKA N HE®TEI'A3OBASA I'HIPOMEXAHUKA)

HanpasJieHue noAroToBKu

21.05.06 - «HedrerazoBbie TeXHUKA U TEXHOJIOTUM
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HanpaBJjieHHOCTSH (clienuau3anus):
«Pa3paboTka u 3KCIITyaTanys HeQTIHBIX MECTOPOKICHUI

KBanuduxanus

["opHBIl HHKEHEp (CIEeHAIIUCT)

CocraButens (1) A.A. Jlkamanyepa

IpakTnueckune padoTsl AUCHUILINHA «['MaporazoguHaAaMuKa» (5 cemecrp) 17 u.

IIpakTuyeckas padora Nel (24.)

N3yuyenne tembl «OCHOBHBIC (PU3MYECKHE CBOMCTBA KUTKOCTI.

[lToscHenne mnoHATMH U onpeneneHuil: «MuaeansHas Kunakocte». «HBIOTOHOBCKHE U
HEHBIOTOHOBCKHE JKHAKOCTH. [IIOTHOCTH, yAenbHBIA BeC, yIenbHbIH 00BbeM, OO0BEMHOE CXKaTHe.
TemneparypHoe pacuipenue. Ympyrocte napoB, IloBepxHOCTHOe HaTsbkeHHE (KamMUISIPHOCTB).
Bsskocte kuakoctu. KoaddunueHntr nuHamudeckod Bs3kocTH. KoaduimeHT KuHemMaTHuecKoi
BSI3KOCTH.

Pemenne NMPAKTUYCCKUX 3aJa4:
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3agauya Nel. Ompenenuth 00BEM BOJIBI, KOTOPBIM HEOOXOIWMO IOTMOJHUTEIHHO TMOJATh B
BOZONPOBO AuamerpoM d= 250 MM u mmHOi ¢ =800 M jyIs oBBIIEHNS NaBneHus 10 AP=4-10°TIA.
JNlebopmariueit TpyOonpoBoaa npeHeopeysb.

3agaua Ne2. OmpenenuTh Ha CKOJIBKO H3MEHUTCS YPOBEHb HE(TH B HWIHHIPUYCCKOM

pesepByape npu u3MeHeHHH TemmepaTypsl oT ti= 15° C go t= 45° C. IlmotHocts HedTH
1
Py =850K%4 ;. Koadpdumment tremneparypHoro pacmmpenust Heptu f, = O,OOOSISW. HauanbHblii

ypoBenb HepTH Hy= 10M. (cm.puc. 1.).

3agaua Ne3. TemiocHaOkeHHe palioHA OCYIIECTBIISETCS 1O JIBYXTPYOHOMY TpyOOIpPOBOIY
(puc.2) ¢ BHyTpeHHUM auameTrpoM Tpyo ds= 400MMm mmuHOM ¢ =4000m. Pacxon cereBoit Boasl V= 500
M / y. PacxoJ1 MOITUTOYHOM BOZIBI IPU TeMIiepaType Boasl B ceTd 95°C V=5 m’ / u,

Onpenenuth pacxoj MOAMUTOYHON BOJBI , €CIIM B TeUYEeHHUE |4 MPOU3BOIUTCS PAaBHOMEPHOE
TOBbIIIEHNE TeMmneparyphl B Termnooomennuke (T) ot 70 1o 95°C npu HeM3MeHHOM JaBIEHUHU B CETH.

3anauya Ned. Onpenenuts K03)OUIUEHT AMHAMUYECKON BA3KOCTH HE(PTENPOIYKTa C yCIOBHOM

) 3
BsaskocThio 5° BY. IInotHOCTh HETEMPOAYyKTa NPUHATE paBHOi 850 KZ/ M.

KOHTpOJIbeIe BOITPOCHI

1. Uto Takoe ruapaBinKa, adpoAMHAMUKa, MEXaHUKa KUJIKOCTH U ra3a?

2. HazoBuTe ocHOBHBIE (hM3MUECKUE CBOMCTBA KaMeNbHbIX KUAKOCTEH

3. Kaxas cBsI3b CyIIeCTBYET MEXK/ly IUIOTHOCTBIO U yIEIBbHBIM BECOM KUIAKOCTH?

4. VYkaxuTe ux pasmepHocTs B cucteme CH.

5. Kakyto )KuaKocTh Ha3bIBAIOT UEATBHOMN?

6. B ueM cMmbicn runoTes3bl BA3Koro Tpenus Hprorona?

7. KakoBa cBs3p MeXAy [AMHAMUYECKUM M KHHEMAaTUYECKUM Kod(pHIMEeHTaMU BS3KOCTH
JKUIKOCTH?

8. KakoB ¢usnueckuii cMbicn koadduiimeHTa TMHaMUYECKON BA3KOCTH?

9. B gem oTinmdne HIOTOHOBCKOM KMIKOCTH OT HEHBIOTOHOBCKOM ?

10. Y10 Ha3BIBAIOT IJIOTHOCTBIO KUIKOCTH?

11. UTO Ha3BIBAIOT y/IETbHBIM BECOM KHIKOCTH?

12. YT0 Ha3BIBAOT TEMIIEPATYPHBIM PACIIUPEHUEM KUAKOCTH?

13. Y10 Ha3BIBAIOT CKUMAEMOCTBIO JKHUIKOCTH?

14. Kak 3aBHCHT CKMMAaeMOCTB JKHJKOCTH OT JIaBJICHUS ?

15. UTo Ha3BIBAIOT BA3KOCTHIO KHAKOCTH?

16. Kaxk 3aBHCHT ucCnapsseMoCThb KUJIKOCTH OT JIaBJICHUS U TeMIepaTypbl?

17. KakoBo oOmiee CBOWMCTBO KamnelbHBIX M Ta3000pa3HBIX IKUIAKOCTEH W UYTO SBIACTCS WX

OTJIMYUTEIBHBIM ITPU3HAKOM?
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18. UYto Takoe BSI3KOCTh KuAKOCcTH? Kakumu kosdduimeHTaMu oHa XapakTepusyercs?

19. B gem cocTout cyurHocTh 3akoHa Bsizkoctu HproToHa?

20. Kakumu npubopamu orpeaensercst BI3KOCThb KUAKOCTH? YTo Takoe yCiIoBHAs BSI3KOCTH?
21. Kak n3Mensiercs kuHemaTuyeckast BI3KOCTb XKMJIKOCTEH U ra30B IPU U3MEHEHUN
TeMnepaTrypbl?

22. Uro Takoe uaeanbHas U peajabHasi )KUIKOCTH?

23. Urto Ha3bIBaeTCs TUAPOCTATUYECKUM JaBiieHueM? B Kakux eMHHIIaX OHO u3Mepsercs?

IIpakTnueckas padora Ne2 (24.)

I/I3yquI/Ie TEMbI «FI/IIIPOCTaTI/IKa, THAPOCTATHYIECKOC TaBJICHUC)).

ATMocdepHOe naBlICHUE, U30bIMOYHOe WIW MAaHoMempuyeckoe, NaBlieHue, Bakyym. Cuiibl
JABICHHE Ha JKUIKOCTh. (OCHOBHBIE TMOHATHS O THAPOCTAaTHYECKOM paBicHuW. Cuina JaBICHUS
aTMoc(epHOro BO3JyXa WU MOPIIHS HA MOBEPXHOCThH KUAKOCTH. Cuna Tsokectu. Cuibl MHEPINH,
[IEHTPOOCIKHAS, IICHTPOCTPEMHUTEIIbHAS U T.11.

YcnoBuss paBHOBecHst (TIOKOSI) JKHIKOCTH. I[lOBEepXHOCTHBIC CHIIBI (CHJIBI JAaBJICHUS Ha
CBOOO/IHYIO TOBEPXHOCTH KHUJIKOCTH ). MacCOBBIE CHIIBI (CUIIBI TSKECTH).

AOCONIOTHOE €IMHUYHOE THAPOCTATUYECKOE [aBJICHHE B TOYKE S>KUAKOCTH. EgmHHYHOE
THIpOoCcTaTHIYEeCKOe NaBieHue. M30bITOUHOe NaBieHne, aOCOTIOTHOE JaBjIcHHE. J[Ba OCHOBHBIX CBOWMCTBA
rupoctaTudeckoro aapieHus. OCHOBHOE ypaBHeHHE ruapocTtatuku. 3akoH [lackams. OmnpeneneHue

JaBJICHHUA U IIJIOTHOCTH X KHUAKOCTH. CooTHonIeHHS MCKAY CANHHULIAMU NAaBJICHUA.

3apaua NeS. B nauane U-o6pa3Hyio TpyOKy HIMIIA PTYTh, @ 3aTEM B OJTHO KOJICHO TPYOKH —

BOJy, a B npyroe —0en3uH ( cMm. puc.3). [Ipu coBmajieHnn BEpXHUX ypOBHEW OEH3MHA M BOJBI BHICOTA
cTos10a BoAbI paBHA 43cM.OnpenenuTh pa3HoCcTh ypoBHEN pTyTH. [ImoTHOCTS pTYyTH p)7F = 13600 KZ/ M,

IUIOTHOCTH OeH3uHa p, = 700 2/ M.

3amaua Ne6.

Onpenenuth KMHEMaTH4YecKUil KOd(D(PUIMEHT BA3KOCTH KUIKOCTH, MMeromiei cocraB: 70%
MoJ1. kucaopoa u 30% mout. azota npu T=84 K 1 pasc=1 atM. Cuntath KUCIOPOA U a30T HOPMaJIbHBIMU
KUJKOCTAMH. BsiskocTs Kucnopona: u;=22,6*107 Ila*c ;

azora: p2=11,8*107 I1a*c TINOTHOCTH KUAKOTO Kucaopoaa: pr=1180 ke/m’

asota: p>=780 xe/m’

3amaua Ne7.
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Bbruucnuth auHamuueckuil K03(GUIUEHT BA3KOCTH CYCIEH3MH OCH3UIMHA B BOJE, €CIIM B YaH
3 0,
3arpykeHo Ha 10 m° Boabl 1 T Oensuauna. Temmneparypa cycnensunu 20°C OTHOCHTENIbHAS IIOTHOCTD

TBepoi dazsl 1,2.

3agaua Ne8. [lpu ruapaBaudyeckoM HUCHBITAaHUU TpyOompoBoaa auamerpoM d =200 MM u
amuHOU 250 M nmaBinenue B TpyOe Obuto moBbimeHo 10 3 MIla. Yepes yac gaBieHHE CHU3UIIOCH 10 2

MITIa. CxoybKO BO/BI BBITEKIIO Y€pe3 HEIJIOTHOCTU?

KonTposbHbIe BONPOCHI
1. KakoBbI OCHOBHBIE CBOMCTBA THAPOCTATUYECKOTO JaBICHUs?
2. Kakumu npubopamu uzmepsieTcs ruipocTaTudeckoe JaBieHue?
3. Yro Takoe npe30MEeTpUYECKas BICOTA, Ib€30METPUUECKUNA HArop?
4. B uem coctouT cymHOCTb 3akoHa [lackana? IIpuBenure nmpuMepsl NPAaKTUYECKOTO MCIOJIb30BAaHUS
3akoHa [lackas.
5. Yro Takoe 3mropa rugpocraTuiyeckoro nasieHus? [Ipuseaure npumepsl NOCTPOSHUS
OMIop Ha IIOCKUE U KPUBOJIMHENHBIE TIOBEPXHOCTH.
6. Hanummure dopmyity aist onpeaeaeHus CUIIbl JaBIEHUS KUAKOCTH Ha TOPU30HTAIbHOE
JHO. ['mapocTaTuyecKuii mapaiokc.
7. Kakue »KUJIKOCTH OTHOCATCS K aHOMAJIbHBIM?
8. B ueM oTiInuMe aHOMAJIBHBIX KUAKOCTEN OT HBIOTOHOBCKHUX?
9. Yro xapakTepu3yeT UCIapsieMOCTh KUIKOCTH?
10. Ot yero 3aBUCUT pacCTBOPUMOCTb I'a30B B HKHUIAKOCTHU?
11. Yto Takoe k03(pPpUIHEHT paCTBOPUMOCTH?

12. HpI/I KaKuX YCJIOBHAX ITPOUCXOAUT BBIJACIICHUC I'a3a U3 )KI/II[KOCTI/I?

IpakTnueckasi padora Ne3 (2u4.)

N3y4yenne Temsl : [IpubdopbI 1 MeTOABI U3MEPEHNS 1ABJICHUSA

CrpenoyHble MaHOMETPbl MEMOPaHHOrO0 W CHWIb()OHHOTO THUIOB. JKUAKOCTHONH MaHOMETp
(mbe3omerp).  OmpeneneHue  BBICOTHI  JKUJKOCTH B Ibe3oMeTpe. PTyTHBIE  mbe3omertp.
Huddepenunanbublii (pa3HoCcTHBIN) MaHOMeTp. IloBepxHOCTH paBHOrO AaBieHHs (YPOBHS). DMIOPHI
THIPOCTaTUYECKOTO TABJICHHUS.

Brimonnenue npaktudeckoil pabotsl: OnpeneneHne IIOTHOCTH KUAKOCTH B COOOIIAIOLIMXCS
cocyax

[{enb paboThI:
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1. OnpesienuTh 1eHy JCNCHUs CTPEIOYHOTO MaHOMETpa B atMocdepax, KI/M?, M BOJ. CT., MM
pT. cT, Ila. yunThiBasi, 4TO MAHOMETP UMEET CTO JIEMEHTAPHBIX JEICHUIA.
2. OnpenenuTh IIOTHOCTh BTOPOW KHJIKOCTH, CUUTas, YTO B JieBOM auddepeHnnanbHOM

IIbE30METPE — BOAA.

[TpaBuiia ¥ OPSAAOK BBIIIOJHEHUS BUPTYaJIbHON paOOThI

B nannoii pabote Tpebyercs onpenenuTb IIOTHOCTh KHUJIKOCTH B IPABOM IbE30METPE U IICHY
JeJICHUSI MEXaHUYECKOI0 MAaHOMETPA, YUUTHIBAs, YTO B JIEBOM I1bE30METPE BOJA.

3amMepbl BBICOT CTOJIOMKOB JKUAKOCTEH B JU(QPepeHIHaIbHbIX Mbe30METpax HPOBOAITCA MpHU
IIOMOIIM TOPU30HTAJIBHON JIMHUU TUIOCKOCTH AB u u3mepurenbHoi nuHeliky, puc. 2.10. U miockocts,
U JIMHEKa MepeMEIaloTCs 10 3KPaHy C IOMOILBIO JIEBOW KHOIKHU MBIIIH, KPOME TOTO, JIMHEWKA MOXKET
nepeMearbcs  KIaBUIIAMU CO  CTpEJIKaMU  «BJIEBO», «BIIPaBO», «BBEPX», «BHU3», TaKXKe
pacIoNoKEeHHbIMU Ha KJIaBUaType.

O6opynoBanue u NpudOpPHI:

JlBe u oOpasHbie audQepeHnnaIbHble TPYOKH, MaHOMETpP Ui HW3MEpPEHHs JaBJICHUS

I[OBHpOBO‘IHHﬁ HacCocC, pE€CUBCP, JIMHENKa AJIL UBMEPCHUA YPOBHS KUIKOCTH.

3agaua Ne9.

Hununapuaeckuit cocyn nuamerpom 20 cM HamoJIHEH BOAOW 110 Bepxa. OmpenenuTs BBICOTY
WIMH]IPA, €CIIH CUJjla JaBJICHHs Ha JTHO U OOKOBbIE CTEHKHU IIMJIMH/PA OJMHAKOBA.

BakyymmeTp Ha GapoMeTpUuecKOM KOHAEHCATOpe MOKa3hIBaeT BaKyyM, paBHbIi 600 MM pT.CT.
ATtmocdepHoe naBieHue 748 MM pT.CT.

Ornpenenurs:

a) abCONIOTHOE IaBleHue B KoHeHcaTope B I1a u B kre/cM?;

0) Ha Kakyto BbicoTy H mogHnmaercs Boja B GapoMeTprudeckoii Tpyoe?

3amaua Nel0.

TonkocTeHHbIH HUIMHEAPHUecKHil cocyn Maccoit 100r u o6bemom 300cM® cTaBaT BBepX AHOM
Ha MOBEPXHOCTh BOJBI U MEUIEHHO OIMYCKAIOT €ro Briy0b TaKUM 00pa3oM, YTO OH BCE BPeMs OCTaeTcs
BEepPTUKAIbHBIM. Ha Kakyr0o MUHUMAaJIbHYIO TNIyOWHY HaJl0 MOTPY3UTh CTakaH, YTOOBI OH HE BCIUIBUI Ha

noBepxHocTh? ATMochepHoe nasnenue po=10° Ia.

3amaua Nell.

Bec xamus B Bo3ayxe 49H. Haiitu Bec 3TOro kaMHsi B BOJE, €CJIM €ro IJIOTHOCTh paBHa 2500

KI/M>, a InIoTHOCTH Boabl 1000 kr/m?.
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3agaua Nel2.
Ha moBepxHOCTH BOIBI IJIaBaeT MOJBIA ACPEBSHHBIN IIAp TakK, YTO B BOAY Morpyxena 1/5

yacTk ero oowvema. Pamuyc mapa leum. ITnotHocTs mepesa 840 kr/m>. Haitti 06beM momocTu B mape.

KonTpoJbHbIe BOopochl
1. Yro Ha3bIBaeTCs MOJHBIM (A0COFOTHBIM) IaBIICHUEM (ITOKA3aTh CXEMATUUYECKH)?
2. Yto Ha3pIBaeTCs U30BITOUHBIM JABICHUEM U BaKyyMOM?
3. Uto Ha3bIBaeTCs Ib€30METPUUECKUM U THIPOCTATHUYECKUM HAIlOpoM?
4. PackpbITh SHEPreTUUECKYIO CYIIIHOCTh OCHOBHOI'O YPaBHEHUS T'MIPOCTATUKU.
5. Chopmymupyiite 3akoH [Tackas.
6. Kakue ruapaBnuyeckue ycTpoiicTBa OCHOBaHbI Ha 3akoHe [lackamns?
7. Tlo xakum ¢dopMmynam ompejaessercs cuja JaBIE€HUS MU ILEHTP JaBJIeHUs Ha LWIMHIPUYECKHE
OBEpXHOCTU?
8. Uro Ttakoe Temo naminenus? Kak onpenensieTcs TeiNO MaBIEHUS NPU OTCYTCTBUH CBOOOIHOMU
MOBEPXHOCTH ?
9. Kaxk omnpenensercs 1aBieHUE )KUAKOCTH B KpyTrioil Tpy6e?
10. Tlo xakoit (opmyne omnpenensercsi cuja TUAPOCTATUUECKOTO JABJICHHUS >KUJIKOCTH Ha KOJEHO
TpyOBI?
11. CBoiicTBa ruApPOCTATUYECKOTO 1ABICHUS?
12. HazoBuTe BUIBI TUAPOCTATUYECKOTO NaBieHMs. B kakux ennnunax cucrtemsl CH oHO n3mepsercs?
13. KakoBbI COOTHOIIEHUS MEX/1y a0COJIFOTHBIM /1aBJIEHUEM, BAKYYMMETPUUECKUM U U30BITOUHBIM?
14. Yxaxure ypaBHEHUE paBHOBECHS )KUJIKOCTH B I10JI€ 36MHOIO TATOTEHUSI.
15. Yro Takoe MOBEpXHOCTh PABHOTO JIaBJIEHUS (IOBEPXHOCTH YPOBHS)?
16. KakoBa ¢opma NMOBEPXHOCTH PABHOTO JaBJIEHUS NpPU aOCOIIOTHOM MOKOE >KMIKOCTH, B cilydae
JBUKEHMSI COCYyJla MO0 TOPU3OHTAIBHON MOBEPXHOCTH C YCKOPEHHMEM, MpPH BPALICHHH COCYJla BOKPYT
BEPTUKAIBHON OCU?
17. Kakumu mpubopamMu U3MEpSIOT AaBICHUE KUIKOCTH?
18. Kakue BUIbI Tb€30METPOB CYLIECTBYIOT? [IJ1 Uero oHM npeHa3HauYeHbl?

19. UeM oTinmyaeTcsi ruApOCTaTUYECKUI HAMIOP OT MbE30METPUUYECKOTO?

IpakTnueckas padora Ne4 (24.)
N3yuyenue Ttembl: ['mapocrarndyeckue MamvHbl. [‘HUOpaBIrYecKund mpecc.

I'mapoakkymMymnsaTop
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3amaya Nel3 OmnpenenuTh CKUMAOUIEE YCHIIHUE, Pa3BUBAEMOE THAPABINYECKUM IIPECCOM,
ecnu auamerp Oompmioro mopmHs = 400mM, nuamerp manoro nopuHs d = 40mMM, AnuHA phlyara

¢ =1000 mm, paccTOsiHEE OT IIAPHUPA PYKOSITKH JIO ONMOPHI Ha Majblid HOpIIeHb a =125MM. Ycwuiue,

nmpuiaraeMoe K cBoOogHOMy KoHIy peiuara P = 300 H. Becom mnopmneit npeneOpeus. KIIJ]

TUIPaBIMYECKOI0 IIpecca IPUHATh PaBHBIM 0,8.

3amaua Nel4. OnpenenuThb ycuiane, KOTOPOE pa3BUBAET TUIPABIMYECKUN
npecc, umeronuii d 2 =250 mm, d 1 =25 MM, a= Imu b = 0,1m, eciu ycuiue,

NPUII0KEHHOE K PyKOsTKe pbryara padbounm, N = 200 H, a KIT{ pasen 0,8.

3agaua NelS. l'mapomynbrumnukarop (puc 2.11) ciay uT A HOBBIIICHHS JIaBieHus p 1,
Mepe1laBaeMoOro HacCOCOM WIIM aKKyMYJSTOpOM jAaBiieHusi. ONpenenuTsh JaBlI€HUE P2 MPHU CIEAYIOUINX
nansbix: G = 300 kr, D = 125 MM, p1 = 10 kr/em?, d = 50 MM. Cunamu TpeHHs B YIUIOTHEHHSX
npeHeopeyb.

3agaua Nel6. Onpenenuth hpac ¥ MOCTPOUTH AMIOPHI BAaKyyMETPHUECKOTO M aOCOIIOTHOTO

JIABJICHUI HA CTEHKY BOJSHOTO BAKyyMeTpa, eCiH Pase = 0,85-10° I1a, a B HMKHEM pe3epByape BOJa.

3agauya Nel7. OmnpenenuTh MOKa3aHUS >KMJIKOCTHOIO MaHOMETpPA, MPUCOEIUHEHHOTO K

pe3epByapy ¢ BoJoi, Ha riryOuHe h = 1 M, eciu 1Mo moka3aHusIM MIPY>KUHHOTO MaHOMETpa J1aBJICHHE

pw = 0,25-10°T1a (puc. 2.13).

H3yuenne temsl: [I1aBanue ten. 3akoH Apxumena.

BriTankuBaromasi cuina. JlelicTBue CWI Ha TeEJO, MOJHOCTBIO IMOTPYKEHHOE B KHUIKOCTb.
PaBHOzelicTBYIOIIAs cuila THAPOCTaTUYECKOro JaBieHus. OO0beM MOTpYKEHHOTO Tejla B KUIAKOCTb.
Bec orcuokocmu 6 obveme nocpysicennoco mena. OdecnieueHre pPaBHOBECHs Tella, MOTPYXKEHHOTO B

JKMIKOCTh. PaBHOBECH HCOJHOPOAHBIX TCJI, [IOT'PYKCHHLIX B JKUJAKOCTD.

3amauya Nel8. Onpenenuth cuily, TOYKY NPHIOKEHHUS U HAMPABJIEHUE €€ JICUCTBUS, €CIU BOAA

JENCTBYET Ha 3aTBOp nuamerpom D = 2 M, mupuHoit B = 3 M (puc. 2.26).

3agaya Nel9. OmpenenuTh IUIOTHOCTh Iapa p, IUIABAIOLIETO B COCYJE, INpPU IIOJHOM

TIOTPYKEHUH, €CIIU IIEHTP TSIKECTH IIApa JIEKUT B INIOCKOCTH pasjena kuakocteil P1 = 1000 kr/m® u P2

= 1200 xr/m> (puc.2.27).
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3agaua Ne20. OmnpenenuTb MHUHUMAJIbHO HEOOXOIWMBIH TUAMETp IIapOBOTO IOIJIaBKa,

00eCIeUnBAOIIETO0 ABTOMATHYECKOE 3aKPhITHE KIIallaHa NPU HAINOJHEHUH pe3epByapa, €Clid BoJa IO
nasinenueM p = 24,5 -10° Ila 3anonnser pesepByap uepes TpyOy quamerpom d = 15 MM, npua= 15 MM u
b =500 mM. CoOcTBEHHO Maccoil peiuara, KiianaHa | MoruiaBka npeHedpeys (puc. 2.28).

(M.4. Kopnon, B.U. Cumakun, U.J1. ['openmauk ['uapasinka)

KoHnTpoJbHBIe BOpochI
1. Uto Ha3bIBaeTCsl MOBEPXHOCTHIO YPOBHS (IIOBEPXHOCTHIO PABHOTO JAaBICHUS)?
2. Ilepeuncnure CBOMCTBA MOBEPXHOCTU YPOBHS.
3. Yrto npezacTapiusieT co00i MOBEPXHOCTh YPOBHS B TIOJIE CHUJT TSATOTCHUS?
4. PackpbITh (U3NYECKUN CMBICI WIEHOB, BXOJISIIMX B OCHOBHOE au(depeHInanbHOe ypaBHEHHE
TUJIPOCTAaTUKU.
5. PackpbiTh (u3MUECKUH CMBICT YIEHOB, BXOISAIIMX B OCHOBHOE HMHTETPAbHOE YpaBHEHHE
paBHOBECHS.
6. Uto Ha3bIBaeTCs MOJHBIM (a0COJIFOTHBIM) aBJICHHEM (IIOKa3aTh CXEMaTU4YECKH)?
7. Yto Ha3bIBaeTCs N3OBITOYHBIM JIaBJIEHUEM U BAKYYyMOM?
8. UTo Ha3bIBaeTCs MbE30METPUUECKUM U THIPOCTATUYECKUM HAIlOpoM?
9. PackphITh 9HEPreTUYECKYIO CYIIHOCTh OCHOBHOTO YPaBHEHUS THIPOCTATHKHU.
10. Chopmynupyiite 3axon [lackans.
11. Kakue ruznpaBinueckrue ycTpoiicTBa OCHOBaHbI Ha 3akoHe [lackans?
12. Tlo kakuM QopmysaMm oIpenensercs Cujia AaBICHUs M LEHTP JaBJICHUS Ha LMIMHIPUYECKHE
MOBEPXHOCTU?
13. Yto Takoe Tteno namineHus? Kak ompenensieTcss Teao HaBiE€HUS MPU OTCYTCTBUM CBOOOJHOMN
MOBEPXHOCTHU ?
14. Kak onpenensercs AaBJIeHUE KUIKOCTH B KPYTIIoil TpyOe?
15. Tlo xakoit Qopmyne ompenensercs Cwia THAPOCTATUYECKOTO JaBJIEHUS KMIKOCTH HA KOJIEHO
TpyObI?
16. Kak popmymnupyercs 3akoH Apxumena?
17. Yro Takoe OCTONYMBOCTH IUIABAKOLIETO Tena?

18. Uro Ha3pIBaeTcs MCTALICHTPOM U MCTALICHTPUICCKHUM pa,Z[I/Iy'COM?

IpakTueckasi padora NeS (64.)
HN3yuenue Ttembl: JlaBjieHHe KUIKOCTH Ha IUIOCKME M OrPaKIaroliue

NMOBEPXHOCTH
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JlaBneHue JKMAKOCTM HAa IUIOCKYI0 TOpPU30HTAJIbHYK) IIOBEPXHOCTh. BenuunHa CHIIBI
TUAPOCTATUYECKOTO JABJICHHS HA IUIOCKYK) FOPU30HTAIBHYIO MTOBEPXHOCTh. TOYKA MPUIIOKEHUS CUJIIbI
TUAPOCTATUYECKOTO [JABJIICHUS Ha IUIOCKYK) TOPU30HTAIBHYIKO IOBEPXHOCThb. [MApOCTaTHYECKHI
napasokc.

BennuuHa cuibl THAPOCTATUYECKOrO J1aBJICHUS HA MTPOU3BOJIBHO OPUEHTUPOBAHHYIO ILIOCKYIO
MOBEPXHOCTh. Touka MPHIOKEHHUS CHJIBI TUIPOCTATUYECKOrO JIABJICHUS HA  IPOU3BOJIBHO
OPUEHTUPOBAHHYIO IUIOCKYIO IIOBEPXHOCTb. LIEHTp TsKecTH CMOYEHHOW MOBEPXHOCTH. LleHTp
JaBJIEHUs. DKCUEHTpUCUTET. JInHuA ypesa.

Benuunna cymMMapHOi (pe3ysIbTUPYIONIEH) CHIIbI THUAPOCTATUYECKOTO JaBJICHUS Ha IJIOCKYIO
BEPTHKAJIIBHYI0 TOBEPXHOCTh IMPU JEUCTBUU HECKOJBKUX Pa3HOPOIHBIX kuakocrtel. Touka
MPUJIOKEHUS CYMMapHOM CHJIbI THIPOCTATUYECKOTO JABJIEHUS Ha IUIOCKYI0 BEPTHUKAIBHYIO
MMOBEPXHOCTD MPU JACHUCTBUU HECKOJIBKUX PA3HOPOIHBIX KUAKOCTEH.

BenuunHa cuiibl THAPOCTATUYECKOTO JABJICHUSI HA KPUBOJIMHEIHYIO MMOBEPXHOCTh. BennunnHa
TOPU30HTAJIHOM  COCTABIISIOIICA CHJIBI  THAPOCTATUYECKOTO  JABJICHHUS Ha  KPUBOJMHEUHYIO
MOBEPXHOCTh. JIMHUS NEHCTBUS TOPU3OHTAIBHOM COCTABJISIONICH CHIIBI THAPOCTATHYECKOTO AABJICHUS
Ha KPUBOJIMHEIHYIO IOBEPXHOCTh. BennunHa BepTUKaIbHOM COCTABISAIONIECH CUIIBI THIPOCTATHYECKOTO
JABJICHUSI HA KPUBOJIMHEWHYIO TOBEPXHOCTh. Teno naenenusd. IIbe3omerpuyeckas miockoctb. Teopema
I'tonbnena. JIuHUS NEWCTBUA BEPTUKAJIBbHOW COCTABIAIONIEH CUIIBI THAPOCTATHYECKOrO JABJICHUS Ha
KPUBOJIMHEWHYIO TTOBEPXHOCTh. TOYKA MPHIOKEHHS CHJIbl THAPOCTATHYECKOrO JABJIEHUA Ha
KPUBOJIMHENHYIO TIOBEPXHOCT.

[Ipy w3yyeHHH Marepuaia d3TOM TeMbl HEOOXOJWMO YCBOHThb, YTO BEJIMYHUHA CHIIBI
TUIPOCTATUYECKOTO JABJICHHS HA JIHO COCYJAa 3aBUCHUT OT IJIOTHOCTH KUIAKOCTH, BBICOTHI 3aIIOJTHEHHUS
cocyJia U TUIOIIAIU JIHA COCyJa, HO HE 3aBUCUT OT (POpMBI U 00beMa cocy/a. 3HATh, KaK OMpPeneseTcs
CUjla THUJIPOCTATUYECKOTO JABJIEHUA, ACHCTBYIOIIAs Ha IOBEPXHOCTb CO CTOPOHBI Tra3a. M3yuuts
ONPEACIICHUE BEPTUKAJIBHOW COCTABJISIONIEN CUJIBI TMIPOCTATUYECKOTO JABJICHHS, BOCIIPUHUMAEMOIO
KPUBOJIMHEWHOW MOBEPXHOCTHIO, OTAECIBHBIE YACTH KOTOPOM HABUCAIOT JPYT HAJl IPYTOM.

3apaua Ne21. Onpenenutsb ycunue N(#), KOTopoe HE0OXOAMMO MPUIIOKHUTH K KPBITIIKE B TOUKE
k, mepekphIBaroIIel MpsSMOYToJIbHOE OTBEPCTHE B IIOCKOM CTEHKE pe3epByapa (puc. 15), ecnu pazmepbl
orBepctuss B = 30 cm, H = 20 cm, paccTosHHE OT BEpPXHEW KPOMKH OTBEpPCTHS 10 CBOOOJHOMN
MMOBEPXHOCTU BOABI @ = 120 mm, pacCTOSTHME MEXKIY TOUYKOW k M ockro mapaupa OO — [ = 250 mm,
MOKa3aHUE MAaHOMETPA, YCTAHOBJIEHHOTO Ha BEPXHEHN KPBIIIKE pe3epByapa, pw= 0,2 am.

3agaua Ne22.

Onpenenuts CUy IaBJiIeHUs BOAbI P (k1) Ha IMIIMHAPHUYECKYIO CTEHKY pe3epByapa (puc.

18), a Taxke yrosn HaKkJIOHA K TOPU3OHTY JIMHUM JAEUCTBUS 3TOU CUJIBI (¢ , €CIIM PAANYC CTEHKU R =
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2 m, WIMpUHA CTEHKU B = 3 m, BBICOTa YPOBHS BOJbI B TpyOKe NMbE30METpa, YCTAHOBIECHHOTO Ha
BEpXHEH KphIIIKE pe3epByapa, & = 0,5 m.
3agaua Ne23.

BepTukansHBIA MIMHAPUUECKHI pe3epByap eMKOCThIO 314 M® M BHICOTOH 4 M 3amoIHEH

BooM. OnpeeNnuTh CHIIbI IaBJICHUS BOJIbI HA OOKOBYIO CTEHKY U JTHO pe3epByapa.

3agaua Ne24. OnpenenuTh BEIUUUHY, HAIIPABJICHUS U TOUKY IPUIIOKEHUS PE3YJIbTUPYIOLIEH
CWJIBI THIPOCTATHYECKOTO JIaBJICHUSI BOJbI Ha BEPTHUKAIBHBIA TUIOCKHH IIUT MPSIMOYTOJBbHON (OPMBEI.
[IIupuHa muTa B = 8M, BBICOTA CTOJI0A BOBI yAEpKHUBAaeMOro murom H= 4wm.

(cm. puc. 8). [TocTpouTs smt0py aOCOMOTHOTO THAPOCTATHYECKOTO JIABJICHHUS.

3agaua Ne25. OmpenenuTb cuily HW30BITOYHOTO JaBJICHHUS, ACUCTBYIOLIETO Ha IJIOCKHIMA

MPSIMOYTOJIBHBIN 3aTBOP, IIMPUHA KOTOPOro B=8M. [ 1yOnHa Boibl B BepXHEM Obede (ceBa OT 3aTBOpa)

paBHa h;= 3m , riryObuna B HWkHeM Obede ( cmpaBa oT 3aTBopa) hy paccrosHue a=I1M. YTom HakjoHa
0 o
3atBopa « =60".Onpenenuts TakKke KOOPJMHATHI IIEHTPA AABICHHUS W HAWTH HAdaJIbHOE MOIBEMHOE

yeuiue T (em. puc. 9) Tommumna 3atBopa 6 =0,1m; 1uoTHOCTH MaTepuana 3aTBopa p, =1300 KZ/ M,

K03 PHUIMEHT TPEeHHUs orop 3aTBopa o mas3el f = 0,4.

3agaya Ne26. CexTopHBIN 3aTBOP 3aKpbIBAET OTBEpcTUE BrIcOTON H= 2,5M u mmpuHoOi 6 =3m.
Pamuyc nyrm obmmuBku 3atBopa R= 5 M. OmnpenenuTs cymMMapHOE JaBlieHHME BOJbI Ha 3aTBOP U €ro

TOYKY IIPUIIOKCHU.

3agaya  Ne27. Omnpenenutb CcyMMapHOe [JaBjieHHE Ha HOJyc(PepuuyecKyro KpBILIKY,

3aKkpbIBatolee oreepcTre auaMerpoM d=0,6 M, ecinu riayOnMHa NOTPYyKEHUs HEHTpa TKECTH Kpblku H

= 4m.

KoHTpoJbHbIE BONIPOCHI
1. B ueMm cyTh ruipocTaTHUEcKOro napajgokca’?
2. Uemy paBHa BEJIMYMHA CHIIBI THUIPOCTATHYECKOIO JABJICHMS JKUAKOCTHM Ha IUIOCKHE
TOPU30HTAIILHBIE TOBEPXHOCTHU?
3. Yemy paBHa BeJIMYMHA CHJIBI THJIPOCTATHYECKOTO JIABJICHMS JKMJIKOCTH Ha IUIOCKHE
BEPTUKAJIbHBIEC TOBEPXHOCTU?
4. Yemy paBHaA BEJIIMYMHA CUJIBI THIPOCTATUYECKOIO JABJICHUS JKUJIKOCTU HA IIJIOCKUE HAKIIOHHBIC

MOBEPXHOCTU?
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5. Kak ompenenuts TOYKY NPHIOKEHUS CHIIBI THIPOCTATHYECKOIO JaBJIEHUS HA IUIOCKYIO

HAKJIOHHYIO CTEHKY?

6. Uemy paBHa BeNWYMHA CUJIBI THJIPOCTATHYECKOTO HAaBICHUS >KUJIKOCTH Ha KPUBOJIMHEHHYIO
MOBEPXHOCTH?
7. Kak omnpenenuTh TOUYKY NPUIIOKEHUS CYMMApHOM CHUJIBI THUAPOCTATUYECKOTO JaBIICHUS Ha

KPUBOJIMHENHYIO IOBEPXHOCTh?

8. Uro Takoe LHEHTp JaBICHUS?
9. UTo Takoe S3KCIEHTPUCUTET?
10. [Touemy 1ieHTp NaBJICHUS BCETJa HAXOAMWTCS HIDKE IEHTpa TSHKECTH CMOYCHHOW MOBEPXHOCTH

MJIOCKOM BEPTUKAIBHON CTEHKHU?

IIpakTuyeckas padora Ne6 (3u.)

HN3yuenne TeMbl: OTHOCUTEIBHBIA MOKOW KUIKOCTH.

TpI/I cnyqas[ OTHOCHUTCIBHOTO ITOKOA XHUIKOCTH. >KI/II[KOCTI) HaXOOIUTCA B paBHOBGCI/II/I B
pe3epByape TOJbKO MOJ JECUCTBUEM CHIIBI TKECTH. JKUMIKOCTh HAXOAWUTCS B PABHOBECUHU B
pe3CpByape, ABUKYLICMCA TOPHU30HTAIIBHO C HCKOTOPBIM YCKOPCHUCM. )KI/II[KOCTB HaxXoaUuTCda B
PpaBHOBECHMHU B HUIHHAPUYCCKOM PE3CPBYyaApe, BpaAlIAOMIEMCA BOKPYT BepTHKaﬂBHOﬁ oCu C

MOCTOSIHHOW CKOPOCTBIO.

3agauya Ne28. [unusapuyeckuil cocys 3amoiHeH BOJIOW riryOnHa KoTopoil cocraBisier Huy =

80 cMm. [Imametp cocyaa d = 0,5 m. OnpenenuTh MOJTHOE THAPOCTATUYECKOE JaBJIeHNUE NPU BpallleHUH
00

cocyia ¢ n = 120 —— s TOYE€K a U 6 Haxonsaumxcs Ha paccrosHue 0,4 M OT JHA cocyda U
MUH

PACIIOJIOKEHHBIX Ha OKPY>KHOCTH C PaIAyCcOM COOTBETCTBEHHO 11 = 0 M, 12 = 0,10M. ( cM. puc. 7)

3agaya Ne29. [{unuHaprYecKHil coCyl BpalaeTcsi BOKPYI F€OMETPUUYECKON OCH C ITOCTOSIHHOM
yIJI0BOM ckopocThio. HaiiTu mpepenbHOE 4ucCiio 000pOTOB € KOTOPHIM MOKHO BpalaTh 3TOT COCY/,

9YTOOBI BOJIa HE BBUIMBAJIACH U3 HETO, €CJIM U3BECTHBI clieAyromue AaHuble: guamerp d = 0,5 M, riryOuna

3
3anoiHeHust Hy = Z H, a Beicota cocyna H = 1m. XKugkocts Boza.

3agaua Ne30. [{ucrepna quamerpom D = 1,2 M u muHoM L = 2,5 M, HanosHeHHass HEPTHIO

(oTHOCHTENBHAA TWIOTHOCTE P = 0,9 ) 10 BBICOTEI b = 1 M, JABMKETCA TOPU30HTAIBLHO C MOCTOSHHBIM
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yckopeHueM a = 2 m/c? (puc. 6.10). OnpeaenuTs CUIBI AaBIeHHUs Ha MIIOCKHE TOPIIOBBIE KPBIKH A 1 B

HUCTepHBI. Y cKOpeHue cBo60IHOro nafenus g = 10 m/c?,

3agaua Ne3l. I[lucrtepna, 3amosiHeHHass HEPTHIO (OTHOCHTENbHas IIOTHOCTH p = 0,9),

JBIDKETCS Ha ciycke ¢ ykioHoMm I = 0,105. {uamerp ropioBunbsl d = 0,7 M, a BICOTa TOPJIOBUHBI HaJl
MOBEPXHOCTHIO He()TH B HENOABIKHOM 107 mucTepHe Ha TOPU3OHTANIBHON MIocKocTH (puc. 6.11) Ab =
0,2 M. OnpeienuTh YCKOpEHUe, Mpu KOTOPOM He(Th TOJHUMETCS JI0 MIEPEAHEH KPOMKHU TOPIOBUHBI.
[{ucTepHa, 3amoiHEHHAs AU3ENbHBIM TOIUIMBOM, ABMXKETCA CO CKOPOCThIO 3 = 36 KM/4 IO
TOPU3OHTAILHOMY 3aKpyryieHuto paguycoM R = 300 m. OmnpenenuTs yrojl HakJIOHA CBOOOIHOM

MMOBEPXHOCTHU JU3EIBHOTO TOIUIHMBA (puc. 6.13).

3agaua Ne32. [{umunapuueckuii cocyn aquamerpom D = 300 mm u BbicoToit L = 250 mm,
MMCIOIIMI B BEpXHEH KPBIIIKE LIEHTpaIbHOE OoTBepcTre auamerpoM D2 = 200 MM, 3amoHeH HEPThIO
I0THOCTBIO p= 900 kr/M> 110 BeICOTHI B = 180 MM (puc. 6.14). Onpenenurs yrioByo cKOPOCTh COCY/a,
MIPU KOTOPOH KHUIKOCTh HAYHET BBUIMBATHCS M3 HETO, M CHITY JIABJICHHS Ha BEPXHIOIO KPBIIIKY ITPH 3TON

yFJ'IOBOfI CKOpPOCTH.

KonTposbHbie BOonmpocsbl
1. Kakas cwuna I[CI\/'ICTByeT IIpru COCTOSAHHWH OTHOCHUTCIIBHOTO PAaBHOBECUA KHIKOCTU B COCYIC,
BpaIiaroneMcs BOKpYT BEPTHKAIBLHON OCH C TIOCTOSIHHOM YTJIOBOM CKOPOCThIO (0 ?
2. Ilon OTHOCHUTENBHBIM pPAaBHOBECHEM B THUAPABIMKE IPU JABWKECHUM YaCTUL[ >KUJIKOCTH B

MMPOCTPAHCTBC IMTOHUMACTCH. ..

3. B pesynbraTe nmedcTBUS 1EHTPOOEKHOM MacCOBOM CHIIBI CBOOOJHAsI TMOBEPXHOCTH >KHJIKOCTH
MPECTaBUTCA ...

4, [{enTpobexHas MaccoBasi cuia FLl JICUCTBYET B HANPABJIEHUH. . .

5. [TostBneHHEe IEHTPOOEIKHOM MACCOBON CHIIBI Fu BBI3BIBACT UBMECHECHHUE . ...

6. C y4eToM JEeHCTBUS CHII TSHKECTH M IIEHTPOOEKHOU CHUJIBI, MOJyYUTE ypaBHEHHE MOBEPXHOCTH

PaBHOTO JaBJICHUS
7. [ToscauTe, 94TO TAaKOE€ OTHOCUTENIBHBIN MOKON KUJIKOCTH, U IPUBEAUTE TPUMEPHI UCITOTB30BaAHUS
JTOTO SIBJICHUS B TEXHHUKE.

8. [Tosicaute, 4TO TpeAcCTaBiseT Co00M CBOOOTHAS TMOBEPXHOCTh >KMIKOCTH BO BpAalllarOIIEMCs
UUJTUHIPUUECKOM COCY/I€, HAMUIIUTE YPaBHEHUE 3TOM MOBEPXHOCTH.

9. HazoBute cumnpl, ACHCTBYIOIIME Ha KaXAYH YacTUIy JKHAKOCTA BO BpalllalonieMcs

MUIMHAPUYICCKOM COCYAEC, YKAXKUTC YCKOPCHUS, BBI3BIBACMEBIC O TUMU CHUJIaMU. IlosicHuTE OTBET CXEMOI.
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10. Hanumwure u moscHuTe 3aKOH pachpelesieHHs THIPOCTaTUYECKOro JaBJICHUS MO TIIyOHHE
YKUJIKOCTH BO BpaILAIOIIEMCS pE3EpBYyape.

1. Hanummwre u nosicaute hopMyIty sl ONIPeIeTICHIS BBICOTHI Tapa0doIon 1a BpaleHUsI.

12. N300pa3ure W NPOKOMMEHTUPYWTE OIMIOPY TUAPOCTATUYECKOTO JaBJICHUS MO  JTHY
BpalIaloLIErocs HHJINHIPA C KUIKOCTBIO.

13. Hamnumvre v nmosicHUTE 3aKOH pacnpeneseHus THIPOCTATUUECKOro AaBiICHUS 10 JIHY LUIUHIpA
B JKUJIKOCTH, BpAIIAOIIEIiCsl BMECTE C COCYJIOM BOKPYT BEpPTUKAIBHOU OCH.

14. Kakue cunbl NEWCTBYIOT Ha >KMIKOCTb, HaXOJSLIYIOCS BO BpalarolIeMcs COCyle, Kak
BBIPAXKAKOTCS ITU CUJIBI?

15. OO0bsicHuTe, KaK OyJeT HaNpPaBJICH BEKTOP PaBHOACHCTBYIOIIEH CUJI, ACUCTBYIONIUX HA KAKIYIO
YaCTHILy BPAIAOIIEHCS KUIKOCTH, TIO OTHOIICHHUIO K CBOOOTHON MTOBEPXHOCTHU?

16. OObsicHuTe, MOYeMy CBOOOJIHAs MOBEPXHOCTh JKUIKOCTH BO BpALIAIOMIEMCS HUWIHHAPHYECKOM
COCyJie SIBJISI€TCA KPUBOJIUHEUHON?

17. ITosicHuTE, YTO TAKOE OTHOCUTEINIBHBIN ITOKOM KUAKOCTH, Y IIPUBEAUTE IIPUMEPBI UCIIOJIb30BaHUS
9TOTO SIBJICHUS B TEXHUKE.

18. [Tosicuute, 4TO TpeAcTaBiseT co00M CBOOOAHAS MOBEPXHOCTh >KMIKOCTH BO BpalllaloIIEeMCs
UUJIUHIPUYECKOM COCY/I€, HAIIUILIUTE YPaBHEHUE 3TOM TOBEPXHOCTH.

19. HazoBute cuibl, JEHWCTBYIOIIME HA KaXAYK) YacTHIly KUIKOCTH BO BpAalarOIIEMCs
HUAJTUHIPUYECKOM COCY/Ie, YKaKUTE YCKOPEHHUS, BBI3bIBAEMbIC 3TUMH criiaMU. [10siCHUTE OTBET CXEMOI.
20. Hanummre ¥ mosicHUTE 3aKOH paclpeleieHus] TUAPOCTATHUYECKOro IaBJICHUS IO TIIyOuHE
KUJKOCTH BO BPAILIAIOIIEMCsl pe3epByape.

21.  Hanmmmwmrte u nosicaute GopmyIy A OIpeaesieHrs BBICOThI MapadoIonaa BpalleHHUs.

22. N300pa3ure W NPOKOMMEHTHUPYWTE OSMIOpY TUAPOCTATUYECKOTO JaBJIEHHUS MO  JHY
BpalIaloLIerocs HUJINHIPA C KUIKOCTHIO.

23.  HanumwWTte U MOSICHUTE 3aKOH PACTIPEEICHUS THAPOCTATUYECKOrO JABJICHUS MO JHY LUIUHIpA
B JKUJKOCTH, BPAIIAIOIICIHCS BMECTE C COCY/IOM BOKPYT BEPTUKAIBHON OCH.

24. Kakune cunbpl mENCTBYIOT Ha KUIAKOCTh, HAXOJAIIYIOCS BO BpAaIAIOIIEMCS COCYyZE, Kak
BBIPAXKAIOTCS ATU CUIIBI?

25. OO0ObsicHuTe, Kak OyAeT HampaBieH BEKTOP PABHOJACHCTBYIOMIEH CHII, MEHCTBYIOIMNX HA KAXKIYIO
YacTHUIly Bpalaroiecs >KuaKOCTH, IO OTHOLIEHHIO K CBOOOIHOM MOBEPXHOCTH?

26. OOBsicHuTe, MOYeMy CBOOOIHAS TIOBEPXHOCTH JKUJIKOCTH BO BPAIIAIOIIEMCS IMIHHAPUIECKOM

COCy/i€ SIBJISI€TCS] KPUBOJIUHENHON?

JIUTEPATYPA

a) OCHOBHAs JIUTepaTypa:
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1. 3aiiueBa E.K., [leneBun ®.B. OcHoBbl rugpaBnuku. Yacte 1. @uszndeckue CBOWCTBA KUAKOCTEH U
ra3oB. 'mapocratuka: Yue6Hoe nocodue. M.:@I'OYBIIO «PT'YTuC», 2007. — 151 c.

2. 3aiinesa E.K., [leneun ®@.B. OcHoBbl runpasnuku. Yacts 2. ['mapoannamuka. Pabota Hacoca Ha
ceThb: YueOHoe nmocodue. M.:®I'OYBIIO «PT'YTuC», 2007. - 182c.

3. aiinieBa E.K., Ilenepun ®@.B. MeTonuueckne ykazaHus IO BBITOJTHEHUIO KOHTPOJIBHBIX pabOT aJis
CTyieHTOB 3a04HOH popmbl 00yueHust. M.:@I'OYBIIO «PT'YTuCy», 2008. - 82c.

4. 3aitueBa E.K., IleneBun @®.B. MeTtoanueckue yka3aHus MO BBITOJHEHHIO KOHTPOJIBHBIX paboT Iis
cTyneHToB qHeBHOU (hopmbl 00yueHus. M.:OI'OYBIIO «PT'YTuC», 2008. - 87c.

Kamunyn B.U., Kenpos B.C. I'mapasiuka, BomocHa0OxkeHue u kananusanus. M.:Ctpoiusnaar, - 2004. -
359c.

5. CaBunosa K., [Totanos A.H. IIponeccsl u annapaTtsl NUIIEBBIX TPOU3BOACTB. I napasnuka. ToMck:
ToMckuii MeXBY30BCKUI IIEHTP AUCTAHIIMOHHOTO oOpazoBanusi, 2003.-207c.

6. CononenkoB C.B. Paboune XHUAKOCTH THAPONPUBOAOB: YueOHoe nocobue, Bonrorpan: 'OYBIIO
«MI'YC» (pumman), 2006. — 28c¢.

0) 10MOJIHUTEJIbHAS JINTepaTypa:

7. bamta T.M. u np. I'mapaBnuka, ruipoMaliiHbl U TUAPONpUBOAbL. M.: Mammnoctpoenue, 1982.-
423c.

8. byraes J.A. u gp. COopHHMK 3amad 10 MamIMHOCTpouTENbHOU ruapasiuke/Ilog pen.
N.N.xyxonesckoro u JL.I'.ITogsuaza: Yuebnoe nocodue. - M.: Mammnoctpoenue, 1981. - 484c.

9. 3amauHuK MO TMApPaBIMKE, TUApOMalIMHaM U rujaponpuBoaaM. Ilox pen. b.b.Hekpacosa: YueOHoe
nmocobue.-M.: Breicmras mikoina, 1989.-245¢.

10. Ocunos ILE. I'uppaBnuka, rufjpaBiudyeckie MalluHbl U TUAponpuBod.-M.: JlecH. mpoM-Tb, 1981 .-
424c.

11. Irepennuxt [1.B. ['uapasnuka: YueOHuk ans By30B. - M.:OHeproaromuszaar, 1984.-640c.

B) UHTEepHeET-pecypcehI:
www.google.ru/books.google.com/books?
www listlib.narod.ru/ssulki
www.allbest.ru/tex2

www.allbest.ru/tex4

www.tfcentury.hl.ru

www.revolution.allbest.ru

4. MarepuaJ /15 IPOBeACHUS ATTECTAUI CTY/IeHTOB
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4.1 KapTouku K nepBoi py0e:kHOM aTTecTallMU MO AMcHUILINHe «['uapaBianka u
HedTerazoBasi ruJipOMeXaHNKa» (TPETUN ceMecTp)

Kaprouxa Nel
Kageopa «Tennomexnuxa u cuopasauxay I'THTY

I ammecmayusn
- 3 cemecTp

Jucnunnunaa: I'mapasianka u Hedrerazopast THAPOMEeXaHUKA

Peanbnbie u HNJICAJIbHBIC ) KUAKOCTHU, OCHOBHBLIC ITIOHATHUA U ONIPCACIICHUS.

DN | —

I[To xakoii popmysie onpenensieTcs cuiia AaBleHuUs )KUIKOCTH Ha KPUBOJIMHEHHYIO
MOBEPXHOCTH?

OcHoBHOE ypaBHeHHUe ruapocTaThku. 3akoH Ilackans.

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouka Ne2
Kageopa «Tennomexnuxa u euopasiuxay ['THTY

I ammecmayusn
- 3 cemectp

Hucuunnuna: 'mapasauka u HedrerazoBasi riIpOMeXaHUKa

dusnyuecKre CBOMCTBA )XHUAKOCTEH (IIIOTHOCTD, YACIbHBIN BeC, 00beM, yIAEeTbHBIN 00beM,
CKUMAEMOCTBD KUJKOCTH, TEMIIEPATYPHOE PACIIMPEHUE, YIIPYTOCTh ITAPOB KUJIKOCTH,
MMOBEPXHOCTHOE HaTshKEHUE, opMyra Jlammaca, BI3KOCTh )KUIKOCTH).

Coobmaronuecs cocynsl. OnpeneneHue ypoBHs )KUAKOCTH B COCY/IE.

OMopbl THAPOCTATUYECKOTO JABICHUsI (CTEHKA MMEeT HUIMHAPUUECKYIO MPSIMYI0 Gpopmy)

3ag. kadenpoit «T u I'» P.A-B. TypiyeB « »

Kaprouxa Ne3
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Jucnunnunaa: I'uapasianka u Hedrerazopasi THAPOMEXaHUKA

Cxumaemocts  kuakoctd, Koadpounuent oObeMHOro cxkartus, TeMIepaTypHOTro
pacipenus. YpyrocTb NapoB KHIKOCTH.

I'mapocratnyeckue Mamuubl. ['mapaBiandeckuil npecc. [ MapoakKyMyasaTop

[TpuGops! s U3MepeHus JaBlieHus (BaKyyMMETp, IPUHIIMIT AEUCTBUS, OCHOBHBIE
(hopMyJIbI)

3ag. kadenpoit «T u I'» P.A-B. Typnyes « »

Kaprouka Ne4
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY
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I ammecmayusn
- 3 cemecTp

Jucnunnunaa: I'mapasianka u Hedrerazopast THAPOMEXaHUKA

[ToBepxHocTHOE HaTsxeHune. opmyna Jlannaca.

[Tpuniun padots ruapasindeckoro npecca. KITJ[ ruapasnmaeckoro mpecca.

Onpenenenue riyOUHBI IOTPYKEHUSI TOYKU U €€ MapaMeTphl.

3aB. kadenpoit «T u I'» P.A-B. Typiyes « »

Kaprouka NeS
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Huciunnuna: I'mapaBiauka u HedTerazoBasi THAPOMEXaHUKA

I'uapocraTuka. ['mapocrarudeckoe naBieHue (CpeaHee, MCTUHHOE). ENUHUIIBI n3MepeHus
nasieHus. [losicauTe, 4TO Takoe aOCOTIOTHOE M U30BITOYHOE THIPOCTATUYECKOE JaBICHUE U
KaKoBa CBSI3b MEXLy HUMH?

Chopmynupyiite 3akoH Apxumesa. Y ciioBus rmiaBanus Tesl. OCTOMYUBOCTD IJIABAIOIINX
ten. OnpeneneHne BETMYUHBI METAIEHTPUIECKOTO PaInyca.

[TpuGops! ans u3mepenus napineHus. [IpuHIMN 1eiicTBUSA Mbe30MeTpa, Ha YeM OCHOBAH.
Onpenenenne AaBJIeHUs KUIKOCTU B IIbE30OMETPE.

3aB. kadeapoii «T u I'» P.A-B. Typayes « »

Kaprouka Ne6
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauus
- 3 cemectp

Jucnuniuna: 'mapasinka v Hedrerazopas riIpoOMeXaHHKa

IM'uapocraTudeckoe napienne u ero cBoictBa? OOBSICHUTE, YTO TOHUMAIOT TIOJT TEPMUHAMU
«BHENTHEE JTaBJICHUE» U «BECOBOE JaBlieHne»? UTo Takoe TeXHHIecKas U hu3nvecKas
atMocepa, B KaKuX eTUHUIAX BBIPAKACTCS.

OHpe,Z[CJ'ICHI/IC FHY6I/IHBI TIOTPY’KCHHA TOYKH U €C MAPpaMCTPhI.

DMIopsI JaBICHUN. DMIOPHI THIPOCTATHYECKOTO JIaBJICHUs (CTEHKA UMEET
[ATUHIPUYECKYIO IPSMYIO Gopmy)

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouka Ne7
Kagpeopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmayus
- 3 cemecTp

Jucnunnuna: I'mapasianka u Hedrerazopast rHAPOMEXaHUKA

OcHoBHOE YPaBHCHUC THAPOCTATHUKHU. Hanumure u osicCHUTE OCHOBHOE YpaBHCHUC
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runpoctatuku. Chopmynupyiite 3axon [lackans.

Cuna AABJICHUA KUAKOCTU HAa HUJIIMHAPUYICCKYIO TIOBECPXHOCTD.

[Tpubops! s nu3aMepenus napicHus (quddepeHInaTbHbII MAHOMETP, IIPUHITUT TISHCTBUS
OCHOBHBIC (DOPMYIIBI).

3aB. kadeapoii «T u I'» P.A-B. Typiye « »

Kaprouka Ne§
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
- 3 cemectp

Huciunnuna: I'mapaBiauka u HedrerazoBasi THAPOMEXaHUKA

VYpaBHeHue Ditnepa.

[Tpubops! ast u3Mepenwust nasicHus (quddepeHIATbLHBI MAHOMETP, IIPUHITAT TISHCTBUS
OCHOBHBIC (DOPMYIIBI).

OCHOBHBIC CBOMCTBA THAPOCTATUUCCKOrO JaBJICHUS.

3aB. kadeapoii «T u I'» P.A-B. Typiye « »

Kaprouka Ne9
Kageopa « Tennomexnuxa u euopasiukay ['THTY

I ammecmauusn
- 3 cemectp

Hucuunnuna: 'mapasauka u HedrerazoBasi ruIpOMeXaHUKa

Coobmarommuecs cocyasl. OnpeaeneHne ypoBHs )KUAKOCTH B cocye. OnpeneneHue
TUTOTHOCTH KHJIKOCTH B cooOmIaronmxcs cocyaax. Onpenenenne 1aBieHns Ha MOBEPXHOCTH
KHUJKOCTU B COOOIIAIONTUXCS COCyAax.

YeM oTIMYaeTCsa 10 Ha3HAYECHUIO NbE30METP OT PTYTHOTO MaHOMeTpa?

[InaBanue ten. 3akoH Apxumena.

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouxa Nel0
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmayus
- 3 cemecTp

Jucnununa: I'mapasianka u Hedrerazopast rHIpOMeXaHUKA

HazoBurte HpI/I60pBI AJI1 UBMCPCHUA M30BITOYHOTO THUAPOCTATUYCCKOI'O NJaBJICHUA U
MOsACHUTC NPHUHIUIT UX ,[ICI>'ICTBI/ISI, OCHOBHBIC (I)OpMy.TIBI. HOHCHI/ITC, YTO TaKocC
NMbC30OMETPHUICCKAA BBICOTA? HpI/I60pBI AJI1 UBMCPCHUS 1aBJICHHA. HpI/IHI_[I/IH JeHCTBUS
IbE30METpa, HA YEM OCHOBAH. OnpeneneHHe AaBJICHUSA dKUAKOCTU B IIBE30OMETPC.

Coobmarommmecs cocyabl. OnpeaeneHne ypoBHs )XKHAKOCTH B cocyae. OnpenencHue
IUIOTHOCTH KHUJAKOCTH B coodaronmxcs cocyaax. Onpesnenenue AaBieHusl Ha TOBEPXHOCTH
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KHUIKOCTHU B COOGH.[&IOH.[I/IXCH cocyax.

[InaBanue ten. 3akoH Apxumea.

3aB. kadeapoii «T u I'» P.A-B. Typiyes « »

Kaprouxa Nell
Kageopa «Tennomexnuxa u cuopasauxay ['THTY

I ammecmauusn
- 3 cemecTp

Jucnuniunza: 'mapasianka u HedrerazoBasi THAPOMEXaHHKA

Omnpenenenve riryOUHBI IOTPYKEHUS TOYKU U €€ MapaMeTpsl. [ uapoctaTuueckue MalluHbl.
[TpuHIMnI neiicTBUS OCHOBHBIE (POPMYIIBI.

OcHoBHOE YPAaBHCHUC THAPOCTATHUKU. Hanumure u mosicHUTE OCHOBHOE YpPaBHCHUC
runpoctatuku. Chopmynupyiite 3axon I[lackans.

[Tpubops! a5t M3MEpeHHs TaBiICHHs (BaKyyMMETP, IPUHIIUIT ACHCTBHSI, OCHOBHBIC
(hopmyJIbl)

3aB. kadenpoii «T u I'» P.A-B. Typayes « »

Kaprouka Nel2
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Hucunnnmnna: 'mapasauka u HedrerazoBasi ruipOMeXaHUKa

JlaBneHue XUIKOCTH Ha CTeHKH TpyO. Pa3priBatonue ycuius (Tpy0a, pezepByap).

DN | —

I'mapocratudeckoe qaBiieHue U ero cBoiictBa? OOBsCHUTE, UTO MOHUMAIOT [10J1 TEPMUHAMU:
«BHEIIHEE JIaBJICHUE» U «BECOBOE JaBieHue»? UTo Takoe TeXHUYecKas U (pusnueckas
aTMoc(epa B KaKUX €IMHUIAX BBIPAYKACTCS.

VYpaBHeHue Ditnepa paBHOBECHUS KUIKOCTH.

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouxa Nel3
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmayus
- 3 cemecTp

Jucnuniuna: 'mapasianka u HedrerazoBpasi THAPOMEXaHHKA

Kaxue npubops! 11 nsmepenus nasneHus Bam uzsectuol? [Ipubopsl s usmMepeHus
nasieHud. [IpuHumn neiicTeus nbe3oMeTpa, Ha 4eM ocHOBaH. OnpeesieHne 1aBlIeHus
KUJKOCTHU B IIb€30METPE.

CBOMCTBO JIaBJICHUS B HEOABHKHOMN KMIKOCTH.

Enunuter usmepenus nasiaeHus. MI30bITOUHOE MM MAHOMETPUYIECKOE JTaBJICHHE,
aTMoc(epHOe aBJICeHHE, BaKyyM.

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »
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Kaprouxa Nel4
Kageopa «Tennomexnuxa u cuopasauxay ['THTY

I ammecmayusn
- 3 cemecTp

Jucnunnunaa: I'mapasianka u Hedrerazopast rHAPOMeEeXaHUKA

Uem oTauyaeTcsi Mo HA3HAYCHUIO MTbE30METP OT pTyTHOr0 MaHOMeTpa? OCHOBHbBIE
bopmybL.

Onpenenenue riyOUHBI IOTPYKEHUSI TOYKU U €€ MapaMeTphl.

[InaBanue ten. 3akoH Apxumesa.

3aB. kadeapoii «T u I'» P.A-B. Typuiyes « »

Kaprouka Nel5
Kageopa «Tennomexnuxa u euopasiukay ['THTY

I ammecmayusn
- 3 cemectp

Jucunnnmna: 'mapasiauka u HedrerazoBasi riipOMeXaHUKa

YTo Ha3BIBAIOT OTHOCUTEILHBIM IMTOKOEM )KI/II[KOCTI/I?

OMopbl THAPOCTATUYECKOTO JaBICHHMsI (CTEHKA UMEET KPUBOJIUHEHHYIO (hOopMYy).

OHpeZ[GJIeHI/Ie AAaBJICHUA HA MMOBCPXHOCTHU JKUJAKOCTH B coo6ma10nmxcs{ cocyaax.

3ag. kadenpoit «T u I'» P.A-B. Typnyes « »

Kaprouxa Nel6
Kagpeopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 cemectp

Hucuuninuna: I'mapasianka u Hedrerazopass ruipoMexXaHuKa

OcHOBHOE YPaBHCHHUC TUAPOCTATUKH. 3akoH Ilackas.

3akoH Apxumena. Y CI0BHS IUIaBaHUS TEJ.

Oniopsl 1aBJICHUN. DMIOPBI THAPOCTATUYECKOTO JIaBIECHUS (CTEHKa COCTOMT U3 psizia
OTJIENbHBIX MJIOCKUX I'paHell, HAKIIOHEHHBIX MO/1 Pa3JIMUYHBIMH YTJIAMH K TOPU30HTY)

3ag. kadenpoit «T u I'» P.A-B. Typiyes « »

Kaprouxa Nel7
Kageopa «Tennomexnuxa u euopasnuxay I'THTY

I ammecmayus
- 3 cemecTp

Jucnunnuna: I'mapasianka u Hedrerazopast rHAPOMEXaHUKA

ChopmynupyiiTe 3aKkoH Apxumena.

OCHOBHO€ ypaBHEHHUE rujipocTaTuku. 3akoH [Tackans.
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du3ndecKue CBOMCTBA )KHUIKOCTEH (IJIOTHOCTD, yIeTbHBINA BEC, 00bEeM, yIEIbHBINH 00BEM,
CKMMAEMOCTb KUJIKOCTH, TEMIIEPATypPHOE PACIIUPEHUE, YIIPYTOCTh IAPOB KUAKOCTH,
MMOBEPXHOCTHOE HaTshKeHHe, popmyra Jlamnaca, BI3KOCTh XKHUIAKOCTH).

3aB. kadeapoii «T u I'» P.A-B. Typiyes « »

Kaprouka Nel§8
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
- 3 cemectp

Hucuunnuna: I'mapaBauka u HedTerazoBasi ruipoOMexXaHUKAa

[Tpuntun padots ruapasimyeckoro npecca. K[ ruapasnaeckoro mpecca.

Enununer usmepenus nasiaeHus. M30bITouHOE MM MAHOMETPUYECKOE 1aBJICHHE,
aTMochepHoe JaBJIeHUE, BAKYYM.

OCHOBHBIC CBOMCTBA THAPOCTATUUCCKOro JaBJICHUS.

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouxa Ne19
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 ceMecTp

Hucunnnmnna: 'mapasauka u HedrerazoBasi ruipOMeXaHUKa

Bs3zkocTh xkuakocTy (Ko3pGULIUEHT TMHAMUYECKON BSI3KOCTH, KOO (OULIUEHT KU-
HEMaTUYEeCKOH BSI3KOCTH).

OCHOBHBIE CBOMCTBA THAPOCTATUYCCKOro JaBJICHUS.

ypaBHeHI/IC Sﬁnepa paBHOBECHUS KUIAKOCTH. HOBerHOCTI/I paBHOTO JaBJICHUA.

3aB. kadeapoii «T u I'» P.A-B. TypuyeB « »

Kaprouxa Ne20
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
- 3 cemecTp

Jucnunnunaa: I'uapasianka u Hedrerazopasi THAPOMEXaHUKA

OCHOBHBIE CBOMCTBA T'MIPOCTATHYECKOTO JIABJICHUS.

OMopbl THAPOCTATUYECKOTO JaBICHUsI (CTEHKA MMEeeT HUINHAPUYECKYIO MPSIMYI0 Gpopmy)

Cooomraronmecst cocysl. OnpeiesieHue YpOBHS JKUAKOCTH B COCY/IE.

3aB. kadeapoii «T u I'» P.A-B. Typuye « »

Kaprouka Ne21
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
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- 3 cemecTp

Hucuunnuna: I'mapaBiauka u HedTerazoBasi ruipoOMexXaHUKa

—

HOKa?»aTeJ'IBCTBO BTOpPOI'O CBOICTBA THAPOCTATHYCCKOI'O JaBJICHM.

OcHoBHOE ypaBHeHHUe ruapocTaTuku. 3akoH Ilackans.

I'unpocraTuueckue MamuHbl. [ napaBaudeckuii npecc. ['uapoakkymyasTop

3aB. kadenpoit «T u I'» P.A-B. Typiyes « »

Kaprouka Ne22
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
- 3 cemectp

Huciunnuna: I'mapaBiauka u HedrerazoBasi THAPOMEXaHUKA

PeanbHble U uaeanbHbIC KHUIAKOCTH, OCHOBHBIC IIOHATHA U OIIPCACIICHHA.

N [ —

ITo kako# GpopmyIie onpenensieTcs: Cuia JaBICHUS KUIKOCTH Ha KPUBOJIMHEHHYTO
MOBEPXHOCTh?

OcHoBHOE ypaBHeHHE ruapocTaTuku. 3akoH [Tackas.

3aB. kadenpoii «T u I'» P.A-B. Typayes « »

Kaprouka Ne23
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauus
- 3 cemectp

Jucumunina: I'mapasiauka u HedrerazoBasi ruAPOMeEXaHHKa

du3nyeckue CBOMCTBA )KUIKOCTEH (IIJIOTHOCTD, yIETbHBIN BEC, 00beM, yIEIbHBINA 00BEM,
CKUMAEMOCTh KHUJKOCTH, TEMIIEPATYPHOE PACIIMPEHUE, YIPYTOCTh MAPOB KUIKOCTH,
MMOBEPXHOCTHOE HaTshKeHHe, popmyra Jlammaca, BA3KOCTh RKHUAKOCTH).

Coobmarommecs cocyabl. OnpeesieHne YPOBHs )KHIKOCTH B COCY/IE.

OnIopbl THAPOCTATHUECKOTO AABJICHUS (CTEHKA MMEET IMIMHAPUYECKYIO IPSIMYI0 GopMy)

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouxa Ne24
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Jucnunnuna: I'mapasianka u Hedrerazopast rHIPOMEXaHUKA

CxumaeMocTs  XKUAKOCTH, KodsdounueHt o0BEMHOTO  CKaTHs, TEMIIEPaTypHOTrO
pacimupenusi. Ypyroctb NapoB KHIKOCTH.

['mapocratnyeckue MamuHbl. ['uapaBianyeckuil npecc. I napoakKkyMyasaTop

[TpuOopsI 115t N3MEPEHUst AaBJICHHs (BaKyyMMETp, IIPHHIIMIT ICHCTBUS, OCHOBHBIC
bopmyIBI)
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‘ 3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouka Ne25
Kageopa «Tennomexnuxa u euopasiukay [THTY

I ammecmauusn
- 3 cemectp

Hucuunnuna: I'mapaBauka u HedTerazoBasi ruipoOMexXaHUKa

[ToBepxnoctHOe HaTsikeHue. opmyna Jlamnaca.

[Tpunun padots ruapasindeckoro npecca. KITJ[ ruapasnmaeckoro mpecca.

Omnpenenenue TIyOHHBI OTPYKESHUS TOUKH U €€ MapaMeTPBL.

3aB. kadeapoii «T u I'» P.A-B. Typiye « »

Kaprouxa Ne26
Kageopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Hucuunnnuna: 'mapasauka u HedrerazoBasi ruIpOMeXaHUKa

I'mapocratuka. ['mapocrarudeckoe napieHue (CpeaHee, MCTUHHOE). ENUHULIBI n3MepeHus
nasneHus. [losicaure, 4To Takoe aOCOMIOTHOE U U30BITOYHOE THPOCTATUYECKOE JaBICHUE U
KaKoBa CBSI3b MEXIy HUMU?

Chopmynupyiite 3akoH Apxumena. Y caoBus miaBaHus Tel. OCTOWYHBOCTD MIABAOIINX
ten. OnpeneneHue BeINYMHbI METALIEHTPUYECKOTO painyca.

[Tpubops! s n3mepenus nasienus. [IpuHIMn qeiicTBUs Nbe30MeTpa, Ha YeM OCHOBAH.
Onpenenenne AaBJIeHUs KUAKOCTH B IIbE30OMETPE.

3aB. kadeapoii «T u I'» P.A-B. TypuyeB « »

Kaprouxa Ne27
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 cemecTp

Jucuuniunza: 'mapasianka u Hedrerazopasi THAPOMEXaHUKA

IM'uapocTaTudeckoe naBienne u ero cBoicTBa? OOBSICHUTE, YTO TOHUMAIOT TIOJT TEPMUHAMU
«BHENTHEE JTaBJICHUE» U «BECOBOE JaBlieHne»? UTo Takoe TeXHHIecKas U hu3ndecKas
atMocdepa, B KaKiX €UHUIIAX BBIPAXKAETCSI.

Onpenenenue riyOUHBI IOTPYKEHUS] TOYKU U €€ MapaMeTphl.

DMIopsI JaBICHUN. DMIOPHI THIPOCTATHYECKOTO JIaBJICHUs (CTEHKA UMEET
[ATUHIPUYECKYIO IPSIMYIO Gopmy)

3aB. kadeapoii «T u I'» P.A-B. Typuyes « »

Kaprouka Ne28
Kageopa «Tennomexnuxa u euopasiukay [THTY
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I ammecmayusn
- 3 cemecTp

Jucnunnunaa: I'mapasianka u Hedrerazopast THAPOMEXaHUKA

1 | OcHoBHOE ypaBHEHUE rUAPOCTaTUKHU. Hanuiimre u mosicHUTE OCHOBHOE ypaBHEHHUE
runpoctatuku. Chopmynupyiite 3axon Ilackans.

2 | Cuma AaBJICHUA KUAKOCTH Ha HUJIIMHAPUYCCKYIO ITIOBEPXHOCTD.

3 | lIpuGops! 11 u3mepenus nasineHus (quddepeHraIbHbIi MaHOMETP, TPUHIIMIT 1HCTBUS
OCHOBHBIE (POPMYIIBI).

3aB. kadeapoii «T u I'» P.A-B. Typuye « »

Kaprouxa Ne29
Kageopa «Tennomexnuxa u euopasiuxay ['THTY

I ammecmauusn
- 3 cemecTp

Hucuunnuna: 'mapasauka u HedrerazoBasi riApOMeXaHUKa

1 | YpaBHenue Dilnepa.

2 | ITpubopsl A usmepeHus napiueHus (quddepeHIaTbLHBI MAHOMETP, IIPUHITAT TICHCTBUS
OCHOBHBIC (DOPMYIIBI).

3 | OcHOBHBIE CBOMCTBA TMAPOCTATUYECKOTO JIABICHHUSI.

3aB. kadeapoii «T u I'» P.A-B. TypuyeB « »

Kaprouxa Ne30
Kadgheopa «Tennomexnuxa u cuopasnuxay I'THTY

I ammecmauusn
- 3 ceMecTp

Hucuunnmna: 'mapasauka u HedrerazoBasi ruipOMeXaHUKa

1 | CooOmaromuecs cocynbl. OnpeneneHue ypoBHs KUIKOCTH B cocyne. Onpeaenenue
IJIOTHOCTH KHUAKOCTH B coodmaronuxcs cocyaax. Omnpesnenenne 1aBieHus Ha TOBEPXHOCTH
KHUJKOCTU B COOOIAIONIUXCS COCYIax.

2 | Uem oTimyaeTcs 110 Ha3HAYCHUIO MNbEC30MCTP OT PTYTHOTO MaHOMCTpa?

3 | IInaBanue Ten. 3aKkoH ApxuMmena.

3ag. kadenpoit «T u I'» P.A-B. Typiyes « »

4.2 Tectbl K mnepBod pyOe:xHoil arrectauuMu o AucuumiuHe «l'mapaBiauka u
HedTerazopasi riIpOMeXaHUKay (TPETUil ceMecTp)

Kaprouka Ne 1 (7151 TecTOBOM OIIEHKH TEKyIIEH yCIIeBaeéMOCTH
CTYJICHTOB)

1. T'mppocratudeckoe aBieHUE.
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DJyieMeHTapHas CTpyHKa.

[Tonublii HaOp BAOJIb CTPYWKH HE TOCTOSIHEH, a:

a) BO3pAcCTaeT [0 HaIlPaBJICHUIO IBUKEHUS KUAKOCTH;
0) c Hauaso yObIBaeT, a 3aTeM BO3PaCTaET;

B) yOBIBA€T 110 HANPABJIEHUIO ABMKEHUS )KUJIKOCTH

Kaprouka Ne 2

(17151 TECTOBOM OLICHKHU TEKYILEH YCIIEBAEMOCTH CTYIEHTOB)

2.

3.
a)
6)
B)

Pacxongu CpCaHdaAa CKOPOCTh IMOTOKaA.

HOSICHI/ITG, 4TO TAKOC NMbE30MECTPUICCKAA BBICOTA?

Uemy paBHO HOpMaIbHOE aTMOC(HEPHOE TaBJICHUE B THIPABINICCKIX
pacuerax:

a) 95100 Ila;
6) 37500 Ila;
B) 98100 IIa.

Kaprouka Ne 3
(17151 TECTOBOM OIIEHKH TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)

OnpeneneHue ruipaBivKy.

OcHOBHOE ypaBHEHHE TUApOocTaTUKHU. 3akoH [lackans.
Benununna ko3 punuenta Kopuonuca 3aBucur or:

a) BSI3KOCTH >KHJIKOCTH,

0) peXKMMOB JABMKEHUS KUAKOCTH;

B) BH/JIa )KMJIKOCTH.

Kaprouka Ne 4
(U1 TECTOBOM OLIEHKH TEKYLIEH yCIIeBaeMOCTHU CTYAECHTOB)

[TosicHuTe, 4TO Takoe aOCOMIOTHOE U U30BITOYHOE THIPOCTATUYECKOE
JTaBJICHUE U KaKOBA CBS3b MEKIy HUMHU?

VYpaBHenue [I. bepHyu A1 37€MEHTApHONU CTPYUKHU PEATBHON KUIAKOCTH
OcHOBHOE ypaBHEHHE TMAPOCTATUKN UMEET BU:

P = Po +pgh;
Puss = pgh puss;
P =P + pgh;

Kaprouka Ne 5

(17151 TECTOBOM OLIEHKH TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)

1.

N3mepenne naBieHus.
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2. OcHOBHBIE (PU3NYECKHE CBOMCTBA JKUIKOCTH.

3. TIse3oMerpuueckas BHICOTA, XapaKTePU3yeT:
a) HopMaJibHOE aTMOC(EepHOE JaBJICHUE B COCY/IC;
0) U30BITOYHOE JIABJICHUE B COCY/IC;
B) TOHIKEHHOE JaBJICHUE B COCY/IE.

Kaprtouka Ne 6
(17151 TECTOBOM OLIEHKHU TEKYIIEH YCIIeBaeMOCTHU CTYJIEHTOB)

1. TuppocraTudeckoe JaBieHUE.
2. DieMeHTapHas CTpyiKa.
3. Tlonnblil Hanop BJIOJIb CTPYHKU HE ITOCTOSHEH, a:
a) BO3pACTaeT [0 HAIIPABJICHUIO IBUKEHUS KUJKOCTH;

0) ¢ Hauaso yObIBaeT, a 3aT€M BO3PACTAET;
B) yOBIBaeT MO HAMPABICHUIO IBUKCHUS KUIKOCTU

Kaprouka Ne 7 (114 TeCTOBOM OLIEHKH TEKYyIIEH
YCIIEBAEMOCTH CTYJICHTOB)

1. /laBieHue )KUIKOCTH Ha KPUBOJIMHENHYIO CTEHKY.

2. CooOmaroleecs: COCy/Ibl.

3. Tunpocraruka - 3T0O pa3zel, B KOTOPOM PacCMaTPHUBAIOT:
a) 3aKOHbI IBUKCHUS KUAKOCTHU B pr6ax, KaHajlaX U MOPUCTBIX TCJIax, a
TAaK¥XEC BOIIPOCHI oOTeKaHus Tel KUIOKOCTBIO,

@ KUAKOCTh, HAXOAAIYHOCA B a0COJIFOTHOM HMJIH OTHOCHUTEIIEHOM ITOKOC,;
B) PEKHUMBI ABHKCHUA KUJTKOCTH.

Kaprouka Ne 8
(JU1st TECTOBOM OIIEHKH TEKYIIEH yCIIeBaeMOCTH CTY/ICHTOB)

1. Kak Ha3zwiBaeTcst KO3 PUIUEHT @, BXOAAmMiA B ypaBHeHue J|. beprymnm mis
MOTOKA PEATHHOM JKUJIKOCTH, YTO OH YYUTHIBAET M OT YETO 3aBHCHUT €T0
BeIMunHa?

2. JlaBieHHe )XHJKOCTH Ha IUNIOCKYIO CTEHKY.
3. I'mapoamHaMHMKa - 3TO pa3zell, B KOTOPOM pacCMaTpHUBAIOT:

a) 3aKOHBI IBUKCHUSA )KUJKOCTH B pr6ax, KaHajlaX U IMMOPUCTEIX TEJIax, a
TAaK¥XEC BOIPOCHI 00TeKaHUs Tl KUIKOCTBIO,

0) KUAKOCTb, HAXOIALIYIOCS B aDCOTIOTHOM MUJIM OTHOCUTEILHOM IOKOE;
B) PEKUMBI JIBMXKEHUS KUKOCTH.

Kaprouxa Ne 9
(U1 TECTOBOM OLIEHKH TEKYLIEH yCIIeBa€MOCTH CTYICHTOB)

1. Kak Ha3biBaetcs k03hGUITMEHT 0., BXOAAIIMI B ypaBHeHue J1. beprymnu st
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MOTOKA PEaNbHOM KMIKOCTH, UTO OH YYUTBHIBAET U OT YETO 3aBUCHUT €0
BEJIMYMHA?

2. JlaBieHHE )XKHIKOCTH Ha TUIOCKYIO CTEHKY.

3. T'mapommHamuka - 3TO pasziei, B KOTOPOM paccMaTpPHUBAIOT:
a) 3aKOHBI JBMIKEHUS KUJIKOCTH B TpyOax, KaHajaxX M MOPUCTHIX TeJax, a
TaKKe BOIPOCH 00TEKaHUS TEJl KUIKOCTHIO;
0) >KUJIKOCTh, HAXOAIIYIOCS B a0COTIOTHOM MJIM OTHOCHTEIIBHOM ITOKOE;
B) PEKHUMBI IBHKCHUSI )KHJIKOCTH.

Kaprouka Ne 10
(17151 TECTOBOM OLIEHKH TEKYIIEH YCIIeBAEMOCTHU CTYICHTOB)

1. Omnpenenenuie TUAPABIUKHU.

2. OcHOBHOE ypaBHEHUE ruApocTaTuku. 3akoH Ilackais.
3. Benuumnna ko3 dunuenta Kopuonuca 3aBUCUT OT:

a) BSI3KOCTH >KUIKOCTH;

0) peKMMOB JBUKEHUS )KUJIKOCTH;

B) BHJIa KHUIKOCTH.

Kaprouka Nell
(U1t TECTOBOM OLIEHKH TEKYLIEH yCIIeBaeMOCTHU CTYAECHTOB)

L Pacxon u CpeaHAsA CKOPOCTh IIOTOKA.

2. TlosicHuTe, 9TO TaKOE MHE30METPHUUYECKasi BBICOTA?
3. Uemy paBHO HOpMaJIbHOE aTMOC(EPHOE NABICHHUE B TUAPABINUYECKUX
pacuerax:
a) 95100 Ila;
6) 37500 ITa;
B) 98100 Ila.

Kaprouka Ne 12
(U TECTOBOM OLIEHKH TEKYIIEH yCIIeBaeMOCTH CTYICHTOB)

[TpuGops! A5 U3MEpeHHs JaBlICHUS.

2. VYpaBHEHUE HEPA3PBIBHOCTH.

3. Bakyymmetp - 3T0 npubop, KOTOPbIM U3MEPSIOT JaBJICHUE!
a) MeHbIIe aTMOCHEpPHOTO;
0) BbIlIe aTMOC(HEPHOTO;
B) HOpMaJIbHOE aTMoc(epHOe JaBIeHHE.

Kaprouka Ne 13 (151 TeCTOBOM OLIEHKH TEKYILIEH

YCIIEBAEMOCTH CTY/ICHTOB)
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l. Onpenenenue ruapaBiIvKy.
2. OCHOBHOE ypaBHEHHUE rMJIpoCcTaTUKU. 3akoH Ilackas.
3. Benuumna xospduimenta Kopuonrca 3aBucuT ot:

a) BSI3KOCTH >KUJKOCTH;

0) pPeKHMMOB JIBHIKCHHS KUIKOCTH;

B) BHJIa KHUIKOCTH.

Kaprouka Ne 14
(17151 TECTOBOM OLIEHKH TEKYIIIEH YCIIEBAEMOCTH CTY/ICHTOB)

1. TlosicHuTE, 9YTO MOHUMAIOT TOJT TEPMUHOM «YJIeTbHAS SHEPTUS» 7
2. OCHOBHBIE MTOHATHS TUIPOTUHAMUKH.

3. Pacxoj moToka Ha3bIBAIOT:
a) BeC KUAKOCTH, MPOTEKAIONIHNI uepe3 CeueHrne MOTOKa B €AUHUILY
BpPEMEHH;
0) 00beM WM Maccy KMJIKOCTH, TPOTEKAIOUIEH Yepes )KUBOe CeUeHNe
MOTOKA B €MHMILY BPEMEHHU; B) MacCy *HJIKOCTH, IPOTEKAIOLIEH uepe3 MonepeyHoe CeUeHne
MOTOKA.

Kaprouka Ne 15
(17151 TECTOBOM OLIEHKH TEKYILEH yCIIeBaEMOCTHU CTYIEHTOB)

L HOSICHI/ITC, 4TO NOHUMAIOT IO TECPMUHOM «YyACJIbHAA 3HeprI/I${>>?

2. VYpasuenue /1. bepHymm nis 3neMeHTapHON CTPYWKH HEAIbHOM
KUAKocTH?

3. 3akoH [lackans popmynupyercs Tak:
a) BremHee naBneHue, NPUIIOKEHHOE K JIF000H TOUKE MOKOSIIEHCS
KHUJIKOCTH, IepeiaeTcs 6e3 U3MEHEHHUsI BO BCE TOUKHU KUKOCTH;
0) /laBrneHue, NPUIIOKEHHOE K KHJIKOCTH, IEPEAAETCS BHYTPH KHUJIKOCTH C
pa3HOM CHUIION;
B) BHemrnee naBneHue, NpuiioxeHHOE K J1I000M TOUKE MOKOsIIEHCs
KUIKOCTH, U3MEHSETCS.

Kaprouxa Ne 16
(U1t TECTOBOM OILIEHKH TEKYIIEH yCIIeBaeMOCTHU CTYCHTOB)

[TpuGops! At U3MEpEHUs AaBICHUS.

2. VYpaBHEHUE HEPA3PBIBHOCTH.

3. Bakyymmertp - 3To npubop, KOTOPBIM U3MEPSIOT AaBJICHUE:
a) MeHbIe aTMoc(epHOro;
0) BbIIEe aTMOCGHEPHOTO;
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B) HOpMaJIbHOE aTMOc(epHOe AaBlICHHE.

Kaprtouka Ne 17
(I7st TECTOBOM OLIEHKH TEKYIIEH yCIIeBaeMOCTH CTYIEHTOB)

ITosicHuTe, 4TO Takoe a0COMIOTHOE U U30BITOYHOE MMIPOCTATUYECKOE
JIaBJIEHHE U KaKOBA CBSA3b MEKIYy HUMU?

VYpasHenue [I. bepHyIu 11 371€MEHTapHOU CTPYUKHU PEAIbHON KUIKOCTH.
OCHOBHOE ypaBHEHHME T'MAPOCTATUKU UMEET BUJ:

a) P=P, + pgh;

6) Puss = pghm6;

B) P =P + pgh.

Kaprouka Ne 18 (17151 TECTOBOM OLIEHKH TEKYIEH yCIIEBAEMOCTH CTYIEHTOB)

JlaBieHne )KUIKOCTH Ha KPUBOJIMHEMHYIO CTEHKY.

CooOmraronieecs COCy/Ibl.

['mapocraThka - 3TO pa3zaei, B KOTOPOM pacCMaTPHUBAIOT:

a) 3aKOHBI IBUKCHUS JKUIKOCTH B TPyOax, KaHaJIax M MOPUCTHIX Telax, a
TaKXKe BOIIPOCHI OOTEKAHUS TEJ KUAKOCTHIO;

0) JKUAKOCTB, HAXOISIIYIOCS B aDCOIIOTHOM WJIM OTHOCHUTEIIFHOM TIOKOE;
B) PEKUMBI IBIKEHUS YKHIKOCTH.

Kaprouka Ne 19
(17151 TECTOBOM OLIEHKH TEKYIEH yCIIeBA€MOCTH CTY/IEHTOB)

[TosicHuTe, YTO MOHMUMAIOT TOJT TEPMUHOM «YJEJIbHASI SHEPTUSD ?
VYpasuenue Jl. bepHyIm i1 3JI€MEHTapHOU CTPYUKHU UACAIBHON
XKUAKocTH?

3akoH [lackans popmynupyercs Tak:

a) BHemnee naBrneHue, NpUI0KEHHOE K JH000H TOUKe MOKOsIIENHCs
KUJKOCTH, Ilepeaercs 0€3 U3BMEHEHUsI BO BCE TOUKH JKUKOCTH;

0) JlaBieHue, NpUI0KEHHOE K JKUJAKOCTH, TepeIaeTCsl BHYTPH JKUAKOCTH C
pa3HOM CHIION;

B) Breminee JAaBJICHUEC, IPUJIIOKCHHOC K 110001 TOUKE MOKOSIIIEHCs
KHUAKOCTHU, UBMCHACTCA.

Kaprouka Ne 20

(ISt TECTOBOM OILIEHKH TEKYIIEH yCIIeBaeMOCTH CTY/IEHTOB)

N3Mmepenne naBieHus.

OcHoBHBIE (PU3UYECKUE CBOMCTBA YKUIKOCTH.
[Tbe30MeTpHrvecKas BbICOTA, XapaKTEPU3YeET:

a) HOpMaJbHOE aTMOC(EpHOE JTaBJICHUE B COCY/IC;
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0) M30BITOYHOE JABJICHHE B COCY/IC;
B) MOHIKCHHOE JIABJICHUE B COCY/IC.

Kaptouka Ne 21
(17151 TECTOBOM OLIEHKH TEKYIIEH yCIIeBaeMOCTH CTYEHTOB)

HOHCHI/ITC, 4YTO IIOHHUMAIOT IO TCPMHUHOM «YIACJIIbHAasA 3Hepr1/1>1»?

2. OcHOBHBIEC MOHSTHS TUIPOJIMHAMUKH.

3. Pacxopn moToka Ha3bIBAIOT:
a) BEC KUJKOCTH, MPOTEKAIOIIUI Yepe3 CEUEHUE MOTOKA B SANMHUILY
BpPEMEHU;
0) 00BeM HITH MaccCy JKUAKOCTH, MPOTEKAOIICH Uepe3 KUBOE CEUCHUE
MOTOKA B €MHUILY BPEMEHU;
B) Maccy *HUJAKOCTH, IPOTEKAIOUIEH uepe3 MonepeyHoe CeYeHne NOTOKa.

4.3 Kaproukn KO BTOpPOi pyOexHoH arrecTanmuu N0 aucuumiiuHe «['mapaBiauka u
HedTerazopasi rHIPOMeXaHUKa) (TPETUl ceMecTp)

Jucnunnuna: I'mapasiauka u Hedrerazopas ruapomexanuka Il arrecranus

Kaprouka Ne 1

- 3 cemectp

1. FI/II[pOCTaTI/IKa. FH,Z[pOCTaTI/I‘IeCKOC JaBJICHHUC (cpez[Hee, I/ICTI/IHHOC) €ro CAMHUILI U3MCPCHUSA

2. prerCTB IMapoB KUAKOCTHU. HOBerHOCTHOC HaTsXKCHUC. CDopMyna Jlammaca.

3. Onpenenenue riryOUHbI OTPY>KEHUS TOUKH U €€ IapaMeTphbl.

4. OcHOBEI TUAPOJNHAMUKH. FI/I,[[pOCTaTI/I‘leCKI/IC 9JICMCHTBI ITIOTOKAa (CMO‘-IeHHLII\/’I NEepuMETpP, HAITOPHOC

JABHMOKCHUC, l"I/II[paBJ'II/I‘-IeCKI/Iﬁ pazu/lyc).

3aB. kaeapoii «TernoTexHuka u rugpasianka», gou. P.A-B. Typiyes

Hucuunnuna: I'mapasianka u Hedrerazosas ruapomexanuka Il arrecranus

Kaprouka Ne 2

- 3 cemectp

1. Coob6maromuecst cocyibl. OnpeeneHne YpoBHs KUIKOCTH B COCY/IE.

2. CBOIICTBA TUPOCTATUYECKOTO AABJICHUS.

3. ®du3UUeCcKHe CBOMCTBA KHUAKOCTH.

4. Cxema IBUXKEHUS )KUAKOCTU. DJIEeMEHTapHas cTpyiika. JIuHus Toka.

3aB. kadenpoit «TermmorexHuka u TuapaBiInKa», noi. P.A-B. Typnyes
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Hucuunnuna: I'mapasauka u HedrerazoBasi rugpomexanuka Il arrecranus

Kaptouka Ne 3

- 3 cemectp

1. JlaBneHue >kuKOCTH Ha CTEHKH TpyO. PaspriBatomue ycunus (Tpy0a, pesepByap).

2. Yupyrocts napos xujakoctd. [loBepxHoctHoe Hatsxkenue. @opmyna Jlamaca.

3. [TpuGops! nis uzmepenus naBienus. [IpuHiun aeiicTBrst OCHOBHBIE (POPMYIIBI.

4. YcraHoBuBIIEeC U HCYCTAHOBUBIICCCA ABUKKCHUC KUAKOCTHU. Cpe,Z[HHH CKOPOCTB ITIOTOKA. Pacxop
KHUIKOCTH.

3aB. kadeapoit «Temnorexnuka u ruapaBiukay, goi. P.A-B. Typryes

Juciunnuna: I'mapasiauka u Hedrerazopas ruapomexanuka Il arrecranus

Kaptouka Ne 4

- 3 cemectp

1. Uto Takoe TexHu4eckas u pusudeckas arMmocdepa, B KaKuxX €IMHUIIAX BBIPAKAETCS.

2. OCHOBHOE ypaBHEHUE THApOCcTaTUKU. 3aKoH Ilackans

3. OnpeneneHI/Ie HAaBJICHUS ) KUIAKOCTH B IbE3OMETPC.

4. YpaBHeHHe pacxoa Uil JIEMEHTapHOU CTPYHKHU, IOTOKA. Y paBHEHUE HEPA3PBIBHOCTH.

3aB. kadenpoit «TemnorexHuka u ruapasirka», goiu. P.A-B. Typiyes

Jucnunnunaa: I'uapasianka u Hedrerazosast ruapomexanuka Il arrecranus

Kaprouka Ne 5

- 3 cemectp

1. ITpubops! 11t u3mepenus gapneHus. [TpuHun neicTBus OCHOBHbIE (OPMYIIBL.

2. Yupyrocts napos xkuakocty. [loBepxHocTHoe HaTshxeHne. @opmyna Jlamaca.

3. CxxumaemocThb xuakoctu, Koadduiment o0beMHOT0 CxKaTHs, TEMIIEPATYPHOTO PACIIUPEHUS

4. BoiBoz ypaBHeHus bepnyinu. YpaBHenue bepHyiu u1sl 371€eMEHTapHON CTPYHKH PEAIbHOM
KUJKOCTH. ['€OMETpHUYECKUI 1 IHEPTETUUECKHI CMBICI cllaraembiX ypaBHeHus /. bepuymm.
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3aB. kaenpoii «TernoTexHuka u ruapasiInka», gou. P.A-B. Typiyes

Jucuunnuna: I'mapasianka u Hedrerazosas ruapomexanuka Il arrecranus

Kaprouka Ne 6

- 3 cemecTp

1. ITpuGops! ans uzmepenust napiaeHus. [IpuHImn qeicTBUS OCHOBHBIE (DOPMYIIBI.

2. CxxumaeMocThb KuakocTu, KoagduimeHT 06beMHOro cxkaTusi, TEMIIEPaTypPHOro PacIIuPEeHUs

3. Coobmaromuecs: cocyipl. OnpeneneHue ypoBHS KUIKOCTH B COCY/IE.

4. HazoBute PEKUMBI ABUKCHUS KUJKOCTHU U YKAKUTC UX XAPAKTCPHBIC 0COOEHHOCTH.

HOSICHI/ITC, YTO TAaKO€ KpI/ITepI/Iﬁ PeﬁHonbnca, 1 HAa30BUTC (I)aKTopBI, OT KOTOPBIX OH 3aBUCHT.

HOHCHI/ITC, 4YTO TaKOC KPUTHYCCKOC YHCIIO PeﬁHOHbﬂca?

3aB. kadenpoit «Temnorexnuka u ruapaBiukay», poi. P.A-B. Typryes

Hucuuniuna: I'mapasiauka u nedrerazosas ruapomexanuka Il arrecranus

Kaprouka Ne 7

- 3 cemecTp

1. OcHOBHOM 3aKOH I'MAPOCTAaTUKU. DIIOPHI JaBICHHUS.

2. [Ipubops! ans uzmepenus napiaeHus. [IpuHun qeicTBUS Tbe30MeTpa, Ha YEM OCHOBAH.

3. prerCTB IapoB KUAKOCTHU. HOBerHOCTHOC HaTsXKCHUC. CDopMyna Jlammaca.

4. IlosicHuTe, YTO TaKOE€ KPUTHUYECKAsi CKOPOCTb, OT KaKuX (PAKTOPOB OHA 3aBUCHUT U KakK €€
onpeenstor?

3aB. kaeapoii «TernoTexHuka u ruapasiInka», gou. P.A-B. Typiyes

Hucuumnuna: 'mapasauka u HedrerazoBasi rugpomexanuka Il arrecranus

Kaprouxa Ne 8

- 3 cemecTp

1. OcHoBHOE ypaBHEHUE THAPOCTaTUKU. 3aKoH [lackans

2. CxumaeMocTh XUIK0CcTH, KoahduueHT 00beMHOro CkaTusl, TEMIIEPaTypPHOTO pacIIupeHus

3. PeanpHbIC N NACAIBHBIC ) KUAKOCTH, OCHOBHBIC ITOHATHUA U OIIPECACIICHUA.
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4. Pe>XxUMBI IBMXKEHUS JKUAKOCTH (JTAMUHAPHBIN, TYpOYJICHTHBIN).

3aB. kadenpoii «TernoTexHuka u ruapaBiInKa», gou. P.A-B. Typiyes

Hucuunnuna: I'mapasauka u Hedrerazopasi rugpomexanuka Il arrecranus

Kaptouka Ne 9

- 3 cemecTp

1. OcHOBHOW 3aKOH I'MIPOCTATUKU. DIIOPHI JaBICHHUS.

2. OHpCHeHeHI/Ie JAaBJICHUA HA ITOBCPXHOCTH KUJIKOCTH B coo6ma10mnxc;1 cocyaax.

3. ®usnyeckue cBorcTBa XHUAKOCTeH. [ITOTHOCTD, yAeTbHBIN BeC, 00beM, yACTbHBIA 00BEM.

4. CxnumaeMocTh XUIKOCTH. KoahdumeHT 00beMHOT0 CKaTHs, TEMIIEPATYPHOTO PACIIHPEHHS.

prer CTb I1apOB JXUJIKOCTH.

3aB. kadenpoit « Temnorexnuka u ruapaBivka», goi. P.A-B. Typryes

Hucuununa: I'mapasiauka u nedrerazosas ruapomexanuka Il arrecranus

Kaprouka Ne 10

- 3 cemecTp

1. ITpuGops! nns n3Mepenust napiaeHus. [IpuHIun qeicTBUS OCHOBHBIE (DOPMYIIBI.

2. 'mpapocratuka. ['uapocratnyeckoe naBieHue (CpeaHee, HCTUHHOE).

3. Onpenenenne riryOMHBI IOTPYKEHUS TOUKH U €€ apaMeTphl.

4. TlosicHuTe, YTO TaKOE NMbe3oMeTprUecKas BbicoTa? [IpuHINI TEeHCTBHS TbE30METPa, HA YEM OCHOBAH.

3aB. kapeapoii «TernoTexHuka u ruapasiInka», gou. P.A-B. Typiyes

4.4 Tecrtbl KO BTOpPOH PpyOe:kHOW aTTecTanMu No AucHuILIMHe «['MapaBiauka wu
HedTerazoBasi rHAPOMeXaHUKa» (TPETHil ceMecTp)

TH/IPOCTATHKA TECT Nel

. Tuapocraruka usyqaer:
1. 3akoHBI IBMKCHHS KUIKOCTH.
2. 3aKOHEBI HOKOS KUIKOCTH.
3. 3aKOHBI YCTAaHOBUBIIETOCS ABUKEHUS KUIKOCTH.
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4. 3aKoHEBI HCYCTAaHOBUBILICTOCA ABUKCHUA KUIKOCTH.
5. 3akoHbI paBHOBECHA )KI/II[KOCTCf/'I " pacCMaTpUuBaACTCA MMPAKTUYICCKOC MPUIIOKCHUEC 3TUX 3aKOHOB.

II. InoTHOCTH sKMAKOCTH:

1. Ot10 00BEM KUAKOCTH, IPUXOIALINICS Ha EAUHUILY MacChl;

2. Dra Macca )XUJKOCTH B €JUHULIE 00bEMA;

3. Drto ecThb CKalsipHas BEIUYMHA paBHasi IPOU3BEICHHUIO MacChl )KUJKOCTH Ha 00BEM;

4. DOT0 ecTh CKaJIIpHAs BEIMYMHA PaBHAs IPOM3BEAECHUIO MAcChl XKHUJIKOCTH Ha €€ BA3KOCTb.
S. OrtHoueHne Macchl KHUIKOCTH K €e 00beMy.

III Eciau BLICOTHOE 0JI02KEHHE OCH Bpall€eHUs CTPECJIKHA U TOYKH MNOAKIIOYCHUA MAaHOMETPA HE
CoBIIa1A€T:

1. MaHOMeTp YCTaHABIMBAIOT B IPyroe MeCTO;
2. B nokazanue manomeTpa BBozAT nonpasky P = dl;

3.0Hpe,I[GJIHIOT BAKYYMMCTPHUUCCKOC U 6apOMCTpI/I‘leCK06 AaBJICHUC U CYMMHUPYIOT €TO C
MaHOMCTPUUCCKUM JTaBJIICHUECM;

4. OnpenenstoT napiaeHue qudhepeHInanTbHBIM METOI0M;

5. Her npaBWJIBHOTO OTBETA.

IV. Kosppunuent c:kumMaeMocT MiIH 00bEMHOI0 CHKATHS ONPeIeIsieTcsl 10 yPABHEHHIO:

1 AV 1 AV 1 V.-V 1 V.-V
1.8y= ——. Pi=—"Ly3p = 4=
ﬁ V AP Bt V At ﬁ Vll PK - Pll ﬂt VH tk - tll

V. Yro Takoe noBepxXHOCTH PABHOIO ABJICHHS:

1. DTO MOBEPXHOCTH, B KaXA0M TOYKE KOTOPOU TEMIIEPATypa OJINHAKOBA;

2. DTO OBEPXHOCTh, B KXKJIOM TOUKE KOTOPOH JaBI€HUE UMEET OJIHO U TOXKE 3HAYCHHUE;
3. OTO NOBEPXHOCTH, B KAXKJIOM TOUKE KOTOPOM BA3KOCTh UMEET OAMHAKOBOE 3HAYCHHUE;
4. DTO IOBEPXHOCTh, B KAXKJI0M TOUKE KOTOPOH JaBJIEHUE U TEMIIEpaTypa OJAUHAKOBBI.

VI. aBaenune xapakrepusyer:
1. paBHOBECHOE COCTOSIHKE; 2. HOHU3UPOBAHHOE COCTOSHHUE; 3. HANPSHKEHHOE COCTOSHHUE;

VII. Tuppepenunanbunie ypasHenus nokos sxuakoctu JI. Ditiepa umeror Buj:

Lot g pmrruan s p=r-nax o a L P s Ly

p X ox ox p oy p x

VIII. Onpenenenne Heo6xoqumMoii TOJUIMHBI CTEHOK TOHKOCTEHHBIX HAJHHIPHYECKHX COCYIOB,
NOBEP/KEHHbIE BHYTPEHHEMY AABJIEHHIO OCYLIECTBJIsIETCS 10 (hopMyJie:

1L6=1P a25-TP 3 p=por: 4. 5L 5 5 PP o5 PP,
2[c,]p 2[o,] 2[o,]1’ 4[o,] 4[o,lp

[ X. N30bITOUHOE 1aBIEHUE ITO:
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1. Pa3HOCTB naBiieHuil, OTHO U3 KOTOPBIX, IPUHATOE 32 HAYAJIO OTCUETA, SIBJISIETCS MAHOMETPUYECKUM
JTABJICHUEM OKPY KarOILEH CPEIbl;

2. Pa3HOCTB 1aBJI€HUN, OHO U3 KOTOPBIX, IPUHATOE 33 HAYAJIO OTCYETA, SIBJIIETCSI BAKYYMMETPHUUYECKUM
JTABJICHUEM OKPY KarOILEH CPEIbI;

3. Pa3HoCTh 1aBIIeHMIA, OTHO U3 KOTOPBIX, IPUHATOE 32 HAYAJI0 OTCUETA, SIBJISIETCS aOCOIIOTHBIM JJaBIICHUEM
OKPYaroLIEN Cpeabl;

4. Pa3HOCTb 1aBJIEHUN, OHO U3 KOTOPBIX, IPUHATOE 332 HAYAJIO OTCYETA, SIBJISIETCS] HEPABHOBECHBIM
JTABJICHUEM OKPY KarOILEH CPEIbI;

5. Her npaBusiibHOTO OTBETA.

X. Haitagure naBienusi Po Ha CBOGOIHOI MOBEPXHOCTH B 3aKPBITOM COCY/I€ C BOJOI, €CJIH YPOBEHb
BO/IbI B be30MeTpe BO3BBINIAETCS HA/l YPOBHEM KHIKOCTH B COCYy/le HA 2M.

XI. Ckoannbko Iackasneii cocrapisier oana arMocdepa?
1. 10 ITa 2. 100 ITa 3. 25 I1a 4.1000 ITa.

XII. Tuapocrarnyeckoe 1aBjeHHe, HA3LIBAETCS MAHOMETPHYECKHM:
1. OTcuuThiBaeMo€E OT HYJIS;
2. OTcunThIBaeMOe OT aTMOC(epHOTO;
3. OTcuuThIBaEMOE 110 NPUOOPY U3MEPEHNUS AABICHUS;

4. OnpenensiemMoe 1o GapoMeTpy.

THIPOCTATHKA TECT No2

. Cuami, peiicTByonme Ha orpannYeHHbIH 00bEM KUIKOCTH, B THAPABJIMKE NPUHSATO 1eJUTH HA:
1. [Ipsimble u 0OpaTHBIE;

2. BHeniHue u HapyKHBIE;

3. BHyTpeHHHE U BHEIIHHUE;

4. HopmanbHbIe U EpIIEHUKYJISPHBIE;

5. KacarenbHble 1 HApYyKHBIE.

II. Yemy paBen 1 mm pryTHOrO CcTO/16a?
1. 10 kr/m?; 2. 13,6 MM Boa.ct.; 2. 9,8 n/cm?; 4. 1,02 G6ap.

III. MpyxkunnbIii MaHOMETP MOKA3LIBAET JABJIECHHE:
1. B Touke mMoAKIIFOUEHUSI MAHOMETDA;
2. B TOuKe XHUJKOCTH Ha YPOBHE OCH BPAILIEHUS €r0 CTPEIIKH;
3. Ha moBepxHocCTH pazzaena (a3 >KUIAKOCTH;
4. Ha ypoBHe KHJIKOCTH;
5. Ha ypoBHe nHa cocyna.

IV. Macca xuakocrn
1. D70 cKkangpHas BeJIMYMHA, YUCICHHO PaBHAs IPOM3BEACHUIO INIOTHOCTH XKUKOCTH Ha 00BEM;
2. DTO cKalspHas BeIMYMHA, YHCICHHO paBHAS OTHOIICHUIO IJIOTHOCTH U 00BEMA,
3. Dro cKanspHas BEIMYMHA, YUCIEHHO PaBHAs OTHOIIEHUIO 00BEMA U IIIOTHOCTH;
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4. DT0 ecTh CKalsipHas BeJIUYMHA paBHAas IPOU3BEICHHUIO MACChI JKUJKOCTH Ha €€ BSI3KOCTh;
5. Her npaBuibHOro oTBETA

V. Ykakure cBf3b MEXKTY a0COJIIOTHBIM AABJCHHUEM U NMOKA3aHUAMU BaKyyMMeTpa?

1. Pa6c = PO _Psak 2' Pa6c - PO + P@ak
3' ])aﬁc:])()_P 4‘ PaGc:P0+Pmax

max

VI. B kakux equHHIaX u3MepsieTcsi KHHeMaTH4eckas Bsi3kocth B CU?

2
c-H M M
— 2. : 3.mc 4.—
M c-H c

l.

VII. Eciin Ha nokosimyocst ;KHAKOCTH AeHCTBYET TOJbKO CHJIA TSKECTH, pacipeaeseHne

rHIPOCTATHYECKOT0 aBaeHHs1 P mo riyonne /1 omucbiBaercs:
1. Ypaguenuem p, .. = p,, + PLY;

2. OCHOBHBIM YPaBHEHHEM THAPOCTATHKH P = P, + pOgh,

3. Puss = Pgh,,

4. Bce oTBETHI HE BEPHBI

VIII. B nokosimeiicst 5KuIK0CTH JaBJieHHEe eCTh (PyHKIHUSA:
1. KoopauHnar u Bpemenu; 2. Bpemenu; 3. Koopaunar; 4. O0bema u Temneparyphl;
5. O6bema 1 BI3KOCTH; 6. BA3KOCTH M IIIOTHOCTH.

IX. Yenosue niist onpeaesenuss BeIHuHHbI /12 B COOOIIAIOIMXCS COCY/AAX ONPeEIeIsAeTCs U3
BbIpa’KeHU:

1. P,=P, +yh; 2. P; + pigh; = P, + pxghs;, 3. P,= P, + yhy,; 4. Po + yh =P,

X. Onpenesnenne HeOOGX0AMMOM TOJNMHMHBI CTEHOK TOHKOCTEHHBIX HUJIMHAPHUYECKHX COCY/I0B,
ocyuiecTBJsieTcs mo ¢gopmyie: a) 1Jisi TOPU3OHTAIBHOI0 TPydonpoBoaa; 0) i BepTHKAIBHOTO
HWJIHHAPUYECKOro cocyaa (pesepByapa)

1Lo=-1P 14 2. P =pgH; 3. 5=£;4. 5:pg—HD;5. S5’ :£;6. 5= 1tP g

2[o,lp 2[o,] 2[o,] 4o, ] 4o, lp

XI. N36b1TO4HOE JaBJICHHE ITO:

1. Pa3sHOCTH JaBIEHHMI, OJTHO M3 KOTOPBIX, IPMHSATOE 38 HAYaJI0 OTCYETA, SBISETCS MAHOMETPUYECKMM
JaBJIEHHEM OKPYIKAIOILEH CPeIbI;

2. Pa3HOCTB JIaBJIEHUI, OJIHO U3 KOTOPBIX, IIPUHATOE 33 HAYAJIO OTCYETA, ABISETCS BAKYYMMETPUUECKHM
JaBJIEHHEM OKPYIKAIOILEH CPeb;

3. Pa3HOCTb 1aBIIEHUI, OTHO U3 KOTOPBIX, IPUHATOE 32 HAYaJI0 OTCUETA, SABJISIETCS TapaMeTPUUECKUM
JaBIEHHEM OKPYIKAIOILEH CPeb;
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4. Pa3HOCTb 1aBIIEHUIA, OTHO U3 KOTOPBIX, IPUHATOE 32 HAYaJI0 OTCUETA, SIBJISIETCS] HEPAaBHOBECHBIM
JTABJICHUEM OKPY KarOILEH CPEIbl;
5. Her npaBusibHOTO OTBETA.

XII. Haiigure cuy JaBjeHus: HA JHO PH3MATHYECKOIO COCY/AA, €CJIM B OCHOBAHUH JIEKUT
PABHOCTOPOHHMIA TPEYIrOJbLHHK €O CTOPOHOI a=6M , a BbicoTa H= 10 M.

THIPOCTATHKA TECT Ne3

I. Cuaml, neiicrByonmue Ha OrpaHn4YeHHbIA 00HEM JKHAKOCTH, B THAPABJIHMKE NPUHATO JeJIUTh HA:
1. [IpsimMbie 1 0OpaTHBIE;

2. BHeuiHue u HapyKHBIE;

3. HopMasbHbIe U EpIIEHIUKYIISPHBIE;

4. KacaTtenbHbIe U Hapy>KHBIC.

5. Her npaBuisHOro oTBETA

II. CBs13b MekIy IIIOTHOCTHIO H YIEILHBIM 00EMOM BBIPAKAETCH YPABHEHHEM:

V 1
1.,0=ﬁ;2.p= ;3.p:—;4,p=l
A% A% Vv
1I1. YaeabHblii 00beM BLIYHCIAETCS:
M yo, 4 V
Lv=—32.v="—3V=—34 V=—
V V M 0

IV Ecau BLICOTHOE 0JI0KEHHE OCH Bpall€eHUs CTPECJIKHA U TOYKH NMOAKIIOYCHUA MAHOMETPA HE
coBIIadacT:

1. MaHOMCTp YCTaHaBJIMBAKOT B APYIro€ MECTO,

2. B nokazanue manoMeTpa BBOAAT nonpasky P = dl;

3. B nokazanue MaHOMETpa BBOASAT MOMPABKY + Py

4. Onpenenﬂ}oT BAKYYMMCTPUUCCKOC U 6ap0MCTpI/I‘leCKOC HAABJICHUC U CYMMHUDPYIOT €T0 C
MaHOMETPUYCCKUM JaBJICHUECM.

V. I110THOCTHI0 HA3BIBAIOT
1. OO0beM *KUIKOCTH B €IMHHUIIC MACCHI KUIKOCTH;
2. Bec KHIKOCTH B €IMHUIIE O0HEMA;
3. KonmdecTBO Macchl )KUIKOCTH, COJIEpKAIeecs B AMHUIIE 00beMa;
4. Her npaBWIbHOTO OTBETA

VI. TemneparypHoe pacumpenue 31o:
1. W3menenue o0bema )KUJIKOCTH B 3aBUCUMOCTH OT MOBBILIEHUS TEMIIEPATYPHI;
2. N3MmeHeHue NaBIeHUS )KUIAKOCTH B 3aBUCUMOCTH OT MOBBIIICHUSI TEMIIEPATYPhI;
3. u3MeHeHHs 00beMa KUIKOCTH TIPH M3MEHEHUH JIaBJIeHHs Ha | KTc/cM? K TIepBOHAYAIBbHOMY €e
o0Bemy;
4. Bce OTBETHI MPABUIIBHbBIE
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VII. Manomerpuueckoe 1aBjieHne onpeaeasior:
1. Kak pazHoCTh MEXy aOCONIOTHBIM JIABIICHHEM B KHJIKOCTH U JIaBIICHHEM aTMOC(EPHBIM;
2. Kak cymma BakyyMMETPUYECKOTO M a0COIFOTHOTO JIaBIICHNUH;
3. Kak pazHocTh MexIy arMoc(epHBIM U aOCOTFOTHBIM JIABJICHUEM;
4. Bce oTBETHI HE BEPHBL.

VIII. B noxosimeiicst :kMIKOCTH JaBJEeHHE €CTh (PYHKIMSA:
1. Koopaunar u Bpemenu; 2. Bpemenu; 3. O0bema u TeMneparypsl;
4. O6wvema u BsA3kocTH; S. Bsiskoctu u miotHocTH. 6. HeT mpaBuipHOTO 0TBETa

IX. B coobmaromuxcs cocyaax npu 0JHHAKOBOM AaBJEHHH HA CBOGOIHBIX OBEPXHOCTSIX
BBICOTHI KUJKOCTElH, OTCUMTHIBAeMble OT MOBEPXHOCTH pa3jeJia:

1. [IpsiMO POTIOPUHMOHANBHBI IJIOTHOCTSIM XKHUIKOCTEH;
2. OOpaTHO MPOMOPIMOHATBHBI TIOTHOCTSIM KUJIKOCTEH;
3. He 3aBUCAT OT IJIOTHOCTEH KHUIKOCTH;

4. Bce oTBeThI IpaBUJIbHBIE.

X. 3axon Apxumena Gpopmyaupyercs Tak:

1. Ha teno, norpy>keHHOE B 5KUIKOCTb, IEMCTBYET Crla TUAPOCTATUYECKOTO AaBjIeHasi, paBHas BECY
KUIKOCTH.

2. Ha Terno, morpy>xeHHOE B KUKOCTb, ICHCTBYET PABHOICHCTBYIOIIAS CHJIa THIPOCTATUYECKOTO
JaBJeHasi, KOTOpas CTPEMUTCS BBHITOJKHYTh TeJIO BBEPX, U paBHAs BECY KUAKOCTH B 00beEMe
MOTPY>KEHHOTO Tea.

3. Ha Teno, morpy>keHHO€ B KUIKOCTb, IEHCTBYET CHJIa THPOCTaTUYECKOTO JaBleHas paBHast 00beMy
MOTPY>KEHHOTO Tea.

4. Het npaBuUipHOrO OTBETA.

XI. M36bITOYHOE 1aBJIeHHE OTPHLIATEIBLHO NIPH:

1. Pacc = Parms 2. Pace = Parms 3. Pu= O;pa6c = O;paTM: O, 4. Pacec < Parum 3. Pamm = Psax-

XII. Hajigure cuiry qaBjieHHst BOAbI HA GOKOBYIO IIOBEPXHOCTH IHJIMHAPHYECKOH eMKOCTH
auameTpom O = 10m u BbicoTOi H =10M.

Tectbl o Moayiarw 1 I'uapocraTuka

I'mppocraTtrka n3yvaer:

A. 3aKOHBI ABMKEHUS KUIKOCTH.

B. 3akoHBI OKOSI )KUJKOCTH.

C. 3aKOHBI YCTAaHOBHUBIIETOCS JBHKEHUS KUJIKOCTH.

D. 3akoHBI HEYCTaHOBUBLIETOCS IBH)KEHUSI )KUJIKOCTH.

E. 3akoHbpl paBHOBECHS JXKHIKOCTEH M PAcCMaTpUBAETCA NPAKTHYECKOE IPUII0KEHUE 3THX
3aKOHOB.

ANSWER: D,E

Cunbl, 1efiCTBYIOIIME HA OTPAHUYEHHBIA 00BEM JKUIKOCTH, B THIPABIMKE MPUHATO JEJIUTH Ha!
A. Ilpssmbie u oOpaTHEIE;

B. BHewHue U HapyKHBIE;
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C. BHyTpeHHHE U BHEUIHHUE;

D. HopManbHblIe U IEpIIEHAUKYIISPHBIE;

E. KacatenbHble 1 Hapy»KHbIE.

ANSWER: C

Cuinbl, 1eficTBYIOIIME HA OTPAaHUUYEHHBIH 00BEM KUIKOCTH, B THJIPABIMKE PUHATO JEJINUTh Ha:
A. Ilpsimble U 0OpaTHBIE;

B. Bueuinue u Hapy»KHbIE;

C. HopmaiibHble U IEPIIEHIUKYJIIPHBIE;

D. KacarenbHble 1 Hapy>KHbBIE.

E. Her npaBunbsHOTO OTBETA

ANSWER: E

BHyTpeHnHue cuiibl JeHCTBYIONINE HA OTPAHUYEHHBIH 00bEM )KUIKOCTH MPEACTABISIOT COOOM:
A. Cunbl NpoTHBOJACHCTBUS MEXIY OTAEIbHBIMHU YaCTHUIAMH paccMaTpUBaeMoOro oObema
KUIKOCTH;

B. Cunbl B3auMopeWcTBUA MeX1y OTACIbHBIMU YacTULAMH paccMaTpuBaeMoro oobema
KUIKOCTH;

C. Cunbl HanpaBJIeHHbIE BHYTPh 00bEMa KUAKOCTH;

D. Cunbl, HanpaBiieHHbIE BAOJIb 00bEMa KUIKOCTH.

ANSWER: B

Bremnue cuibl, 1eHCTBYIONIME HA OTPAHUYEHHBIA 00bEM KUIKOCTHU AEIIATCS:

A. IlpsiMble u oOpaTHBbIE;

B. Ha cuibl moOBEepXHOCTHBIE, NPUJIOKEHHBIE K IOBEPXHOCTSM, OTPAHUUYMBAIOLIUM O0BEM
AKHJIKOCTH U CUJIbl 00bEMHBIE, HENPEPBIBHO PACIPEEIICHHBIE 10 BCEMY 00BEMY KHJIKOCTH.

C. HopmaiibHble U IEPIEHIUKYJISIPHBIE;

D. Ha cunbl MaccoBble, NPEPBIBHO PAaCHpEACIICHHbIE 10 BCEM Macce XUIAKOCTH, U CHIIBI
00BbEMHBIE, IPEPHIBHO pacHpeiesieHHbIE 10 BCEMY 00bEeMY KHUAKOCTH.

E. Bce oTBeTHI HENIPaBUIIBHBIE.

ANSWER: B

W neanbHOM, MM COBEPIIEHHOM KUIKOCTBIO HA3bIBAETCS KUAKOCTh, KOTOPAs:

A. OGnanaet abCOMIOTHON HECKUMAEMOCTBIO, UIMEET TEMIIEPATYPHOE PaCIIMPEHHE, OKa3bIBAET
CONPOTHUBIIEHUE PACTATUBAOIINM U CIABUTAIOIIUM YCUIIHUAIM;

B. He oOnamaer BSI3KOCTbIO, XapaKTEpHU3yeTCsl TMOJIHBIM OTCYTCTBHEM TEMIIEpaTypHOTO
pacimMpeHus;

C. OO6namaer aOCONIOTHON HEC)KHUMAEMOCTbIO, IOJHBIM OTCYTCTBHEM TEMIIEpaTypHOTO
pacIIMPEHUs U HE OKA3bIBAET CONPOTUBIICHHSI PACTATUBAIOIIMM U CIBUTAIOLIUM yCHIIHSIM;

D. Her npaBunbsHOrO OoTBETa

ANSWER: B,C

Bs3kocTh x)uakocTH:

A. DT0 CBOICTBO XHUAKOCTH U3MEHATH CBOM 00BEM MO/ 1aBICHUEM;

B. D10 cBOHCTBO >XKMIKOCTH MEHATh CBOIO (popMy MOJA AEHCTBHEM CHUJI HE3HAYUTENIbHON
BEJINYMHBI,

C. DTO CBOMCTBO JKHJKOCTH OKa3bIBaTh CONPOTUBIECHHE OTHOCHUTEIBHOMY CIIBUTY COCEIHHX
CJIOEB;

D. Her npaBunbsHOrO OTBETA.

ANSWER: C

Cxonpko [Tackaneii cocraBisieT ogHa arMocdepa?

A. 10 ITa;

B. 100 ITIa;

C. 25 I1a;

D. 1000 ITIa;

E. 101300;

F. Her npaBuiibHOTO OTBETA
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ANSWER: E

Yemy paBeH 1 MM pTyTHOTO cTONI0A?

A. 10 xr/M?%;

B. 13,6 MM BoOg.CT.;

C. 9,8 n/cm?%;

D. 1,33.10-3 6ap.

E. 133 IIa

ANSWER: B, D, E

[110THOCTB KUAKOCTH

A. D310 00BEM )KUIKOCTH, MPUXOAAIIUICST Ha IUHHILY MACChI;

B. Dta macca xxuikocTy B eIuHULIE 00bEMA;

C. D10 ecTh cKalsApHas BeITWYMHA paBHAs IPOU3BEACHUIO MACCHI JKUJIKOCTH Ha 00BEM;

D. D10 ecTh ckanspHas BeIMUMHA paBHAs POU3BEICHUIO MACChl KUJKOCTH Ha €€ BA3KOCTbD.
E. OTHOIIEHNEe MacChl )KUIKOCTH K €€ 00beMy.

ANSWER: B

Macca xxuakoctu

A. DTO ckaisgpHas BEJIWYMHA, YUCIECHHO paBHAs NPOMU3BEACHUIO IUIOTHOCTH XUJIKOCTH Ha
00BEM;

B. D10 ckansipHas BelUYuHa, YUCICHHO paBHAs OTHOLICHUIO IJIOTHOCTU U 00BbEMA;

C. D10 ckansgpHas BeJIMYMHA, YUCIEHHO paBHAsl OTHOIIEHHIO 00bEMa U NJIOTHOCTH;

D. D10 ecTh ckansipHas BeJIMUMHA paBHas IPOU3BEIECHUIO MACCHI JKUIKOCTU HA €€ BA3KOCTbD;
E. Her npaBunbHOTO OTBETA.

ANSWER: A

JlaiiTe onpeeneHue qaBIeHUs ?

A. JlaBiieHue okpy:xarouiei cpenl?

B. Cuna, oTHeceHHas K €IUHULIE TOBEPXHOCTH;

C. Cuita, paBHOMEPHO pacnpeeeHHas 10 IOBEPXHOCTH;

D. Ilpenen BenM4MHBI OTHOLIEHNSI HOPMAJIBHOM COCTABJISAIOIIEH CUIIBI K IUTOIIAAN, HA KOTOPYIO
JIEUCTBYET CUJIA.

ANSWER: D

3a eMHUIlY TUAPOCTATHYECKOTO IABIEHUS IPUHUMAETCS:

A. JlaBnenne, co3naBaemoe cuioii B 1 kH, Ha mmomamau B 100 cm?;

B. PaBHOMEpHO pacrpeieTEHHOE JaBlIeHNe, CO3/1aBAaeMOe CUIIoi B | Kr, Ha TIomaau B 1 m>;
C. PaBHOMepHO pachpeenéHHoe JaBjIeHue, cosiapaemoe cunoif B 1 H, a miomanu B 1 m?%;
D. Jlanenue, co3naBaeMoe cuioii B 1 H, Ha mnomanu B 1 cm?.

ANSWER: C

I'uapocTaTrdeckoe naBieHre, HA3bIBACTCS A0COMIOTHBIM:

A. OtcunuTsIBa€MoO€ OT HYJIS;

B. OtcunteiBaemoe ot aTMochepHOro;

C. OrcuuThiBaeMoe 1o Npudbopy U3MEPEHHUS 1aBIICHUS;

D. Onpeznensemoe 1o 6apoMeTpy;

E. Her npaBunbsHOTO OTBETA.

ANSWER: A

I'uapocraTryeckoe aBieHre, Ha3bIBAETCSI MAHOMETPUUYECKUM:

A. OtcuuTsiBaeMo€ OT HYJIs;

B. OrcuutsiBaemoe ot atMochepHoro;

C. OTcuuThiBaeMoe 1Mo Npubopy U3MEpPEHUs 1aBICHUS;

D. Onpenensemoe mo 6apometpy.

ANSWER: B

[Ipy>XMHHBI MAaHOMETP MOKA3bIBAECT JABJICHUE:

A. B Touke MoakJII0YeHUsI MAHOMETPA;

B. B Touke XMAKOCTH HAa YPOBHE OCH BpAIICHUS €TI0 CTPEIIKH;
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C. Ha moBepxHocTH pazaena a3 KUIKOCTH,

D. Ha ypoBHe )XuIKOCTH;

E. Ha ypoBHe nHa cocyna.

ANSWER: B

Ecnu BpICOTHOE TMOJIOKEHHWE OCH BpAILEHUS CTPEJIKU M TOYKU MOAKIIOYEHHS MaHOMETpa He
COBIAJACT:

A. MaHOMeTp yCTaHaBIMBAIOT B IPyTrO€ MECTO;

B. B nokazanue manoMmerpa BBOIAT nomnpasky P = ' dl;

C. B noka3anue MaHoMeTpa BBOJST MOIPABKY;

D. OmpenensitoT BakKyyMMETPHYECKOE M 0apOMETPUYECKOE HAaBJICHHWE U CYMMHUPYIOT €ro C
MaHOMETPHUYECKUM JaBICHUEM.

ANSWER: C

Ecnu BpICOTHOE TMOJIOKEHHE OCH BpAILLEHUS CTPEJIKU M TOYKU MOAKIIOYEHHS MaHOMETpa He
COBIAJACT:

A. MaHOMeTp yCTaHaBIMBAIOT B IPyrO€ MECTO;

B. B nokazanue manoMmeTpa BBOJAT mompasky P =Y dl;

C. OmpenensroT BakKyyMMETpHUYECKOe M OapOMETPUUYECKOE AABJICHHE U CyMMHUPYIOT €ro C
MaHOMETPUYECKUM JaBICHUEM;

D. OnpenensaoT nanenue quddepeHnaabHbIM METOI0M;

E. Her npaBunbHOTO OTBETA.

ANSWER: B

[1110THOCTBIO HA3BIBAIOT

A. OO0BeM KHUJIKOCTU B €IUHULIE MACCHI )KUJIKOCTH;

B. Bec xuakocty B equHuIE 00bEMa;

C. KonuyecTBO Macchl KUAKOCTH, COAEpKaIIeecs B eANHUIE 00beMa;

D. Her npaBunbsHOrO OTBETa

ANSWER: C

VY nenbHbBIM UM 00BEMHBIM BECOM JKUJIKOCTH Ha3bIBAETCS

A. Bec enuHuisl ee o0bema

B. O0beM KHAKOCTH B €IMHHIIE MACCHI JKUIKOCTH;

C. KonnuecTBO Macchl XHJIKOCTH, CoepKallieecs: B eIMHULE 00beMa;

D. Her npaBunbsHOrO OTBETa

ANSWER: A

Koaddumment cxxumaemoctu, uiam o0bEMHOTO CKaTHs MIPEACTABISIET COOOM

A. OTHOIIEHHE W3MEHEeHHs 00beMa KHAKOCTM TpU M3MEHEHHH JaBleHus Ha 1 krc/cm? K
MePBOHAYAILHOMY €€ 00BheMY;

B. OTHOIIEHHE W3MEHEHHs MacChl KUAKOCTH NpH M3MEHEHHH AaBjieHus Ha 1 krc/cm’ K
MePBOHAYAILHOMY €€ 00BheMY;

C. OTHOIIEHHE W3MEHEHHs MAcChl KUAKOCTH NPU HM3MEHEHHH jaBineHus Ha 10 krc/cM? K
MepPBOHAYAILHOMY €€ 00BheMY;

D. OTHolleHHEe M3MeHeHMsl 00beMa KUAKOCTH TIpH M3MeHeHuH jaBineHus Ha 10 krc/cm? k
MePBOHAYAILHOMY €€ 00BheMY;

E.Her npaBuiabHOro OTBET

ANSWER: A, E

TemneparypHoe pacIIMpEeHHE 3TO:

A. N3meyeHne o6bema KUJIKOCTH B 3a"BUCHUMOCTHU OT MOBBILIIEHUS TEMIIEPATYPHI;

B. M3MeHeHune naBiaeHus KUAKOCTH B 33 "BUCUMOCTH OT ITOBBIILIEHUS TEMIIEPATYPBHI;

C. U3zmenenus o6beMa KUIKOCTU IPH M3MEHEHHMH JaBieHus Ha | kre/cM? K epBOHAYAILHOMY
ee o0BeMy;

D. Bce oTBeThI NpaBUJIbHBIE

ANSWER: A

YpyrocTsio napoB KUJIKOCTH Ha3bIBACTCS:
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A. IlapumanpHOe naBJI€HUE HACBINIEHHBIX MApOB >KUAKOCTU IOJ €€ IMOBEPXHOCTHIO, IPHU
KOTOPOM Tapbl HE HAXOATCS B PABHOBECUU C KUJIKOCTHIO;

B. IlapumanpHoe [aBiieHME HACBIIIEHHBIX MapoOB >KUAKOCTH HAJ €€ IOBEPXHOCThIO, IPHU
KOTOPOM Tapbl HAXOJIATCSI B PABHOBECUU C KHUJIKOCTHIO;

C. Temnepatypa napa >kHJIKOCTH HaJl €€ TOBEPXHOCTHIO;

D. [aBnenue, COOTBET "CTBYIOIIEE TOUKE KUIICHUS KUJIKOCTHU MIPU JAHHOW TeMIleparype.
E. Bce oTBeThl HEBEpHBIE.

ANSWER: B

CpellHUM THIPOCTaTUYECKUM JIaBIICHUEM Ha3bIBACTCS:

A. OTHoIICHHE, TPEACTABIISIONICe COOOM CHITY, NEHCTBYIONIYIO HA SAUHUILY ILIOIIAH;
2. OTHolIeHHE, NpeIcTaBsoee COO0M MI0MaAb, IEUCTBYIONIYIO HAa EUHUILY 00beMa;
3. OrtHomeHue, TpeACTaBIAIOMIee COOOH MacCcy JKHUIAKOCTH, NEHCTBYIOIIYI0 Ha EIHHHILY
00BeMa;

4. OTHOLIEHUE, MACcChl KUJKOCTU K 00bEMY.

ANSWER: A

Enununeit naBnenus B cucreme CU cityxur:

A. H/M?%;

B. kH/™m?;

C. MH/™m?;

D. xre/em?;

E. nuna/cm?;

F. Gap;

G. aTm;

H. mm.pr.cT;

J. MM.BOJZ.CT;

K. ITa.

M. Hert npaBuiIbHOTO OTBETA;

N. Bce oTBeTHI IpaBUIIBHEIE.

ANSWER: A, K

39.Eqununeit nasnenus B cucteme CI'C ciayxur:

A. H/m?;

B. kH/™m?;

C. MH/™m?;

D. xre/em?;

E. nuna/cm?;

F. Gap;

G. aTm;

H. mm.pr.cT;

J. MM.BOJ.CT;

K. ITa.

M. Het npaBUIIBHOTO OTBETA;

N. Bce oTBeTHI IpaBUIIBHEIE.

ANSWER: D, H

Uto Takoe mMoBEpXHOCTh PABHOTO JaBJICHUS:

A. DTO MOBEPXHOCTb, B KAXKIOW TOUKE KOTOPOM TeMIlepaTypa OAUHAKOBA;

B. DTo noBepXHOCTH, B KaXKJI0M TOUKE KOTOPOU JaBJICHUE UMEET OJIHO U TOKE 3HAYEHUE;
C. DT0 NOBEPXHOCTH, B KAXKI0W TOUKE KOTOPOU BA3KOCTh UMEET OJIMHAKOBOE 3HAUEHUE;
D. D10 noBepXHOCTH, B KAKI0M TOYKE KOTOPOH JaBIECHHUE U TEMIIEpaTypa OJJUHAKOBBI.
ANSWER: B

ManoMmeTpHruecKkoe JaBIEHHUE ONPEIEISIOT:

A. Kak pa3HOCTB MeX1y aOCOTIOTHBIM JaBICHUEM B )KHIKOCTH U JaBIIEHUEM aTMOC(HEPHBIM;
B. Kak cymMa BakyyMMeTpHUUECKOTO U aOCOTIOTHOTO JIaBJICHUM;
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C. Kak pa3HocTh Mexay aTMOCPEPHBIM U aOCOJIOTHBIM JaBICHHUEM;

D. Bce oTBeTHI HE BEPHBI.

ANSWER: A

ManomMmeTpuuecKkoe JaBJICHHUE ONPEIEISIOT:

A. Kak pazHOCTbh MexX]ly aOCOTIOTHBIM JIaBJICHUEM B JKUJIKOCTU U JaBICHUEM aTMOC(EPHBIM;
B. Kak cymMa BakyyMMETpUUECKOTO U a0COIIOTHOTO J1aBJICHUM;

C. Kak pa3HocTh Mexay aTMOC(PEPHBIM U aOCOJIOTHBIM JaBICHHEM;

D. Bce oTBeTHI HE BEPHBI.

ANSWER: A

IuapocraTrdeckoe napieHrue 00JagaeT ABYMsI OCHOBHBIMU CBOMCTBAMU:

A. OHO HampaBJIEHO IO BHEUIHEH HOpPMaJM K IUIOIIAJKE JECUCTBUSA, U BEJIUYMHA €r0 B JaHHOU
TOYKE 3aBHCUT OT HampaBjieHHs (T. €. OT OpPUEHTHUPOBKM B MPOCTPAHCTBE ILIOMIAJIKH,
BKJIIOYAIOIEH 3Ty TOUKY).

B. Ono HampaBiieHO 110 BHYTPEHHEH HOPMAaJIH K TIOIIAIKE, Ha KOTOPYIO IEUCTBYET U SIBJISICTCS
C)KMMAIOLIUM, U BEIMYMHA €ro B JAaHHON TOYKE HE 3aBUCUT OT HampaBieHHus (T. €. OT
OPUEHTUPOBKH B IPOCTPAHCTBE IUIOMIAAKU, BKIIOUAIOIIEH ATy TOUKY).

C. JlaBneHue B TOUKE MOKOSMIEHCS KUIKOCTH BCETJa HOPMAJIBHO K MTOBEPXHOCTH (IIJIOLIAIKE),
BOCHPUHHUMAKOUIEH 3TO JAaBjecHHE. J[laBieHHME B TOYKE ITOKOSIIEWUCS MKUIKOCTH BO BCEX
HAaIpPABJICHUSAX OJMHAKOBO I10 BEJIMYHHE, T. €. SIBISETCS CKAIAPOM.

D. Bce oTBeTHI IpaBUIIBHBIE.

ANSWER: B,C

3akoHn [lackans, Gopmynupyercs cleayrImM 00pa3om:

A. JlaBneHue, NpoOU3BOAMMOE Ha JKUJIKOCTh, IEPEAACTCSA BHYTPHU KUJIKOCTH BO BCE CTOPOHBI C
OJITMHAKOBOM CHJIOH;

B. /laBnenue, npou3BOAMMOE Ha XKUJIKOCTb, IIEPEIAETCS BHYTPHU KUJIKOCTH B OJIHY CTOPOHY C
OJTMHAKOBOM CHIJIOH;

C. JaBneHue, NMpPOU3BOJAMMOE HA KUIAKOCTb, HE NEPEHACTCS BHYTPU >XKHUAKOCTU APYTrUM
YaCTHUIIaM KUIKOCTH;

D. Her npaBuiibHOTO OTBETA.

ANSWER: A

Tenom naBieHus Ha3bIBACTCS:

A. O06BEM KUAKOCTH, OTPAaHUYEHHBIN CBOOOHON MOBEPXHOCTHIO )KUIKOCTH U KPUBOJIMHEWHON
MMOBEPXHOCTHIO;

B. O6BE&M )xunkocTi cBOOOHOM MOBEPXHOCTHIO U BEPTUKATBHBIMU TJIOCKOCTSIMU, HA KOTOPBIE
MPOEKTUPYETCs TBEPAAS TOBEPXHOCTb.

C. O6bem, orpaHUYCHHBIA KPUBOJIMHEHHON CTEHKON, CMOYEHHOM KUJIKOCTHIO, BEPTUKATIHLHON
UWJIMHIPUYECKONM  TMOBEPXHOCThIO, TMPOBEACHHON 4Yepe3 KOHTYp JOTOW CTEHKH, W
TOPU30HTATBLHOM TJIOCKOCTHIO, TPOBEJCHHOMN 110 CBOOOTHOM MOBEPXHOCTH JKHIKOCTH.

D. BeprukanbHas COCTaBISIONIAs CUJIbl JABIECHUS KUJIKOCTH HAa KPUBOJHUHEHHYIO CTEHKY
paBHa CHUJIE TSIKECTH KUJIKOCTH B 00bEME

ANSWER: C,D

UeM n3MepsItoT pa3psHKEHHUE HIIH BaKyyM:

A. ManomeTpoMm;

B. Amniepmerpowm;

C. IIpe3omeTpom;

D. BakyymmeTpoM.

ANSWER: D

JlaBiieHNE XapaKTepU3yerT:

A. PaBHOBECcHOE COCTOSIHHUE;

B. NoHn3npoBaHHOE COCTOSIHHE;

C. Hanpsx€HHoe cocTosIHUE;

D. O6bem XHAKOCTH B COCY/E.
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ANSWER: C

B mokosimericst )KUIKOCTH TaBICHUE €CTh (PYHKITHS:

A. KoopauHat u BpemMeHH;

B. Bpemeny;

C. KoopauHar;

D. O6wvema u TeMieparypsl;

E. O0bemMa u BA3KOCTH;

F. BsI3kocTH ¥ IIJIOTHOCTH.

ANSWER: C

OT yero 3aBUCHUT BSI3KOCTb KUJIKOCTH?

A. Ot naBieHusl.

B. Ot dopmsI cocyna, B KOTOPOM HAXOJIUTCS KUIKOCTD;

C. Ot Temniepartypsi;

D. Ot o0bemMa u Temneparypsl;

E. Ot naBnenus u teMneparypsl.

ANSWER: C

OT yero 3aBUCHUT BSI3KOCTb KUJKOCTH?

A. Ot naBnenus.

B. Ot popmel cocyna, B KOTOPOM HAXOAUTCS KUTKOCTB;

C. Ot 00bema u TeMIiepaTyphbl;

D. Ot naBnenus u TeMneparypsl.

E. Her npaBunsHOTO OTBETA

ANSWER: E

[110THOCTB KUAKOCTH 3aBUCUT OT TEMIIEPATYPHI CIEAYIOLIUM 00pa3oM:

A. C poctoM TemnepaTypsl IIJIOTHOCTh PACcTET;

B. C pocTom Temneparypsl IIIOTHOCTh YOBIBAET;

C. Ilpu noBellIEHNN TEMIIEPATYPHI INIOTHOCTHh HE U3MEHAETCS,

D. Her npaBunbsHOrO OTBETA.

ANSWER: B

B coobmaromuxcs cocyiax npu OJUHAKOBOM JIaBJI€HUU HA CBOOOIHBIX MOBEPXHOCTSAX BBICOTHI
KHUIKOCTEH, OTCYUTHIBAEMBIE OT IIOBEPXHOCTH pa3ziena:

A. IIpsAMo nmponopuuoHaIbHbI IVNIOTHOCTSIM KUIKOCTEH;

B. O6paTtHO nmponopLuuoHanbHbl IIOTHOCTAM XKHJIKOCTEH;

C. He 3aBuCST OT INIOTHOCTEH KUJIKOCTH;

D. Bce oTBeThl NpaBUJIbHBIE.

ANSWER: B

Uro xapakTepu3yeT Ibe30METpUYecKas BbIcOTa (BbICOTA IOJHATUS JKUJKOCTH B
MbE30METPUUECKON TPYOKE)

A. VI30bITOYHOE JJaBJIEHUE B COCY/IC;

B. BakyymmeTrpuyeckoe 1aBIeHUE B COCYIE;

C. BricoTa ypOBHS KUAKOCTH B COCY/E;

D. ATmocdepHoe naBieHue B COCy/Ie;

E. Bce oTBETHI BEpHBI.

ANSWER: A

[Tse3oMmeTp mpencTanisieT co0oii:

A. U-00pa3Hyl0 CTEKISHHYIO TPYOKYy, H30THYTO€ KOJICHO KOTOPOU 3amoiHseTcs pTyThio. [1ox
JEHUCTBUEM JaBJIEHUS P B COCYJE YPOBEHb B JIEBOM KOJIEHE INOHMXKAETCS, a B IIPaBOM —
MTOBBIIIAETCS.

B. CrexnsHHyio TpyOKy HeOousbmioro nuamerpa (OOBIYHO HE MEHee 5 MM), OTKpBITYIO C
OJIHOTO KOHIIAa M BTOPBIM KOHIIOM HIPHUCOEAUHSEMYIO K COCYly, B KOTOPOM H3MEpSETCS
NaBJICHUE;

C. IIpyXuHHBII MAaHOMETP U3MEPSIOIINI JaBICHUE;
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D. Cocroutr u3 COEAMHEHHBIX MEXIy COOOH dYalmlKu W BEPTUKAIBHOW TPYyOKH, TpHYEM
IJI0TA]Th TIOTIEPEYHOTO CEUCHHMSI YAIIKHU CYIIECTBEHHO OO0JIbIIEe, YeM TPYOKH.

E. Cocrosmuii U3 TOporuIaJpHOro0 KOpIyca, BHYTPEHHSS MOJOCTh KOTOPOTrO B BEPXHEU 4acTU
pasenieHa neperopoaKon , a HUKHSSA 4acTh 10 NOJOBHUHBI 3aI10JIHEHA KHIKOCTBIO.

ANSWER: B

BakyymmeTtp npencrasiser co0oii:

A. U-o0pa3HyIo CTEKJISIHHYIO TPYOKY, H30IrHYTOE KOJICHO KOTOpOil 3amonHsercs pTyThio. [lon
JNEeUCTBUEM JABJICHHS P B COCYJE YPOBEHb B JIEBOM KOJICHE IOHMXKAETCS, a B MPaBOM —
MOBBIIIAETCS.

B. Crexnsanyio TpyOKy HeOosbmioro nuamerpa (0OBIYHO HE MEHEe 5 MM), OTKDBITYIO C
OJIHOTO KOHIIAa M BTOPHIM KOHIIOM HIPHUCOEAUHSAEMYI0 K COCYly, B KOTOPOM H3MEpSETCS
JIaBJICHUE;

C. IIpyXuHHBII MaHOMETP U3MEPSIOIINI JaBICHUE;

D. Cocroutr W3 COSAMHEHHBIX MEXJIYy COOOW YallKd W BEPTUKAIBHON TPYyOKH , TpHYEM
IJI0IIA/h TTOTIEPEYHOTO CEUCHHUSI YAIIKH CYIIECTBEHHO OO0JIbIle, YeM TPYOKH.

E. Cocrosmuii u3 TOpou1aapHOr0 KOPIyca, BHYTPEHHSS MOJOCTh KOTOPOTO B BEpXHEU 4acTH
paszesneHa neperopoaKom, a HUKHsS 4acTh 0 TOJIOBUHBI 3aII0JIHEHA KUJKOCTbIO.

ANSWER: E

3akoH Apxumena GopMyIHpyeTcs Tak:

A. Ha Teno, norpyxeHHOe B JXKHIKOCTb, ACHCTBYET CHJIa TMAPOCTATUYECKOrO JABJICHAs,
paBHasi BECY JKUJIKOCTH.

B. Ha Temo, mnorpyxxeHHoe B JKHUIKOCTb, JIEMCTBYET pPAaBHOJCHCTBYIOIIAs CHUJa
TUAPOCTATUYECKOrO J1aBJieHasi, KOTOpasi CTPEMUTCSI BBITOJIKHYTh TEJIO BBEPX, U paBHasi BECy
KHUJKOCTH B 00bEME NOTPYKEHHOTO TeJa.

C. Ha Tteino, norpy>k€HHO€ B )KUJIKOCTb, JEUCTBYET CUJIA THAPOCTATUYECKOrO JaBJICHAs] paBHAs
00beMy MOTPY>KEHHOTO TeJa.

D. Her npaBuiibHOTO OTBETA.

ANSWER: B

BriTankuparomas cuiia, JedCTBYIOIIAs Ha YACTUYHO MOTPYKEHHOE B )KUAKOCTh TEJIO, paBHA:

A. Becy x)uakoctu B 00beMe NMOrpyKeHHOW YacTH Tea;

B. O6peMy XHIIKOCTH B €€ Macce;

C. Cune aeiicTByIOIIEH Ha OOJIBIIYIO YaCTh TENA;

D. Macce Haxons1Iencs B COCyAe KUIKOCTH.

ANSWER: A

Jlnist miaBaHus Tena HeoOXOAUMO:

A. UtoObl BRITATKUBAIOIIAs CUJIa OblJIa paBHA BECy Teja;

B. UToOHs! BeITamKHBarOIIas cuiia Obliia paBHA 00bEMY TelNa;

C. Yto0»!I BhITANKMBAIOIIAS cHJIa OblJIa paBHA CHJIE JaBJIEHUS JEHCTBYIOLIETO Ha TEJO;

D. Her npaBuiibHOTO OTBETA.

ANSWER: A

JlaBieHue moja KakuM MOPITHEM THAPABINYECKOro npecca Oynet 6onbiie? [Ipecc Haxoautes B
PaBHOBECHH.

A. Ilox maneim;

B. Iloa 6onpmmmM;

C. OgnHakoBo;

D. Her npaBunsHOrO OTBETA.

ANSWER: D

Pa3nocTs maBiaeHHui 3TO:

A. Pa3HOCTh ABYX MPOU3BOJIBHBIX JaBJICHUMN, 3HAUYEHUE OJHOTO U3 KOTOPBIX MPUHATO 3a
Hayajo OTCYETa;

B. Pa3nocTh AByX mpOU3BOJBHBIX JABJICHHUM, 3HAUEHHUE OJTHOTO U3 KOTOPBIX MPUHSITO 32 KOHEII
OTCYETa;
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C. PazHocth aTMOC(hepHOTO 1 aOCOTIOTHOTO AaBJICHUS JaBJICHUIA;

D. Pa3HOoCTh a0COMIOTHOTO ¥ BAKYyMMETPHUECKOTO JIaBIICHUS JIaBIICHUI;

E. Het npaBunbHOrO OTBETA.
ANSWER: A
Pa3zHnocTh naBieHuit 7To:

A. Pa3HOCTh MaHOMETPUYECKOTO M HM30BITOYHOTO JIABJICHH, 3HAYCHUE OJHOTO W3

IIPHUHATO 3a HAYAJI0 OTCUETA,

KOTOpPBIX

B. Pa3HocTh ABYX IMPOU3BOJIBHBIX I[aBJIeHI/II;'I, 3HAQYCHUC OJHOI'0 U3 KOTOPBIX IMPUHATO 3a KOHCII

OTCUECTAa,

C. Paznocth atmMochepHOTO U aOCOTIOTHOTO JaBICHUS JaBICHUMN;

D. Pa3nocth aOCOIIOTHOIO U BaKYYMMCTPHUUYCCKOI'O JaBJICHUSA I[aBJ'IeHI/II\/'I;

E.Her npaBuibHOrO OTBETA.

ANSWER: E

N30bITOYHOE aBIIEHUE 3TO:

A. Pa3HOCTh JaBJE€HMI, OAHO U3 KOTOPBIX, IPHUHATOE
MaHOMETPUYECKUM JaBICHUEM OKpYXKaroUeil cpe/ibl;

B. PasHocTh [naBieHui, OJHO W3 KOTOPBIX, IPHHITOE
BAKyyYMMETPUUYECKUM JIaBJIEHUEM OKPY KaIOIIEH Cpebl;

C. Pa3nocts pnaBneHuil, OJHO U3 KOTOPBIX, IPUHATOE
aOCOJIIOTHBIM JIaBIEHUEM OKpYXKalolleil cpe/ibl;

D. Pa3HocTs paBieHME, OAHO U3 KOTOPBIX, IPUHATOE
HEPaBHOBECHBIM JIaBJIICHUEM OKpY>Karolleil cpesbl;

E.Her npaBunbHOrO oTBeTA.

ANSWER: C

N30bITOYHOE 1aBlIEHUE 3TO:

A. PasHOCTh J1aBiIeHMI, OJHO U3 KOTOPBIX, IPUHITOE
MaHOMETPUYECKUM JAaBICHUEM OKPYXKaIOLIEH Cpebl;

B. PasHocte paBneHui, OOHO W3 KOTOpPBIX, IPHUHSITOE
BAKYYMMETPUUYECKHUM JIaBJICHUEM OKPYIKAIOIIEH CPEbL;

C. Pa3Hoctp naBineHuil, OJHO U3 KOTOPBIX, INPUHATOE
IapaMEeTPUYECKUM JAaBICHUEM OKPY KarOUIE Cpesl;

D. PasHocTh naBiieHMI, OJHO U3 KOTOPBIX, IPUHITOE
HEPaBHOBECHBIM JIABJIICHUEM OKPYXKalOLIEH Cpelibl;

E. Her npaBuibHOTO OTBETA.

ANSWER: E

3a

3a

3a

3a

3a

3a

3a

3a

Ha4dajiao

Ha4dajiao

Ha4dajiao

Ha4dajiao

Hadalio

Ha4dajio

Ha4dajio

Ha4dalio

Kakoe naBienue mo onpeneneHnio He MOXKET ObITh OTPUIATEIbHBIM

A. U30BITOUHOE;

B. Manometpuueckoe;
C. BakyymmeTpuueckoe;
D. AGcomtoTHOE

E. ATmocdepnoe
ANSWER: A

4 cemecTp

OTCUYCTa,

oTCc4ycTa,

oTC4ycTAa,

OTCUYCTa,

OTCYETA,

OTCYETA,

OTCYETA,

OTCYETa,

SABIIACTCA

ABIIACTCA

ABIIACTCA

SABIIACTCA

SIBJIACTCA

SABJIACTCA

SABJIACTCA

SBJIACTCA

5.1 Kaproukm Kk mnepBoii pyOe:kHoi arrecTanuu no aucuumanHe «l'mapaBiauka u

HedTerazoBasi ruipoMexaHuKa» (4 cemectp)

Jucuunnuna: I'mapasianka u Hedrerazopast rHIpOMeXaHUKA

Kaprouka Ne 1

95




I aTrecTanus 4 cemectp

1. 'mppocratuka. 'mapocrarnyeckoe JaBieHUE (CpeIHEE, HCTUHHOE) €r0 €IMHULIBI H3MEPEHUS

2. Bunp! nBukeHus sxuaIkocTH. OCHOBHBIEC MOHITHUS KUHEMATHUKH KUIKOCTU: JIMHUS TOKA, TPyOKa TOKa,
CTpy#HKa TOKa.

3. JlamuHapHBIN 1 TypOYJICHTHBIA PEKUMBI IBHXKCHUS )KUIKOCTH. Yncno PeitHonbaca.

4. OcHOBBI TMIPOJIMHAMUKHU. | HAPOCTATUUECKHE DJIEMEHTHI ITOTOKA (CMOYEHHBIN IEPUMETP, HAIIOPHOE
IBYDKEHUE, THPABIMUECKUI paanyc).

3aB. kapenpoii «TernoTexHuka u ruapasiInKa», gou. P.A-B. Typiyes

Juciunnuna: I'mapaBiauka u HedTrerazoBasi THAPOMEXaHUKA

Kaptouka Ne 2

I arrecTamus 4 cemectp

1. YcraHoBuBIIcecs u HCYCTAHOBUBIICCC ABUKCHUC KUAKOCTU. Cpe,Z[HHH CKOPOCTB IIOTOKA.

2. Bunsl rugpaBnudeckux noreps. TpyOka [luto, pacxomomep Bentypu.

3. BausiHue TeMmiepaTypsl Ha BA3KOCTh )KUIKOCTH. UeM OHO 00yCIIOBIIEHHO?

4. Cxema ABMOKCHHUA JKUIKOCTH. SHCMGHTapHaH CTPYﬁKa. JIunusg Toka. HBIOTOHOBCKHE U
HCHBIOTOHOBCKHUC )XUAKOCTH,

3aB. kadenpoit «Temnorexnuka u rugpaBiukay», poi. P.A-B. Typryes

Jucuunumza: I'mapasiauka u HedrerazoBasi ruApOMeEXaHHKa

Kaprouka Ne 3

I arrecTanus 4 cemectp

1. HproTOHOBCKME M HEHBIOTOHOBCKHE KUAKOCTH; ATMOC(epHOe naBieHue. PTyTHbINA GapoMeTp.
[Ipunuun Topuyermin.

2. udepenunanbHoe ypaBHEHHE PaBHOBECHS XKHUIKOCTU. Y paBHEHUE Dilepa;

3. BsskocTHO-BecoBast KoHcTaHTa, @opmyia [InHkeBuua.

4. YcTaHOBHBIIEECS U HEYCTAaHOBUBIIEECS IBHKEHUE )KUAKOCTU. CpenHsiss CKOpOCTh MOTOKa. Pacxon
JKUJIKOCTH.

3aB. kadeapoit «TemnorexHuka u ruapasirka», goiu. P.A-B. Typiyes

Jucuunnuna: I'mapasianka u HedrerazoBast riIpOMeXaHUKA

Kaprouka Ne 4

I aTrecTanus 4 cemectp
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1. O6bsicuuTe, 4TO 00YCIOBIIEHBI TOTEPU MOJHOTO HAMOPA U KAKOB UX SHEPreTHUYEeCKUI CMbICI?
[TosicHuTe, 4TO MOHUMAIOT MO/ TEPMHUHOM "yJiesIbHAs YHEpTUs'"?

2. BoiBox ypaBHeHus bepnyiu. YpaBHenue bepHyiuiu U1t 371€eMEHTapHON CTPYHKU peaibHOM
KUJIKOCTH. [ ' €OMETPUUECKHI U IHEPTETUUECKHI CMBICI cllaraembiX ypaBHeHus /. bepHyim.

3. Onpenenenuie 1aBlIeHUs )KUJKOCTH B ITbE30METPE.

4. YpaBHeHue pacxoja il 3JIEMEHTapHOU CTPYHKHU, IIOTOKA. Y paBHEHUE HEPA3PBIBHOCTH.

3aB. kadenpoit «TermmorexHuka u TupaBiInKa», 1oi. P.A-B. Typiayes

Juciunnuna: I'mapaBiauka u HedrerazoBasi THAPOMEXaHUKA

Kaptouka Ne 5

I arrecTamus 4 cemectp

1. ITpuGops! ans nzmepenus napiaeHus. [IpuHmn qeicTBUS OCHOBHBIE (DOPMYIIHI.

2. BsazkocTHO-BecoBast koHcTaHTa, @opmyia [InHkeBuya.

3. IuddepeHnnanbHOe ypaBHEHUE PaBHOBECHS KHIKOCTH. Y paBHEHHE Ditliepa;

4. BoiBoz ypaBHeHus bepnyinu. YpaBHenue bepHyiu 1l a7ieMeHTapHON CTPYHKU peasibHOM
KUJIKOCTH. ['€OMETpHUYECKHUI 1 IHEPTETUUECKHI CMBICI cllaraembiX ypaBHeHus /. beprymm.

3aB. kadenpoit «TemnorexHuka u rupasirka», goiu. P.A-B. Typnyes

Hucuununna: 'mapasauka u HedrerazoBasi ruIpOMeXaHUKa

KapTouka Ne 6

I aTrecTanus 4 cemectp

1. ITpubops! 11t u3mepenus gapneHus. [TpuHmn neicTBus OCHOBHbBIE (OPMYIIBL.

2. O0bsicHUTE, YTO 00YCIIOBIIEHBI IOTEPU MOJHOTO HAMOPa U KaKOB UX SHEPreTH4YEeCKU cMbICi?
ITosicauTe, 4YTO MOHUMAIOT IO/l TEPMUHOM "yzenbHast SJHeprus'?

3. Bnusinue temmnepatypbl Ha BS3KOCTh KUAKOCTH. UeM 0HO 00yCIIOBIEHHO?

4. HazoBute PEXKUMBI IBUKCHUA )KUIKOCTH U YKAKHUTEC UX XaPaAKTCPHBIC OCOOCHHOCTH.

HOHCHI/ITC, YTO TaKocC KpI/ITepI/Iﬁ PeﬁHom,cha, 1 HAa30BUTC (I)aKTOpBI, OT KOTOPBIX OH 3aBUCHUT.

HOHCHI/ITC, YTO TAKOC KPUTHUYCCKOC YUCIIO PCﬁHOHBHC&?

3aB. kaeapoii «TernoTexHuka u ruapasiInka», goi. P.A-B. Typiyes
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Jucuunnuna: I'mapasianka u Hedrerazopast rHAPOMEXaHUKA

Kaprouxa Ne 7

I aTrecTanus 4 cemectp

1. Kak Ha3zpiBaeTcs Ko3hHHUIMEHT o, BXOsAMH B ypaBHeHUE J[. bepHyin 11t moToka peanbHOM
KUJKOCTH, YTO OH YUUTHIBAET U OT YETO 3aBUCUT €r0 BeJIMUMNHA?

2. [Tpubops! ans u3mepenus AapneHus. [Ipunmun neiicTBus nbe30MeTpa, Ha YeM OCHOBAH.

3. OcHOBBI TUJIPOJUHAMUKH. [ HApOCTaTUYECKUE STIEMEHTHI IOTOKA (CMOYEHHBIN MEpUMETp, HATIOPHOE
JBIKEHUE, THAPABINYECKUN PATNYC);

4. [TosicHUTE, 9TO TAaKOE KPUTHIECKAsI CKOPOCTh, OT KaKuX (DAKTOPOB OHA 3aBUCHUT U KaK e
ONpPEeACIISIIOT?

3aB. kadeapoit «Temnorexnuka u ruapaBiukay, goi. P.A-B. Typryes

Hucuunmna: 'mapasiauka u HedrerazoBasi ruApOMeXaHUKa

Kaprouka Ne 8

I aTrecTanus 4 cemectp

1. AuddepenunanbHoe ypaBHEHNE PABHOBECHS KUAKOCTU. Y paBHEeHHUE Diliepa;

2. BaustHue Temiieparypsl Ha BSI3KOCTb XKMIKOCTU. UeM OHO 00yCIIOBIIEHHO?

3. 3akoH HproToHa (OCHOBHBIE (hOPMYJIBI ONIPENENSIONINE BA3KOCTD KHUIKOCTH);

4. PexXxUMBbl JBM)KEHUS JKUAKOCTH (JTAMUHAPHBIN, TYpOYJISHTHBIN).

3aB. kadenpoit «TemnorexHuka u ruapasirka», gou. P.A-B. Typnyes

Jucuumimna: I'mapasiauka u Hedrerasopast

Kaprouka Ne 9

I arrecTanus 4 cemectp

1. OCHOBHO 3aKOH THIPOCTATUKHU. DMIOPHI JaBJICHUS.

2. OnpeneneHHe JaBJICHUSA Ha MOBEPXHOCTHU KUJIKOCTHU B coo6n1annmxcs1 cocyaax.

3. ®u3nyeckue cBoicTBa xxuaKocTel. [ImoTHOCTD, yaenbHbIN Bec, 00beM, yAeIbHbIH 00BeM.

4. HpIOTOHOBCKME M HEHBIOTOHOBCKHE JKHIKOCTH; HampsokeHne BHYTPEHHEro TpPEHHUs CABHIA.
JuHamuueckuil KO3 GUIIUEHT BA3KOCTH KUJIKOCTH U ra30B;

3aB. kadenpoit «TemnoTexHuka u ruapaBirka», goi. P.A-B. Typiyes

Hucuunnuna: I'mapaBauka u HedTerazoBasi ruipoOMexXaHUKa
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Kaprouka Ne 10

I aTrecTanus 4 cemectp

1. ITpubops! 1t u3mepenus gapineHus. [IpuHmun neiicTBus OCHOBHbBIE (DOPMYIIBL.

2. Bugsl ruapaBinyeckux noteps. TpyOka IIuto, pacxomomep Bentypu.

3. OcHOBBI TUJIPOJUHAMUKH. [ UApOCTaTUYECKUE STIEMEHTHI IOTOKA (CMOYEHHBIN MEpUMETp, HATIOPHOE
JBUKEHUE, THAPABINYECKUN PATNYC);

4. IlosicHuTe, 4TO TaKoe nbe3oMeTpuueckas Bbicota? IIpuHuun aecTBys Ibe30MeTpa, Ha YEM OCHOBAH.

3aB. kadenpoii «TernoTexHuka u ruapaBiInKa», gou. P.A-B. Typiyes

5.2 TecTbl K nepBoii pyb6ekHOM aTTectaumum no aucumnnuHe «'mapaBianka u HererazoBas
THAPOMEXaHUKa» (YCTBEPTHIA CeMecTp)

TN IPOJJMHAMMKA. TECT Nel

. Tuapoaunamuka - 310 pases, B KOTOPOM PacCMATPUBAIOT:

1. 3aKOHBI IBU)KEHUS KUJIKOCTH B TpyOax, KaHajlaX U MMOPUCTHIX TeJaX, a TAKXKE BOIIPOCHI
00TeKaHMs TeJl JKUJKOCTBIO;

2. KunkocTb, HaXOA1LYI0CS B @0COIIOTHOM MJIM OTHOCUTEIBHOM IIOKOE;

3. Pexumbl ABMKEHUS )KUIAKOCTH.

4. JIB>xeHHnEe TBEP/IbIX TEI.

II. Hanopuoe nBu:kenue:

1. /IBwxeHue )KUAKOCTH B KaHAIAX, IPH KOTOPOM ITOTOK UMEET CBOOOTHYIO MMOBEPXHOCTh U
TIOJTHOCTBIO HE CONPUKACAETCS C OTPAHUYMBAIOIIMH €T0 TBEPABIMU CTEHKaMH, a IaBJICHUE OTIIHMYaeTCsI
oT aTMOC(hEepHOTO.

2. JIBU>KeHHE KUJKOCTH B TpyOax, Mpu KOTOPOM MOTOK HE UMEET CBOOOTHON MOBEPXHOCTH U
MOJTHOCTBIO CONPUKACACTCS C OTPAaHMYUBAIOIIMMH €TO TBEPIBIMU CTEHKAMH, a IaBJICHUE OTIIMYAETCS OT
aTMOC(epHOro.

3. JIBIKeHHE KHUIKOCTH, TIPH KOTOPOM MTOTOK MMEET CBOOOIHYIO TIOBEPXHOCTh, a IaBJICHHE Ha Hee
paBHO aTMOC(EepHOMY.

4. Het npaBWJIBHOTO OTBETA.

III. Pacxooom nomoka naspiBaercs:
a. Macca KUJIKOCTH TOTOKA KUJAKOCTH B KMUJIOTPAMMaXx;
b. KonmdecTBo %XUAKOCTH, TPOTEKAIOLIEH Yepe3 MONEPEUYHOE CEYECHHUE NTOTOKA B EIHHUILY
BPEMEHHU;
¢. OOBeM KMIKOCTH COCTABIISIONMIEH ITOTOK B M
d. Her nmpaBunbHOro oTBera.

3.
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IV. ChopmynupyiiTe TeopemMy KHHETHYECKOI IHEPTHH (TEOPEMY KHBBIX CHJI):

1. [Ipou3sBeneHne KHHETHYECKOW SHEPTUU (3KMBOU CHJTBI) IBIKYIIICHCS CHCTEMBI MaTepUATTbHBIX,
YaCTHUIl PaBHAETCSI CyMME BCEX CUJI, JEMCTBYIOINX HA CUCTEMY.

2. Kunerndeckast sHeprusi ()KUBOW CHJIBI) ABUKYIICHCS CHCTEMBI MaTepUAIbHBIX, YACTHI] PABHICTCS
MIPOU3BEACHUIO MacChl CUJIBI HA YCKOPEHUE CBOOOIHOTO MAaJICHHUS.
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3. IIpuparieHne KUHETUUECKOU SHEPTHH ()KUBOW CHIIBI) ABHUKYIICHCS CHCTEMbI MaTePUATBHBIX, YACTHI]
paBHsieTCsl cymMMe paboT BeceX CHIL, ICHCTBYIOLIUX HAa CUCTEMY.

4. Kunernueckasi s3Heprusi (KUBOU CHUJIbI) IBHKYIIEHCS CUCTEMBl MaTepUaIbHbIX YAaCTHUI] paBHAETCS
MIPOU3BEJICHUIO BCEX JIEUCTBYIOIMIUX HA CUCTEMY CHIL

V. Ilpu BoiBOE ypaBHenus J[. BepHy/LIH BhIpaskeHUe Uil NPUPALIEHHs KHHETHYECKOI dJHEPTUU

MO’KHO 3aIlMCaTh B BHJIE:
O,
1. q = VAF = const; 2. W = 'OqATUf —quTuzz; 3. Do 5 a.aw="p2 )2
2 2 F 2”72

2cp

V1. I'mapapaugecknii ykion —370:

a) OTHOILIEHHUE MTOTEeph HaNopa K JJIMHE MTOTOKA, Ha KOTOPOM 3TH MOTEpH MPOU3OLLIH;
0) OTHOIIIEHHUE MOTEPh HANOpa K UIMPUHE MOTOKA, HA KOTOPOM 3TH MOTEPU MPOU3OLLUIH;
B) OTHOLLIECHHE ITOTEPh HAIIOPa K BBICOTE IIOTOKA, HA KOTOPOM 3TH [TOTEPU IPOU3OLLUIH.
) BCe BapHAHTHI BEPHBI.

VII. Yucno Peiinoanaca naxoast no gpopmy.ie:

v_d . i ~d24
a) Re=—"—;0) Rezu_d;B) ReEB:UEB /7;
H v U
N 'dz' ) -d2
B Re,, = 229 P Ve d” 5350 ¢ const.

U 1%

VIII. Morepst nanopa no ayune onpeaeasiercst mo gpopmyuie:

P P 2 _ 2 22
Lh, =V, =Vyi2hy=hthygd —b-2=20 g =20
P pg 2g 2g

[X. Crenens cikaTusi cTpyd oueHuBalOT KO3(POUIUEHTOM CKATHSA YKaxKuTe GopMy.ty (onuummre

Ha3BaHHUs BXOAUBIIMX B OopMYyJly BeJJMYHH U AaliTe UM XapPaKTePUCTHKH) :

1 Q.

L= 26=-°3.0" =(0,/0, 1) 4., =(1-1,,)/ A
3 l+m o é/pp (2/1 ) g, =( on)/

X. I'mapaBianyeckuM yaapoMm Ha3bIBaeTcs:
1. V3MeHeHue NaBieHUS B HAIOPHOM TpPyOONpOBOJAE NMPH PE3KOM HM3MEHEHUH CKOPOCTH JBH)KEHUS
KUIKOCTH.

2. IloBbimicHUE BAKYYMMCTPHYCCKOI'O JABJICHHUA B HAIIOPHOM pr6OHp0BOI[C npu pe3KkOM HU3MCHCHUH
CKOPOCTH ABWIKCHUA JKUAKOCTH,

3. [Tonuxenne aTMochEPHOTO JABICHHS B TPYOOIIPOBOJIE IPU PE3KOM MU3MEHEHUH CKOPOCTHU JIBUKEHHUS
JKUIKOCTH.

4. Pe3koe U3MEHEHHE CKOPOCTH JABM)KEHUS KUIKOCTH.

XI. PaGora Hacoca xapakTepu3yeTcsi OCHOBHBIMH TEXHHYECKHMH MOKA3ATESIMHU
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1. IOTHOCTHIO, TaBJIEHUEM, KHHEMATHYECKOU BA3KOCTHIO, Kodddurmentom [lle3n;

2. Tlogadeii, HaIIOPOM, MOIIHOCTHIO, KOA((MUIIMEHTOM TOJE3HOTO ICHCTBHSI, YaCTOTON BpAIICHUS U
JIOTTYCKa€MBbIM KaBUTAIIMOHHBIM 3aI1acoM;

3. YacroTo#i mojaun, YucIoM 000POTOB, INIOTHOCTHIO U IaBIICHUEM JKUKOCTH;

4. PeayKIIMOHHBIM YHCJIOM, YIapHOW BOJHOW, M3MEHEHHUEM JIaBJICHUS B HANOPHOM TpPyOOMpOBOJE,
yuciaoM PeitHonbaca.

XII. BestmunHa 1y, BHIPAKAOMIAA OTHOCHTEILHYIO 10110 MEXaHHYECKUX MOTEPh JHEPTrUuu B

HAaCoCe HA3LIBACTCH .......... H OIIPECACTACTCH YPABHCHUEM

L, N-AN, N, , N _ PO _ P _ H

% N N N,+AN. PQ+APQ P+AP. H+AH.’
N

3.1 " PQ 0 0

TN, +AN, PQ+PAQ Q+AQ O,

THJIPOJIHHAMHKA TECT Ne2

I. Fuapoaunamuka - 310 pasael, B KOTOPOM paccMaTPUBAIOT:
1. XKuakocth, HaxoA1IyIOCS B a0COJIIOTHOM MJIM OTHOCUTEIILHOM IOKOE;
2. PexXuMBI ABHKEHHUS KHUIKOCTH.
3.3aK0HBI JBMKEHHS )KUAKOCTH B TpyOax, KaHAJIaX U MOPUCTHIX Teax, a
TaK)Ke BOMPOCHI 00TEKAHUS TEI KUAKOCTHIO;

4. Her npaBIuibHOTO OTBETA.

I1. Besnanopubv HazbIBaeTCs:
1. IToToK, 4aCTUYHO OTpaHUYEHHBINA TBEPIBIMU CTEHKAMU U UMEIOIINH 110 BCEH UIMHE CBOOOIHYIO
IIOBEPXHOCTB;
2. I1oTOK KUAKOCTH, OTPAHUYEHHBIN TOBEPXHOCTSIMU pa3pbiBa CKOPOCTEN, TOBEPXHOCTHIO B
JBHKYIICHCS JKUIKOCTH, IIPU NEPEXOE YePE3 KOTOPYIO KACaTEIbHBIE K 3TOM ITOBEPXHOCTU BEKTOPBI
CKOpPOCTH CKauKOOOpPa3HO U3MEHSIOT CBOIO BEIHUMHY;
3. TloTok, orpaHUYEeHHBII CO BCEX CTOPOH TBEPABIMU CTEHKAMU;
4. Bce BapuaHThI BEPHBI.

II1. Pacxon sxuakocTu, npoxoasiieil 4epes nonepevyHoe ceueHne 3JIeMEeHTAPHOI CTPYHKH paBeH:
1. TIpou3sBeeHNIO TUIONIAIH TIOTIEPEYHOTO CEYEHHs CTPYUKH Ha CKOPOCTh B 9TOM CEYEHUH;

2. Cymme mioniaiey 3J€MEHTapHBIX CTPYEK;

3. CymMe CKOpOCTel dJIEMEHTAPHBIX CTPYEK HA EPUMETP CEUEHHMS;

4. Pa3HOCTH Pacxo00B MEX/LY JBYMS OJHOTUIIHBIMHU CEUEHUSIMH.

IV. Teopema kunernueckoii 3Heprun (KUBOM CHJIBI) BHIPAKAETCS CJAEIYIOIHM YPABHEHHEM:

1 1 P
1. Py = E;Z.ﬁv = —l~A—V;3.P= 0( —+— ); 4. AW =XA; S’Ple
AF VAP noor ;4

V. Ykaxkure kakas u3 opMyJ1 BbIpaxaeT co00ii ypaBHenne BepHy/uim 1ist N0TOKA €A bLHOI
KUIKOCTH:
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P aV® B ol p .V PV P, V)

1. Zi+—+— =7, +hpor; 2. Z+—+—=const; 3. Zj+—L + - =Zy+ 2+
y o 2g y 2 y 28 y 2g y 28
BV PV
4. Z1+ — + —=7,+—= + —=H = const; 5. Her npaBuiabHOro orsera
y 28 y 2g

V1. Yiaxaare gopmyty, ¢ IOMOILBIO KOTOPOii MOKHO PACCUMTATH TWIPABIMUECKHIA YK/IOH

h_A

Hpor 1, - 6) . /4 /4

a) i= 1= - ; B)00a BapMaHTa BEPHBI; I') HET MPABIIILHOIO OTBETA..

VII. Yucno Peiinoanaca naxoast no gopmy.Jie:

212
vd vgpd” p d
1. Re@>Rew@. 2. Re ) = 7 <Rey, ) = 2320 3. Regp, = EBT ; 4-Re=07

VIII. Kakas u3 gpopmya BbIpakaer MecTHbIE IIOTEPH:
we. =Nat hi+ hp.p.+a ;

M 8bIX. 9

1. hy

2. hy—=hgt hp.p+hp.c.+ hK1+hK2;

3. hy=hgt hp.p+hp.c.+ hithothgthe.
4. hp.p+hp.c.+ hK1+hK2+ thIx;

IX. Cpeanroro ckopocTh CTpyH B ¢:KATOM CeYeHHH BLIYHCIAIOT 110 popmysie (ONMUIIMTE HA3BAHUS

BXO0JAUBIIHUX B (l)OpMyJ'Iy BEeJIMYMH M JaliTe UM XapaKTepPlCTI/IKH):

w X:
l.e=—%;2.0.=¢yJ2gH ;3. p= d

1 1
~ 4 p=—t
0 Ja+¢  J1+<& v 2\y;H

X. Ykaxure popmyiy KykoBckoro

1.O=W/i2. 0=rnd/43. Ap=pCv, 4.V =0/®w5. AP = P,- P,

XI. TTopaua nacoca 3ro:

1. Konn4ecTBo KMIKOCTH C OIPEAEIEHHON Maacoil U BSI3KOCTBIO;

2. O6beM KUAKOCTH, I0JJaBAEMON HACOCOM B pe3epByap;

3. KonnuecTBo nepekauynBaeMon KUAKOCTH;

4. O6beM KUIKOCTH, IEPEeKaunBaEMblil HACOCOM B €JMHUILY BPEMEHH;

XII. Beanuuna 7. BbIpaKaomas - 0THOIEHHE MOJIe3HOI MOIHOCTH HACOCA K CyMMe M0JIe3HOM
MOLIHOCTH M MOIIHOCTH, 3aTPAYEHHOIi HA NPeooJIeHre TMIPABIHYECKHUX CONPOTHBJICHUI B
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HAaCoCe HA3LIBACTCH .......... H OIIPEACTHACTCH YPABHCHUEM

L N-AN, N, ., _ PO P H
5 N N N,+AN. PQ+APQ P+AP. H+AH,.’
3.1 N, PQ 0 0

TN, +AN, PQ+PAQ Q+AQ O,

THJIPOJHHAMHKA TECT Ne3

I. TlonubIii HAMIOP BAOJIbL CTPYIKH HE TIOCTOSTHEH, A:

1. Bo3pacraer no HanpaBJIEHUIO JBUKEHUS KUIKOCTH;
2. Cnauaia yObIBaeT, a 3aTeM BO3pacTaeT;
3. YOBIBaeT 110 HAMIPABJICHUIO TBUKCHHUS JKUIKOCTH.

4. Het npaBUIbHBIX OTBETOB.

II. IMoTok Ha3bIBaeTCSI GE3HAMOPHBIM, €CJIH OH:

1. OrpannyeH MOBEPXHOCTIAMH Pa3pbiBa CKOPOCTEH, MOBEPXHOCTHIO B IBMKYIIEHCS KUIKOCTH,
IIpU [EPEXOAe 4Yepe3 KOTOPYH KacaTelabHble K JTOM IIOBEPXHOCTUM BEKTOPBI CKOPOCTH
CKa4YKOOOPa3HO U3MEHSIOT CBOIO BEJHMUMHY;

2. Ol"paHI/I‘leH CO BCCX CTOPOH TBEPAbIMH CTCHKAMU,

3. OrpannyeH TBepAbIMU CTEHKAMHU HE CO BCEX CTOPOH U UMEIOLIHH 110 BCEHl IMHE CBOOOIHYIO
IIOBEPXHOCTB;
4. Het npaBUIbHOTO OTBETA.

III. Frmapasauyeckuii paguyc — 310:

1. OTHOIIEHKE TUIOIIA/IU XKUBOTO CEYEHUS K CMOYEHHOMY MIEPUMETPY;

2. KonmmuectBo KHUAKOCTHU, TIPOXOAAICC YEPE3 JTaHHOC )KMBOC CCUYCHUE B CAMHUIY BPEMCHH,
3. JliMHA KOHTYpa KUBOTO CEYEHHUS [0 TBEPBIM CTEHKAM PyCIia;

4. Her npaBUIIbHOTO OTBETA.

IV. Ilpu BoiBOE YypaBHenus /. BepHy/IN NMbe30MeTPUYECKHTT HATIOP ONPeIesIeTCs]

BBIPAKEHHUEM:
2 2
m , m , v g
1. AW =—v; ——vy; 2. X4p = PiAF1AS1 — P2AF248:3. Ar =mgZ) —mgZx;4. —=—"—-5
R o = P1dFi457 — P2AF>43: g1 g4 22 2g(AF)
AT AT
w=H1 Uf—pq 1)22;6.£;
2 2
Prg

V. llpu BoiBoae ypasuenus JI. Bepuysin padora cui Tskectd pasua: 1. AW = %Uzz —%Uﬁ;
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HD
2.AT = ngI — ngZ, 3. hn :i; 4 5=pg.—

. 0 5. 249 = PiAF 1481 — P2AF>24S5 6.
Pg 2[o,]

2

2
2 2 2g  2g(AF)

VI 3HaueHune NbE3OMETPUIECCKOI0 YKJIIOHA ONPEACTAECTCH BLIPAKCHUEM

) d(Z+Pj (ZI+RJ—(ZZ+P2J )
L A0, Pg) 4 _ Pg g P o _ . dh,

. ., 3300, = 4.0, =gZ +—++—:5.i=
d-2g dL L o 2 dL

VII. CymecrByror 1Ba pesxumMa JBHKEHUs 5KUIKOCTE:

1. XKuakuit u ra3000pa3HbIi;

2. JlamuHapHBIN U TypOYJICHTHBII;
3. [Ipsimoii 1 0OpaTHBI;

4. BuxpeBoi U IpOTOYHBI;

VIII. o kakoii popmyie BLIYHCAAIOTCS OTEPH HAIOPA N0 JJIHHE:

d-l-uz.

2
3.k, = lv

[-v
;4'hm:_;5°h =1 ,

d-l-v. ho =24

d-v
e =g T, 7
-2¢ 2g A

IX. Koappuuuent ckopoctu crpyu onpenesiercs u3 Gopmyanl (ONUIIMTE HAZBAHUS BXO{HBIIHX

B (popmy.1y BeJIMYMH H JalTEe UM XapPAKTEPUCTHKH):

X

1 1 i
~ ,4 =
Ja+¢  J1+¢ ¢ 2\y;H

X. CkopocTh pacnpocTpaHeHusl yIapHOil BOJIHBI BLIYUCISIOTCH 110 opmy.ie:

Lo_ VB 20=nd/43. 1 1 g4 X;

" Jare T 2
E,,0

XI. MpeannHast (TeopeTHyeckas) mMoaava HACcOCa ITO:

1. Cymma nogauu Hacoca M OObEMHBIX MTOTEPB;

2. [Tpou3sBeneHue MOAAYN HACOCA U MACCOBBIX MOTEPB;

3. Ilomaua HacocoM HIeaIbHOM KUIKOCTH JUIITEHHON BI3KOCTHBIX CBOMCTB;
4. [Togaya HACOCOM JKUAKOCTH Ha paccTosiHue Oornee yem 1 k.

[0)
l.e=—%;2.0.=¢yJ2gH ;3. o=
[0

XII. BesimunHa 1o BLIPAKA0OMIAsk OTHOIIEHHE M0JIE3HO MOIHOCTH HACOCA K CyMMe M0JIe3HOM
MOIIHOCTH M MOIIHOCTH, IIOTEPAHHON ¢ YT€YKAMH HA3BIBAETCS ..........  onpeesiercs
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yYPaBHeHHEM

L, N-AN, N, , N _ PO _ P _ H
5 N N N,+AN. PQ+APQ P+AP. H+AH,.’
3.1 N, PQ 0 0

TN, +AN, PQ+PAQ Q+AQ O,

Tectol o Moayiaro 2 pazaea 'mapoaunaMuka

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

A. 3aKOoHBI JBMKEHHS JKUIKOCTH B TpyOax, KaHalax M MOPHUCTHIX TellaX, a TaKkKe BOMPOCHI 0OTEKaHUs
TeJl KUAKOCTBIO;

B. XKuakocts, HaxoAs11yocs B aOCOTIOTHOM MIJIH OTHOCUTEIHHOM MOKOE;

C. PexxuMbl ABUKEHUS KUIKOCTH.

D. JIBuxxeHre TBEpIbIX TeI.

ANSWER: A

I'mppoaunamuka - 3TO pasnesn, B KOTOPOM pacCMaTpPUBAOT:

A. Kuakoctb, HaXOASIIYIOCS B a0COIIOTHOM HJIM OTHOCUTEIIBHOM IMOKOE;

B. PexxnmMbl 1BH>KEHUS KUIKOCTH.

C. 3aKoHBI IBI)KEHUS )KUJKOCTH B TpyOax, KaHajJaX U MOPUCTHIX Telax, a

D. Taxxxe Bonpocsl 00TeKaHUsI TEJ KUJIKOCTbIO;

E. Her npaBunbsHOrO OTBETA.

ANSWER: C

[TonHbIi HAOP BAOJBL CTPYHUKHU HE IIOCTOSHEH, a:

A. Bo3pacraer no HanpaBJIEHUIO ABUKECHUS KUIKOCTH;

B. Cnauana yObIBaeT, a 3aTeM BO3pacTaerT;

C. YObIBaeT Mo HaNpaBJIECHUIO IBMKCHHS )KUJIKOCTH.

D. Her npaBuiibHBIX OTBETOB.

ANSWER: C

HanopusiM Ha3biBaercs:

A. TIOoTOK JKHMIOKOCTH, OIPAHMYEHHBIA IIOBEPXHOCTSMHU pa3pblBa CKOPOCTEM, IOBEPXHOCTHIO B
JBHKYILEUCS KUIAKOCTH, IPU MEPEXOJE Yepe3 KOTOPYH KacaTeJbHbIE K 3TOW IOBEPXHOCTH BEKTOPHI
CKOPOCTH CKauK00Opa3HO U3MEHSIOT CBOIO BEJINYMHY.

B. TloTok, 4acTUYHO OTrpaHMYEHHBI TBEPABIMU CTEHKAMU W HMMEIOIIUI O BCEW NJMHE CBOOOIHYIO
ITOBEPXHOCTB;

C. IloTok, orpaHUYEHHBIN CO BCEX CTOPOH TBEPJBIMU CTEHKAMU,

D. Her npaBuibHOro OTBETA.

ANSWER: C

YcraHoBUBIIMMCS (CTAIIMOHAPHBIM) HAa3BIBAIOT JBUKEHUE YKUJIKOCTH:

A. Tlpu KOTOpOM JaBi€HHE M CKOPOCTb >KMJIKOCTH B JIFOOOH TOUKE 3aHATOrO €10 MPOCTPAHCTBA C
TEUYEHUEM BPEMEHU U3MEHSIOTCS;

B. Ilpu xoTtopoMm daBiieHHE M CKOPOCTb XXHJIKOCTH B JIIOOOW TOYKE 3aHATOrO €10 MPOCTPAHCTBA C
TEUYEHUEM BPEMEHU HE U3MEHSIOTCS;

C. Ilpy KOTOPOM HU3MEHSIETCS JABJICHHE XUIKOCTU C TEYECHHUEM BPEMEHH, a CKOPOCTb KHUAKOCTH B
J000M TOUKE 3aHSITOrO €10 IPOCTPAHCTBA OCTAETCS ITOCTOSIHHOM;

D. Ilpu KOTOpOM H3MEHSETCA C TEYEHUEM BPEMEHU CKOPOCTH JBMIKECHHS JKUJIKOCTH, A JABJICHHE
AKHUJKOCTHU B JIFOO0H TOUYKE 3aHATOTO €10 MPOCTPAHCTBA OCTACTCSI MOCTOSHHOIA;

E. YcranoBuBiieecs qBUKEHUE — JTO IBUKECHHE, IIPU KOTOPOM CKOPOCTb HE U3MEHSETCS BO BPEMEHHU,
a 3aBUCSAT TOJBKO OT MOJIOKEHUS B TIOTOKE, T. €. SIBJIAFOTCS (PYHKIUSIMHU KOOPIUHAT.

ANSWER: B,E
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HeycranoBuBImMMCS (HeCTallMO "HAPHBIM) HA3bIBAIOT JBM)KEHUE KUJKOCTH:

A. Ilpu KOTOpOM [aBJIEHME U CKOPOCTb JKUIKOCTU B JIFOOOH TOYKE 3aHATOrO €10 IPOCTPAHCTBA C
TEYCHUEM BPEMEHU HE U3MEHSIOTCS;

B. HazpiBarot Takoe IBUKEHHUE KUIKOCTH, TP KOTOPOM CKOPOCTb U JAaBJIEHUE B KaX10M TOUKE OTO-Ka
U3MEHSIOTCSI BO BDEMEHH, T. €. 3aBUCAT HE TOJIBKO OT KOOPAMHAT, HO U OT BPEMEHH

C. Ilpu xoTOpOM H3MEHSIETCS OaBJICHHUE JKUIKOCTH C TEYEHHMEM BPEMEHM, a CKOPOCTh JKUAKOCTU B
JH000H TOUKE 3aHATOIO €10 MPOCTPAHCTBA OCTAETCS TOCTOSTHHOM;

D. Ilpu KOTOpOM HM3MEHSETCS NaBJIEHUE XHUIKOCTU C TEUEHUEM BpPEMEHH, a CKOPOCTh JKUIKOCTH B
JH000H TOUKE 3aHATOIO €10 MPOCTPAHCTBA OCTAETCS TOCTOSTHHOM;

E. Ilpu KOTOpOM HU3MEHSETCS C TEUYEHUEM BPEMEHU CKOPOCTh JIBMIKEHUS JKUIKOCTH, A JABJICHUE
KHJIKOCTH B JII000M TOUKE 3aHATOIO €10 IPOCTPAHCTBA OCTAETCS OCTOSIHHOM;

F. Ilpu koTOopoM naBiieHME M CKOpPOCTb XUAKOCTU B JIHOOOM TOYKE 3aHATOrO €10 IPOCTPAaHCTBA C
TEYCHUEM BPEMEHU U3MEHSAIOTCS;

ANSWER: B, F

PaBHOMEpPHBIM HA3BIBAIOT IBUKEHUE!

A. Ilpu KOTOPOM CKOPOCTH B CXOJCTBEHHBIX TOUKAX JABYX CMEXKHBIX CEUEHUIN MMOTOKA KUJIKOCTH PABHbI
MEX1y COOOH.

B. IIpu KOTOpOM CKOpPOCTH B CXOJCTBEHHBIX TOUKaX JIByX CMEXHBIX CEUEHUN MMOTOKA KUJIKOCTH UMEIOT
pa3HbIC 3HAUYEHUS;

C. [Ipn KOTOPOM CKOpPOCTH U TEMIEpaTypa B CXOJCTBEHHBIX TOUKAaX JBYX CMEXKHBIX CEUEHUMN MOTOKA
KHJIKOCTH PaBHBI MEXJLy OO0, a 00beM KUAKOCTH OTJIMYEH OT HAYAJIbHOTO.

D. Ilpu koTOpOM CKOPOCTU ¥ 00BbEM B OTJIMYHBI OT HAYAJILHOTO.

ANSWER: A

JIBU>KEHHE HA3bIBAETCSl PABHOMEPHBIM:

A. Eciu ABM>KEHHE KUIKOCTH UET C IOCTOSIHHBIM HAIlOPOM;

B. Eciu nBukeHue >KMIKOCTH HEyCTaHOBMBILEECS, (opMa CEHYEHHUH BJIOJIb IMOTOKA H3MEHSIOTCH,
CPEIHHUE CKOPOCTH BO BCEX MOMEPEUYHBIX CEUEHMIX TOTOKA OJIMHAKOBBI;

C. Eciu nBUXEHHE JKUJIKOCTH YCTAaHOBMBILEECS M OJHOBPEMEHHO C 3TUM pa3Mepbl U (opMa cedeHH
BJIOJIb TIOTOKA HE M3MEHAIOTCA M, CPEAHME CKOPOCTH BO BCEX IIONEPEUHBIX CEYEHUSX IOTOKa
OJINHAKOBBI;

D. Ecnu nBukeHue )KMIKOCTH HJIET C IEPEMEHHBIM HATllOPOM;

E. Takoe ycraHo—BHUBII€eCS IBUKEHHE XKUAKOCTU, MPU KOTOPOM CKOPOCTH YAaCTHIl B CXOACTBEHHBIX
TOYKaX JIByX CMEXHBIX CEUEHHUH MMOTOKA KUAKOCTH paBHBI MEX Iy COOOH.

F. VYcranoBuBlieecss NBUKEHUE KHJIKOCTH, KOTJA IO JJMHE MOTOKAa M3MEHSIOTCS €ro IMOolepedyHoe
CEUEHUE, a CIEN0BATENBHO, U CPENHSASI CKOPOCTb.

ANSWER: C, E

HepaBHOMEpHBIM ABM)KEHHEM HA3bIBAETCS:

A. Ecnu 1BUXKeHUE KUJIKOCTH UJIET C IOCTOSHHBIM HaIllopoM;

B. Ecnu nBmXeHHue XHUIKOCTH HEyCTaHOBUBIIEECs, (opMa CceueHHi BIOJIb MOTOKA H3MEHSIOTCS,
CpeIHUE CKOPOCTH BO BCEX MOMEPEUHBIX CEUCHUSIX MTOTOKA OJIMHAKOBBI;

C. Ecnu nBrXeHHE KUIKOCTH YCTAaHOBUBIIEECS M OJHOBPEMEHHO C 3THM pa3Mephl U (opMma cedyeHHH
BJIOJIb TIOTOKa HE M3MEHSIOTCA U, CpPEJAHHME CKOPOCTH BO BCEX IOMEPEYHBIX CEUEHHUSAX IOTOKa
OJINHAKOBBI;

D. Dro nBwxeHue XHUIKOCTH, MPU KOTOPOM CKOPOCTH YAacTHI[ B COOTBETCTBYIOIIMX TOYKaX JBYX
CMEXKHBIX CEYEHHMH MTOTOKA HEOIMHAKOBBI M MEHSAIOTCS C U3BMEHEHUEM 3TUX CEUEHUH.

E. Ecnu nBukeHue )KUIKOCTH UIET C IEPEMEHHBIM HAIlOpOM;

F. YcranoBuBIIEecs NBUKEHUE XHUAKOCTH, KOIJa IO JJIMHE MOTOKA M3MEHAIOTCA €ro IONEpEedyHOe
CeueHue, a CIeI0BaTEeNIbHO, U CPEIHSSI CKOPOCTb.

ANSWER: D, F

Hanopuoe nemxenue:
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A. JIBmKeHue )XUAKOCTU B KaHallaX, P KOTOPOM ITOTOK UMEET CBOOOIHYIO TOBEPXHOCTh U MOJIHOCTHIO
HE COTIPHUKACACTCA C OIPAHUYMBAIOUIMMU €r0 TBEPABIMU CTEHKAMH, a [JaBICHUE OTJIMYAETCA OT
aTMOC(EPHOTO.

B. JIBmwxenue XuAKOCTH B TpyOaxX, MpU KOTOPOM MOTOK HE HMEET CBOOOJHOW MOBEPXHOCTH H
IIOJIHOCTBIO COTIPUKACAETCSI ¢ OTPAHMYMBAIOIIMMU €r0 TBEPABIMH CTEHKaMH, a JABJICHHE OTIMYAETCS
ot atMocdepHoro.

C. JIBuKeHHE >KUAKOCTH, IPU KOTOPOM IIOTOK MMEET CBOOOAHYIO ITOBEPXHOCTb, & JaBJIICHUE HA HEe
paBHO aTMOC(EPHOMY.

D. Her npaBunbHOro OTBETA.

ANSWER: B

be3nanopHbIM Ha3bIBaeTCS:

A. TloTOK, YaCTMYHO OIpaHUYEHHBINA TBEPIbIMM CTEHKAMHM M MMEIOIIUN IO BCEHW JJIMHE CBOOOIHYIO
IIOBEPXHOCTB;

B. TIIoTOK KMAKOCTH, OTIPAaHWYEHHBIM IIOBEPXHOCTSAMHU pa3pblBa CKOPOCTEM, ITOBEPXHOCTHIO B
IOBYOKYLICHCS KUAKOCTH, TIPU IEPEXOJE Yepe3 KOTOPYIO KacaTeNbHbIE K 3TOM IOBEPXHOCTH BEKTOPHI
CKOPOCTH CKauKOOOpa3HO U3MEHSIOT CBOIO BEINYUHY;

C. IloTok, orpaHMYEHHBIN CO BCEX CTOPOH TBEPABIMH CTEHKAMU;

D. Bce BapuaHTBI BEpHBI.

ANSWER: A

IToTok Ha3bIBaeTCs O€3HANIOPHBIM, €CJIU OH:

A. OrpaHudeH MOBEPXHOCTSMM pa3pblBa CKOPOCTEH, NOBEPXHOCTBIO B JIBHXKYILIEHCS KUIKOCTH, NPU
[epexo/ie 4epe3 KOTOPYIO KacaTelabHble K ATOH IOBEPXHOCTH BEKTOPHI CKOPOCTH CKauKOOOpazHO
U3MEHSIOT CBOIO BEJIMYMHY;

B. OrpanunueH co Bcex CTOPOH TBEP/IbIMH CTEHKAMU;

C. OrpanuueH TBepAbIMH CTEHKAMU HE CO BCEX CTOPOH U HMMEIOIIMH MO BCEW IIMHE CBOOOJHYIO
MTOBEPXHOCTB;

D. Her npaBuibHOro OTBETA.

ANSWER: C

IToTok Ha3bIBaETCS HAIIOPHBIM, €CIIU OH:

A. OrpaHuueH co BCeX CTOPOH TBEPJLIMH CTEHKAMU;

B. OrpanudeH TBepAbIMM CTEHKaMHU HE CO BCEX CTOPOH M MMEIOUIMHA MO BCeW IJIMHE CBOOOJHYIO
MTOBEPXHOCTB;

C. OrpaHn4eH NMOBEPXHOCTSIMHM pa3pblBa CKOPOCTEH, IMOBEPXHOCTHIO B ABMXKYLIEHCS JKUIKOCTH, NPH
nepexoJie 4epe3 KOTOPYIO KacaTelabHble K ATOW IOBEPXHOCTH BEKTOPHI CKOPOCTH CKauKOOOpazHO
U3MEHSIOT CBOIO BEJIMYMHY;

D. Her npaBuibHOro OTBETA.

ANSWER: A

[ToTok siBIAETCS CTPYEil, €CIIM OH:

A. OrpaHudeH TBepAbIMH CTEHKaMU HE CO BCEX CTOPOH M HMEIOIIUI MO BCeil UIMHE CBOOOIHYIO
MTOBEPXHOCTB;

B. OrpannueH mOBEpXHOCTSMH pa3pblBa CKOPOCTEH, MOBEPXHOCTHIO B JBMXKYLIEHCS JKUIKOCTH, NPH
nepexojie uepe3 KOTOPYIO KacaTelbHble K ATOW IOBEPXHOCTH BEKTOPHI CKOPOCTH CKauKoOOpazHO
U3MEHSIOT CBOIO BEJIMYMHY;

C. Orpanu4eH co BceX CTOPOH TBEPJBIMU CTEHKAMM;

D. HeorpanudeH co BCceX CTOPOH TBEPABIMU CTEHKAMH.

ANSWER: B

be3nanopHoe nBHKEHHUE:

A. JIBuxKeHue KUIKOCTH, MPU KOTOPOM IMOTOK MMEET CBOOOJHYIO MOBEPXHOCTh, a JIaBJICHHE Ha Hee
paBHO aTMOC(EPHOMY.

B. JIBmxeHne KUIKOCTH

B KaHaJaX, MPU KOTOPOM IOTOK MMEET CBOOOJHYIO MOBEPXHOCTh M TOJHOCTBIO HE CONPHUKACAETCS C
OrpaHUYMBAIOLIMMHU €0 TBEPbIMU CTEHKAMHU, a AABJICHUE OTIMYAECTCA OT aTMOC(EPHOTO.
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C. JIlBwxkeHHe >XHUIKOCTH B TpyOax, MpPU KOTOPOM IOTOK HE HMEET CBOOOJHOW IOBEPXHOCTH H
IIOJIHOCTBIO COIIPUKACAETCS C OTPAaHUYMBAIOIIMMHU €r0 TBEPAbIMU CTEHKAaMHU, a aBJICHUE OTINYACTCS OT
aTMOC(EPHOTO.

D. Her npaBuibHOro OTBETA.

ANSWER: A

JIBM>KEHHE KUAKOCTU MOYKHO CUUTATh ITOJHOCTBIO ONPEAEICHHBIM:

A. Ecnu U3BECTHBI BEIUMYMHA M CHJIA THAPOCTATUYECKOrO JABJICHMS, T. €. PACIPEACICHUE IaBJICHUI
KUJKOCTU B IIOTOKE U 3aBUCUMOCTb 3TOTO PACIPEAEICHUS BO BPDEMEHHU;

B. Ecnu u3BecTHBI BenmU4MHA 00beMa M TEMIEPaTypbl KHUAKOCTH, T. €. paclpeiesieHue TeMIepaTypbl
KHUJKOCTU B IIOTOKE U 3aBUCUMOCTb 3TOT0 PACIPEAEICHUS BO BPEMEHHU;

C. Ecnu n3BecTHBI BEJIMUMHA U HAIPABIEHUE CKOPOCTH, T. €. PACIpEeACICHHE CKOPOCTEHN KUIKOCTU B
IIOTOKE ¥ 3aBUCUMOCTb 3TOT0 PACIIPENEIICHUs BO BPEMEHHY;

D. Her BepHoro otBera.

ANSWER: C

JInHusg Toka 310:

A. KpuBas, nmpoBefeHHass BHYTPH TOTOKAa XHIKOCTH TakUM 0Opa3oM, YTO CKOPOCTH BCEX YaCTHII,
HaxOJAIMUXCS HA HEH B JaHHBIM MOMEHT BPEMEHH, HOPMaJIbHBI K 3TOH KPUBOU;

B. JIunus, o KOTOpO pacnpenesieH NOTOK KUIKOCTH;

C. BooOpaxkaemasi KpuBas, IpoBeJeHHAsl BHYTPH IMOTOKA KUKOCTH TaKUM 00pa3oM, 4TO CKOPOCTU BCEX
YaCTHII, HAXOAIIUXCS HAa HEX B IAHHBIM MOMEHT BPEMEHHU, KACATEIbHBI K 3TOM KPUBOM;

D. KpuBas, mpoBeeHHasi CHapy>XHU MOTOKa >KUIKOCTH TakUM o0pa3oM, YTO CKOPOCTH BCEX YACTHII,
HaxOJAIIMXCS HA HEH B JaHHBIM MOMEHT BPEMEHH, ITapaJlIeIbHbl TOW KPUBOW;

ANSWER: C

PacxonoMm noroka Ha3sIBaeTcs:

A. Macca ®KUJKOCTH IOTOKA KUJIKOCTH B KUJIOTpamMmax;

B. KosnuecTBo KMAKOCTH, MPOTEKAOIIEH Yepe3 MONEPEYHOE CEUEHHE ITOTOKA B €IMHUILY BPEMEHU;

C. O0BeM )KUIKOCTH COCTABISAIONICH ITOTOK B M3;

D. Her npaBuibHOro OTBETA.

ANSWER: B

Pacxon xxuakocTu, npoxoadIen yepes NonepeyHOe CEYEHNUE 1€ " MEHTApHOM CTPYHUKH PaBEH:

A. IIpoun3sBeneHuIO MIOLIAAN ONIEPEYHOTO CEYEHUS CTPYHKN Ha CKOPOCTh B 9TOM CEYECHHH;

B. CymmMme mutomiaeit aneMeHTapHbIX CTPYEK;

C. Cymme ckopocTel JIEMEHTapHbIX CTPYEK Ha IEPUMETP CEUCHMUS;

D. PazHocTu pacxoi0B MeX/y IByMsI OJTHOTUITHBIMU CEUEHUSIMHU.

ANSWER: A

I'mpapaBnuueckuii paguyc — 310:

A. OTHOLIEHHE MIIOMAAH )KUBOTO CEUEHUSI K CMOUEHHOMY IIEPUMETPY;

B. KonnuecTBo )XKUAKOCTH, MPOXOAALIEE YEPE3 JAHHOE )KMBOE CEUEHUE B €IMHUILY BPEMEHU;

C. InvHa KOHTYpa >KMBOT0 CEUYEHUSI M0 TBEPJbIM CTEHKAM PycClia;

D. Her npaBuibsHOro OTBETA.

ANSWER: A

Pacxon noroka - 370:

A) Bec xuIKOCTH, TPOTEKAIOLINI Yepe3 ceueHne MOTOKa,;

B) O6bem nnu Maccy KUIKOCTH, TPOTEKAIOIIEH Yepes3 )KMBOE CEUeHHE TOTOKA B €IMHUILY BPEMEHH;

C) Maccy XHIKOCTH, IPOTEKAIOIIEN Yepe3 NONEPEYHOE CEUEHUE MTOTOKA;

D) Her npaBuibHOrO OTBETA.

ANSWER: B

[Ipu HEpa3pBIBHOCTH JIBIKCHHUS:

A. CpeaHue CKOpPOCTH B TOIEPEYHBIX CEUCHHSX MOTOKAa OOpaTHO MPOMOPIUOHATBHBI TUIOIMAAN ITUX
CECUCHHI;

B. Cpennue ckopocTH B MONEPEUYHBIX CEUEHUAX MOTOKA MPSMO MPOMOPLHOHANBHBI IUIOMIAAN 3TUX
CECUCHHI;
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C. CpenHue CKOPOCTH B IIONEPEYHBIX CEUEHUAX ITOTOKA HE U3MEHSIOTCS;

D. Cpeanue CKOpOoCTH B TOINEPEYHBIX CEUYEHUSX IMOTOKA OOPAaTHO MPOHOPIHMOHAIBHBI IUIOTHOCTSM
KHUIKOCTH.

ANSWER: A

CMOYEHHBIN IEPUMETP — ITO:

A. TloBepxHOCTb B Ipezenax INOTOKa, HOpMajbHas K KaXJOM CBOEH TOUKE K MPOXOASIIEH uepe3 Hee
JIMHUM TOKA;

B. JliinHa KOHTYpa >KMBOrO CEUYECHUS 10 TBEP/IBIM CTEHKAM pyCJa;

C. OTHOMmIEHME MIIOIAAN KUBOTO CEYEHHSI K CMOYEHHOMY IIEPUMETDY;

D Her npaBunbHOroO OTBETA.

ANSWER: B

UYro npencrasisietr coboit Tpyoka [Turo?

A. KOHCTpYKTHBHO 00bEAMHSIONIYIO [TbE30METPUUYECKYIO U CKOPOCTHYIO TPYOKY;

B. Cxopoctayto TpyOKy;

C. CrexnsHHYI0 TpyOKy, BEpXHMI KOHEL KOTOPOH OTKPBIT B aTMoc(epy, a HIKHUI NPUCOETUHEH K
cocyny;

D. Her npaBuiibHBIX OTBETOB.

ANSWER: A

Cdhopmynupyiite TeOpeMy KUHETUYECKOM SHEPruu (TeopeMy KHUBbBIX CHII):

A. IlpousBeneHue KUHETHMYECKON SHEPrUM (PKUBOM CHJIBI) JBIIKYIIEWCS CUCTEMbl MaTEpUANIbHBIX,
YaCTHULl PAaBHAETCSI CyMME BCEX CUJI, JEHCTBYIOINX HA CUCTEMY.

B. Kunernueckas sHeprus (>KMBOW CHJIbI) JABMXKYLIEHCS CHCTEMBl MaTEpHUAJIbHBIX, YACTHI] PaBHSAETCS
IIPOU3BEICHUIO MacChl CUJIbI HA YCKOPEHUE CBOOOAHOTO MaJICHHUS.

C. IlpupaiieHve KUHETUYECKOW HHEPruu (KUBOM CHIIbI) JBHXKY IIEHWCS CUCTEMBl MaTepUaIbHbBIX,
YacTHI] paBHAETCA CyMMe paboT BeexX CHIl, IEHCTBYIOLINX HAa CUCTEMY.

D. Kunernueckast sHeprust (KUBOM CHJIbI) ABMXKYIIEHWCS CHCTEMBbl MaTe€pHalIbHBIX YacTUIl PaBHSETCS
IIPOU3BEICHUIO BCEX JEUCTBYIOIINUX HA CUCTEMY CHIL

ANSWER: C

I'mapaBinyeckuii yKJIOH — 9TO:

A. OTHOLIEHHE TOTEepPh HAaopa K JAJUHE MO0TOKA, Ha KOTOPOM 3TH MOTEPU MPOU30LLIN;

B. OTHomenne noreps Hanopa K IMHUPUHE MOTOKA, HA KOTOPOM 3TH MOTEPH TPOU30LLIN;

C. OTHolIeHEe OTEPh HANOpa K BBICOTE MMOTOKA, Ha KOTOPOM 3TH MOTEPH IMTPOU30LLIH.

D. Bce BapuaHTBI BEpHBI.

ANSWER: A

I'mapaBinyeckuil yKIIOH:

A. TlpencraBnsier coOo¥l MPOU3BOAHYIO OT TMOTEPU HAMOpa MO COOTBETCTBY HOIIEMY PAaCCTOSHHUIO,
OTCUMUTHIBAEMOMY OT Ha4aJIbHOI'O CEUYEHHUs 110 OCU CTPYHKH;

B. IlpencraBnsier coOoif mpou3BeleHUE [aBJIEHUS Ha O0bEM KHUJAKOCTU TPU MPOXOKIACHUU ee
CMOYEHHOI'0 IIEpUMETPa;

C. IlpencraBnser co00i CymMMy T'€OMETPUUYECKOTO IbE30METPUUECKOTO W CKOPOCTHOTO HAIOpOB
KUIKOCTU IIPU NIPOXOKIACHUH €€ ONPEACIICHHOIO CEYCHUS;

D. PaBeH nocTOSIHHOMY Haropy >KMJIKOCTH IPU JABHKEHUU 0 HAKJIOHHOMY TPyOOIIpOBOY;

E. OTHoueHne noTeps Haropa K JJIMHE oToKa (TpyOonpoBoja).

ANSWER: E

CpenHee 3HaU€HUE THAPABINYECKOTO YKIOHA HA yYaCTKE AIEMEHTAPHON CTPYHKU MEXAY CEUEHUAMH |-
1 u 2-2 onpenensercs:

A. Kak noreps Haropa Ha €JUHULY JUIMHBI CTPYHKH;

B. Kak npupaieHnue Haropa Ha €IMHHLLY JUIMHBI CTPYHKH;

C. IlpousBeneHneM Harnopa Ha €AMHUILY MacChl )KMJIKOCTH;

D. AnreGpandeckoii CcyMMoi 00beMa U MacChl KUIKOCTH.

ANSWER: A

CylecTByIOT J1Ba peKHMa JBUKCHUS KUJIKOCTEH:
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A. Kunkuii 1 ra3000pa3HbIif;

B. JlamuHapHBIii U TypOyJIEHTHBII;

C. IIpssiMoit u oOpaTHBIiA;

D. BuxpeBoi 1 IpOTOYHBIN.

ANSWER: B

JlaMyHapHBIN peKUM JBHUKEHUS )KUJIKOCTH - 3TO:

A. PexuM, XapakTepU3yIOIIUN JBHKEHUE YaCTULl HE TOJIBKO BJIOJIb OCH IIOTOKA, HO U B IIONEPEUYHOM
OCH HAIPaBJICHUH, YTO CIIOCOOCTBYET MHTEHCHUBHOMY MEPEMEIIMBAHUIO YACTUI[ KPACKU C YaCTHIIAMHU
OCHOBHOTO ITI0TOKa;

B. Pexum nBMKEHUS KHUIKOCTH, IPU KOTOPOM HAOJIIOAAETCS YaCTHYHOE IEPEMEIIMBAHUE YaCTHIL
KPAacKH{ € 4aCTULaMH OCHOBHOTO ITOTOKA,

C. PexxuM, xapaKkTepu3yIOLUUil apajuleIbHO — CTPYHHOE JABM)KEHUE KUAKOCTU (CTPYHKH ABUXKYTCS, HE
IIEPEMEIIUBASCH, IPYT C IPYTOM;

D. PexxuM ®uIKOCTH ABMKYIIEH MTapauIeIbHO MOTOKY OKPAIIEHHON CTPYKH.

ANSWER: C

UYucno PeliHonbaca sBisieTcs:

A. OtHoleHueM 00beMa JKUAKOCTH Ha CKOPOCTh U Maccy CEYEHUs 4epe3 KOTOPOe MPOTEKAaeT KHJIKOCTh
B. Kputepuewm, mo3BosstONIMM CyIUTh O PEXKUME JBMKCHUS KHUIKOCTU B KPYTJon TpyoOe, paboTaromieid
IIOJIHBIM CEYECHHEM;

C. OTHolIeHNEM 00beMa )KUIKOCTH JABHIKEHUS KHUJIKOCTH B KPYIJIOH TpyOe K €€ IIIOTHOCTH;

D. Kputnueckum ycioBUEM IBUKEHUS KUIKOCTH.

E. Het npaBwiIbHOTrO OTBETA.

ANSWER: B

Pexxum BUKEHUS KUIKOCTH B OOIIEM Cilydae 3aBUCHT:

A. JlaBiieHus TeMnepaTypsl 1 00beMa KHUJIKOCTH;

B. Ot ckopocTu nBUXEHHMS, pa3MEpOB MOTOKA, IUIOTHOCTU U BA3KOCTH KUJIKOCTH;

C. Ot ckopocTu ABUKEHHS, MOJIBHOTO U yJIeIbHOTO 00EMOB KHIKOCTH;

D. Koadduruenrta temnepatrypHoro 1 00beMHOTO PaCIIUPEHUS KUTKOCTH

ANSWER: B

JlaMrHapHBIN peKUM JBUKEHUS )KUJIKOCTH - 3TO:

A. PexuM, XapakTepU3yIOIINUN BUKEHUE YaCTUL HE TOJIBKO BJIOJIb OCH IOTOKA, HO U B IONEPEUYHOM
OCH HamNpaBJIEHUH, YTO CMOCOOCTBYET MHTEHCHUBHOMY IEPEMEIIMBAHUIO YACTHI] KPAaCKH C YacTULAMH
OCHOBHOTO II0TOKA;

B. PexxuM JBHXKEHHMS KHUIKOCTH, IPU KOTOPOM HAOJIOAETCs YaCTUYHOE MepeMEIINBAaHUE YacTHI]
KPAaCKH C 4aCTULIAMH OCHOBHOTI'O IIOTOKA;

C. PexxuM, xapakTepu3yIOLUUil NapajuiebHO — CTPYHHOE JABM)KEHUE KUAKOCTU (CTPYHKH ABUXKYTCS, HE
[IEPEMELINBASCH, PYT C IPYTOM;

D. Pexum, XapakTepu3yrOIIHHA IOJHOE IEPEMEIIMBAHME YacTHL KPacKW C YacTULAMH OCHOBHOTO
IIOTOKA KUAKOCTH.

ANSWER: C

Koadduuuent pacxosa oTBEpCTHs yUUTHIBAET:

A. BimsiHME THAPABIMYECKOTO CONMPOTUBIICHUS U CKATHSI CTPYH HA PaCcX0Jl KUJKOCTH.

B. BiysiHue 1I0THOCTH U BA3KOCTH JKUIKOCTH

C. BinsiHne temMneparypsl 1 CKOPOCTH KUJIKOCTH

D. Brnusinne o0bema KHUJIKOCTH.

ANSWER:

Hacankoii Ha3bIBaroT:

A. CroH, uyepe3 KOTOpPbIi MPOUCXOAUT UCTCUECHHE KUIKOCTH;

B. TpyOy, BCTaBIEHHYIO B OTBEPCTHE, YePE3 KOTOPYIO OPraHU3YETCsl MOTOK >KUKOCTH AITUHOM 2d;

C. TpyOy, ucredeHue U3 KOTOPOW MPOMCXOAUT IPU IOCTOSHHOM HAmope, T.€. YPOBEHb XKHIKOCTH B
pe3epByape 0CTaeTcs HEM3MEHHBIM -Const;
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D. Iatpy6ok mmunoit 2,5d, LH, 5d npucoenuHeHHbIi K MaloMy OTBEPCTHIO B TOHKOW CTEHKE C IIEJbIO
M3MEHEHUS TUJIPABINYECKUX XAPAKTEPUCTUK HCTEUEHHUS - CKOPOCTH, Pacxojia KUJIKOCTH, TPACKTOPUHU
CTpYyH.

ANSWER: D

VYkakuTe BUbI HACAIOK (YTO HE SIBJSETCSI HACATKOM):

A BHeumHui HUINHAPUYECKU;

B. Ilpsmoii u oO6paTHbIi

C. BHyTpeHHUI HWINHAPUYECKUI;

D. Cxopsamuiics KOHUYECKHUT;

E. Pacxopsmuiics KOHUUECKUT;

F. Pa3BonHOI1;

G PoxKkoBEIH;

I. KononnanpHbie, KpUBOJIMHEHHOTO OUEPTaHMS, UMEIOLUE POPMY CKATON CTPYH.

ANSWER: F, G

['mapaBnuyeckuM yapoM Ha3bIBaeTCs:

A. V3MmeHnenne AaBieHUs B HAIIOPHOM TPYOOIPOBOJE MPU PE3KOM HM3MEHEHUU CKOPOCTH JIBHXKCHUS
KUIKOCTH.

B. TloBbIlIeHHe BaKyyMMETPHUYECKOTO JTABJICHHUS B HAIMOPHOM TPYOOIIPOBOJC NPH PE3KOM H3MEHEHUU
CKOPOCTHU JIBU)KEHHUS )KUJIKOCTH;

C. INonmxkenue arMochepHOro aBICHUS B TPYOOIPOBOIE IMPU PE3KOM H3MEHEHUH CKOPOCTH JIBUKCHHS
AKUIKOCTH.

D. Pe3koe nameHeHne CKOPOCTH ABUKEHUS KUIKOCTH.

ANSWER: A

Pabota Hacoca xapakTepu3yeTcsi OCHOBHBIMU TEXHUYCCKHUMH ITOKA3aTEIISIMU:

A. IInoTHOCTHIO, TaBI€HUEM, KUHEMAaTHYEeCKON BA3KOCTHIO, Koddduunentom Lllesu;

B. Tlonauei#i, HarmopoM, MOIIHOCTHIO, KOI(P(UIIMEHTOM TOJE3HOTO JEUCTBHUS, YAaCTOTOM BpallleHUS U
JOTTYCKa€MbIM KaBUTAIIMOHHBIM 3aI1acoM;

C. YacroToit mojauu, 4ucaoM 000pOTOB, INIOTHOCTHIO U TABJICHUEM JKHUJIKOCTH;

D. PenyKIMOHHBIM YHCIOM, YAApHOM BOJHOW, M3MEHEHHEM JaBIIEHUS B HAIOPHOM TPYyOOMpOBO/IE,
yuciaoM PeitHonbaca.

ANSWER: B

ITogava Hacoca 3T0:

A. KonnyecTBo KHJIKOCTH € ONPEIETIEHHON Maacoi U BSI3KOCTBIO;

B. O6bpeM xuakocTu, mojjaBaeMoi HaCOCOM B pe3epByap;

C. KonnuecTBO nepekaunBaeMoim KUIKOCTH;

D. O6bem kuaKocTH, nepekaynBaeMblii HACOCOM B €IUHUILY BPEMEHHU;

ANSWER:

NneanpHas (TeopeTudeckas) mojaada Hacoca 3To:

A. Cymma nojauu Hacoca U 00BEMHBIX ITOTEPB;

B. IIpou3BeaeHune nojaym Hacoca U MacCOBBIX MOTEPb;

C. [logaua HacocoM H€aIbHOM KUIAKOCTH JIMILIEHHON BA3KOCTHBIX CBOWCTB;

D. Ilomaua HacocoM >KHUIKOCTU Ha paccTossHUE Oosee ueM 1 kM.

ANSWER: A

OObemMHBIC TOTEPH BO3HUKAIOT:

A. B pe3ynbTraTe nepenajaa JaBiIeHUS B Pa3IMYHBIX YacTAX HAcOCA M MOAAIOIIET0 TPyOONIpoBoOa;

B. B pesynberare nmeperekanusi (yTedeK) KUAKOCTH IO/ JCHCTBHUEM Teperaja JaBJIeHUsS U3 HATOPHOM
MO-JIOCTH BO BCACBHIBAIOLIYI0O W W3MEHSIOTCS MPU MPOUMUX PABHBIX YCIOBU SIX MPAKTHUYECKU MPSIMO
MIPOTIOPITMOHABHO TIepenaay JaBICHUS;

C. B pe3ynbrare yTedek KUJIKOCTU MOJ ACHCTBUEM MEpernaia pa3HOCTH IUIOTHOCTEW BO BCAChIBAIOIEH
Y HaMOPHOM MOJIOCTH HAcoca.

D. B pesynbrare yTeyek JKHMIKOCTH I0J JCHCTBUEM BSI3KOCTM M TEMIEPAaTyphl >KUIKOCTH BO
BCaChIBAIOIICH U HAIIOPHOM MOJIOCTH HACOCA.
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ANSWER: B

ITomaua Hacoca 3aBUCUT OT:

A. T'eomeTpuueckuX pa3MepoB HAcoca, CKOPOCTU JBMXKEHUS paOOuuMX OpPraHoB M TUIPABIMYECKOIO
COIIPOTHBIICHUS CETH, HAa KOTOPYIO paboTaeT Hacoc.

B. T'eomerpuueckux pa3MepoB HAacoca, BSI3KOCTM M IUIOTHOCTH II€PEKAYMBACMOM JKUIKOCTH M
KPUTHYECKOr0 uncia PeliHonbaCa )KUIKOCTH.

C. I'eomeTpryecKux pa3sMepoB HAcOCa U €T0 MbE30METPUUECKUX XapaKTEPUCTHK;

D. Bce oTBeTHI BEpHBI.

ANSWER: A

Hanop nacoca npencrasiser co0oii:

A. KonruecTBO mpoxo e yepe3 HacoC KUAKOCTH;

B. IIpupamienue noaHou yaenbHOM SHEPIUH KU "KOCTH, IIPOXOIAIIEH Yepe3 HAcOC;

C. Cuna naBneHus )KUIKOCTH IIPH NTOCTYIIJICHUM €€ B Pe3epBYyap;

D. Her npaBuibHOro OTBETA.

ANSWER: B

[ToTepu 3HEpruM B HACOCE CKIIAABIBAIOTCS:

A. I'eomeTprudecKuX, Nb€30METPUUECKUX U CKOPOCTHBIX;

B. Ilorepp 10 1IMHE U MECTHBIX IIOTEPH;

C. MexaHn4ecKUX, TUIPABINYECKUX U 0ObEMHBIX;

D. Bce oTBeThI BEpHBI;

E. Her npaBunbsHOrO OTBETA.

ANSWER: C

MexaHnuyecKkue oTepyu B HaCOCE ITO:

A. Ilotepu Ha TpeHHE B MOAIIUITHUKAX, CAJIbHUKAX, IOPIIHS O CTEHKH LWJIMHAPA U T. 1.

B. CBs3anHbIe ¢ IpeoJI0JICHUEM T'IAPaBINYECKUX COIPOTUBICHHUN B pabOYMX OpraHax Hacoca.

C. O0ycnoBneHHbIE YTEUKOH KUKOCTH U3 HAITOPHOM MOJIOCTH Hacoca BO BCACHIBAIOIILYIO Yepe3 3a30pHl.
D. Cymma yka3aHHBIX IOTEpPb

ANSWER: A

I'unpaBnuueckne NOoTepu B HACOCE ITO:

A. Tlorepu Ha TpeHHE B MOJIUIMITHUKAX, CAJIbHUKAX, OPIIHS O CTEHKH LIWJIMHAPA U T. 1.

B. CBs3aHHbI€ ¢ IPEOJI0JICHNEM THAPABINYECKUX COIPOTUBICHHUH B pabOYHMX OpraHax Hacoca.

C. O0ycnoBneHHbIE YTEUKOH KUKOCTH U3 HAITOPHOM MOJIOCTH Hacoca BO BCACBHIBAIOIILYIO YEpPE3 3a30pHl.
D. Cymma yka3aHHBIX IOTEpPb

ANSWER: B

OOBemMHbIE TOTEPH B HACOCE 3TO:

A. Tlorepu Ha TpeHHE B OJIUIMITHUKAX, CAJIbHUKAX, MOPIIHS O CTEHKHU LUJIMH/IpA U T.J;

B. CBs3aHHBI€ C IPEOJIOJICHUEM THAPABINYECKUX COIMPOTUBICHUN B pabOUYMX OpraHax Hacoca;

C. O0ycnoBneHHbIE YTEUKOH KUIKOCTH U3 HAITOPHOM MOJIOCTH Hacoca BO BCACHIBAIOIIYIO YEPE3 3a30Pbl;
D. Cymma yka3aHHBIX IOTEPb.

ANSWER: C

YacTHas KaBUTALlMOHHAs XapaKTEPUCTUKA- ITO:

A. 3aBucuMOCTbh Hamopa Hacoca OT KaBHUTAIlMOHHOIO 3araca MpU MOCTOSHHOM 4YacToTe BpallleHus,
110/1a4€ U TEMIEPATYPE KHUAKOCTH;

B. 3aBucumocTs nojaum Hacoca OT JaBJeHHs], 00beMa U TeMIIEpaTyphl KHUIKOCTH;

C. 3aBUCHMMOCTh NOJA4YM U TEMIEPATYPbI JKUIKOCTH OT KAaBUTALMOHHOIO 3araca IpH IOCTOSHHOMN
4acTOTe BpallleHHs Hacoca;

D. 3aBucuMoCTh KaBUTAallMOHHOI'O 3amaca OT IIOCTOSHHOM 4YacTOTBl BpAaLIEHMs, MOJa4d Hacoca M
TEeMIIEPaTypbl )KUJIKOCTH.

ANSWER: A

BakyyM Ha BXOz€ B HACOC 3aBHCHT:

A. Ot pacnosioxeHus: Hacoca 0 TPAcce U THAPOCTATUUECKOIO 1aBJICHUS ;
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B. Ot pacnonokeHus: Hacoca MO OTHOIIEHHUIO K CBOOOIHOW MOBEPXHOCTH KUIKOCTH B MPUEMHOM
pe3epByape reoOMeTPUIECKOM BRICOTHI BCACBHIBAHUS, peKIUMa paOOThI HACOCOB U APYTUX (PaKTOPOB.

C. OT MI0OTHOCTH U BA3KOCTH KUAKOCTH;

D. Bce oTBeThI HE IPaBUIIbHBIC

ANSWER: B

5.3 buiersl K 3Kk3aMeHy no aucuuiuvindHe «I'mapaBiauka m HedTerazoBasi ruapoMexaHuka (4
CEMECT))

I'PO3HEHCKU IT'OCYIAPCTBEHHBIN HEDTSIHOW TEXHUYECKWUI YHUBEPCUTET
KADE/IPA "TEIIVIOTEXHUKA U IT'J[PABJIMKA"

Huctunnuna C'uapaBauka v HedTerazopasi THJIPOMEXaHUKA

I'pynna HB-19, HP-19-1, HP-19-2

BUJIET Ne 1

1. PeanpHbie n HUACATBHBIC ) KUAKOCTH, OCHOBHBIC ITOHATHA U ONIPCACIICHMA.
[Torok xuakoctu. CpenHssE CKOPOCTh. Y paBHeHHUE pacxoaa. AuddepeHnuansHoe
YpPaBHCHUEC NBUXKCHUA PII[eaJIBHOfI KUAKOCTH. ypaBHeHI/Ie HEPA3pLIBHOCTHU.

2. 4Yro Takoe nogava Hacoca, nJicajibHasd rnoaavda U Kak OHa OIIPEACIACTCA IPpU
ucnbeITanuax ? Uto takoe HaIlop HacocCa U KakK €ro ONpCACIIMTD I10 ITOKa3aHUAM
HpI/I60pOB? YTto Takoe MOIITHOCTh HAacoca U Moje3Has MOIJ_IHOCTL?

3. T'mapaBamueckue norepu. Kakum 00pa3zom npu rupaBIndeckux pacuérax
OTIPEAEIISAIOT PEXKUM JBMKEHUSI )KUAKOCTHU U, C KAKOW LIEIbI0?

3aB. kadenpoit
«Tennorexuuka u runpasiauka» P.A-B. Typiyes

I'PO3HEHCKUI I'OCYIAPCTBEHHBIN HEDTSIHOW TEXHUYECKWUIA YHUBEPCUTET
KADE/IPA "TEIIVIOTEXHUKA U I'l][PABJIMKA"

Jucuunmaa F'mapasiuka u Hedrerasopasg ruipoMexaHuKa

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 2

1. VYcraHoBuBIIEecs U HEYCTAaHOBUBILIEECS JTBUKEHUE KUIKOCTU. CpellHAsI CKOPOCTh
notoka. Pacxon )KuakoCTU. Y paBHEHUE pacxo1a JIJis SJIEMEHTaApPHOU CTPYUKH,
MOTOKA. YpaBHEHHE HEPa3PhIBHOCTH.
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2. Hanummwure u mosicaute Gopmyiel Jlapcu-Beiicoaxa u Beiicbaxa. [TosicauTe, Kak
OTIBITHBIM ITyTEM OTPECIISIOT BETUIHHBI KOPPUITUEHTOB A U &,
Yro xapakTepu3yroT KodhGUIMEHTH A 1 § 0T Kakux (GaKTOPOB B OOIIEM CiTydae
OHHM 3aBUCHT U KaK MX OMPEACISIOT P TUAPABINYECKHUX pacdeTax?

3. VYpaBuenue bepHyiu /uisi yCTaHOBUBILIETOCS IBMXKCHUS UACATBHON HKUKOCTH.

3aB. xadenpoii
«Tennorexuuka u 'mnpasnuka» P.A-B. Typiyes

28.01.
TPO3HEHCKUI TOCY IAPCTBEHHBIN HE®TSIHON TEXHUYECKUN YHUBEPCUTET
KADEJPA "TEIVIOTEXHHUKA U THIPABJIAKA"
Juctunnuna C'uapaBauka v HedTerazopasi THJIpOMEXaHUKA
Cemectp - 4

I'pynna HB-19, HP-19-1, HP-19-2

BUJIET Ne 3

1. OOwbsicHUTe TEPMUHBI "MECTHasi CKOPOCTh' U "CpeHss CKOPOCTh" U YKaXKUTE, KaK
OTIPEEIISAIOT 3T CKOPOCTU?

2. Hanumure u nosicaure ¢popmyisl Japcu-Beiicbaxa u Beiic6axa. [losicHuTe, kak
OTIBITHBIM ITyTEM OIPEIEIISIOT BEIMYMHBI KOAPHUIMEHTOB A U .
Uro xapakTepu3yroT K03QPUIMEHTHI A U & OT KakuxX (akTOpOB B OOIIEM CiTydae
OHM 3aBUCHT U KaK UX ONPEAEIAIOT IPU TUAPABINYECKUX pacdeTax”?

3. Buast TUAPABINYCCKUX MMOTCPb. I/I3MepeHI/Ie pacxodoB U CKOpOCTeﬁ KUIKOCTH.

OHpeI[eJ'ICHI/IC pacxona KUAKOCTH B PaCXoJ0oMEpe BeHTypI/I.

3aB. xadenpoit
«Temmorexnuka u runpasinuka» P.A-B. Typiyes

28.01.
TPO3HEHCKWI ' OCY[[APCTBEHHI:IPI HE®TIHON TEXHUYECKWIN YHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHUKA U T'H/IPABJ/IMKA"
Hucunnmaa F'mapasiuka u Hedrerazopasg ruipoMexaHuKa
Cemectp - 4

I'pynna Hb-19, HP-19-1, HP-19-2
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BUJIET Ne 4

1. Bunsl nBuxeHus skuakocT. OCHOBHbIC IOHATUS KUHEMATUKH KUAKOCTU: JTUHUS
TOKa, TpyOKa TOKa, CTpyiKa TOKa, TUIPABINYECKUIN panyc, CMOYCHHBIN
HepUMETP.

2. UYrto Ha3bIBAIOT HACAAKOM, TUIIBI HACAJIOK, NX Ha3HaueHue? Kak onpexnensercs
KOA((UIMEHT CKOPOCTH, YTO OH yuuThiBaeT, Kak onpenensercs kodhGuiueHt
pacxona. Uto oH yuutsiBaeT. Kak ompezaensercs Ko3QGUIIUEHT COPOTUBICHUS
(oTBepcTHS, HACATKA).

3. OcHoBBI rugpoAMHAMUKU. CXeMa ABUKEHUS KUIKOCTH. JJIEeMEHTapHas CTpyHKa.

Jlunus Toka. YpaBHeHue bepHysum Ui peanbHOM KUIKOCTH.

3aB. kadeapoi
«Tennorexuuka u runpasiuka» P.A-B. Typiyes

I'PO3HEHCKUI IT'OCYIAPCTBEHHBIN HEDTSIHOW TEXHUYECKWUIA YHUBEPCUTET
KADE/IPA "TEIIVIOTEXHUKA U I'l][PABJIMKA"

Huctunnuua I'mapaBauka v HedTerazopasi THJIPOMEXaHUKA

Cemectp - 4
I'pynma HB-19, HP-19-1, HP-19-2

BUJIET Ne §

1. Yrto moHMMArOT MO MAJILIM OTBEPCTUEM B TOHKOM CTEHKE MPU UCTEYEHUH
JKUJKOCTH U3 oTBepcTuii? Cxkatoe ceueHue, MPUINHBI CKATUS CTPYH,
YeM OILICHUBAIOT BEIMUYMHY COKATHS CTPYHU?

2. Hanwumure u nosicaure ¢popmyisl Japcu-Beiicbaxa u Beiic6axa. [losicauTe, kak
OTIBITHBIM ITyTEM OIPEIEIISIOT BEINYMHBI KOAPHUIIMEHTOB A U &.
Yro xapakTepusyoT KoahduLuueHTsl A U & oT Kakux (pakTopoB B 00111eM cilydae
OHM 3aBUCHT U KaK UX ONPEAEIAIOT IPU TMAPABIMYECKUX pacdeTax?

3. Pexumsbl nBuxenus xuakoctu. IlosgcHurte, uto Takoe kpurepuid PeliHonbiaca, u
HA30BUTE (PaKTOPHI, OT KOTOPHIX OH 3aBUCHT.

3aB. xadenpoit
«Tennorexuuka u runpasiauka» P.A-B. Typnyes

I'PO3HEHCKU T'OCYIAPCTBEHHbBIN HEDGTAHOW TEXHUYECKWUI YHUBEPCUTET
KADE/IPA "TEIIVIOTEXHUKA U IT'J[PABJIMKA"
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Hucuunnuua F'uapaauka v HedTerazopasi THJIPOMEXaHUKA

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 6

OO0®bscHUTE, TOYEMY ITPH UCTEUSCHUH U3 HACAOK PacXo/l JKUAKOCTH OOJIbIIIe, YeM
IIPU UCTEYEHUN U3 MAJIOr0 KPYTrjoro OTBEPCTUSl B TOHKOW CTEHKE?

ITorepu Hanopa xunkocTd. Buasl ruapasanyeckux noreps. @opmyna Ilesn,
Hapcu- Beiicbaxa

VpaBuenue bepHymm u ero BbeiBoA. [loscHUTE SHEpPreTMUYECKUM CMBICI
cnaraeMbix ypaBHeHus /. bepHyiuu.

3aB. kadeapoii
«Tennorexuuka u runpasiuka» P.A-B. Typiyes

'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKUI YVHUBEPCUTET
KADEJIPA "TEIIVIOTEXHUKA U I'M][PABJINKA"

Huctunnuua I'mapaBauka v HedTerazopasi THiJIpOMeXaHUKA
Cemectp - 4

I'pynna HB-19, HP-19-1, HP-19-2

BUJIET Ne 7

Yro Takoe moaaya Hacoca, hjeajabHas 1oJada U Kak OHa ONpeaeNsieTcs Ipu
HUCIIBITAaHUAX ?

UYrto Takoe HAmop Hacoca M KakK ero onpeAeNuTh Mo MoKa3aHusIM mMprudopoB?
Yro Takoe MOITHOCTh Hacoca M Mojae3Hast MOIITHOCTD?

PeansHEIE M HACATBHBIC X KUAKOCTHU, OCHOBHBIC ITOHATHA U OIIPCACIICHHA.
YpaBHeHHE pacxoa A SJIEMEHTAPHON CTPYHKH U ITOTOKA.

Pexumbl aBmxeHus xkuakoctu. [losicHuTe, 4To Takoe KpUTHYECKas CKOPOCTh, OT
KakuX (pakTOpPOB OHA 3aBUCHT, M KaK €€ ONpeaesisitoT?

3aB. kadeapoii
«Temnorexuuka u runpasiauka» P.A-B. Typiyes
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I'PO3HEHCKU T'OCYIAPCTBEHHbBIM HEDGTAHOW TEXHUYECKWUI YHUBEPCUTET
KADE/IPA "TEIIJIOTEXHUKA U I'lJ[PABJIMKA"

Huctunnuna C'uapapauka M HedTerazopasi THJAPOMEXaHUKA

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 8

[Tpstmoli 1 HempsMO# TuApaBIdeckuii yaap. Uto takoe dasza ynapa?
OO0BsicHUTE TIpOLIECC U3MEHEHUS JIaBIIEHUs B TPyOONPOBO/IE, TUTAEMOM U3
pe3epByapa, pH NPsSIMOM TUAPABIUYECKOM yIape.

Hanumure u nmosicHuTe Q)OPMYJ'IBI JJIA OIIPCACIICHUA CKOPOCTHU M pacxoJa IIpHu
HCTCUCHHUHU
KHUIKOCTH U3 OTBepCTI/Iﬁ 1 HaCaJo0K B aTMocq)epy IIpH IMOCTOSAHHOM HAIIOpe

JlamuHApHBIA U TypOYJCHTHBIA PEKUMBI JIBHKEHUS KUIKOCTH. [losicHUTE, 9TO
TaKoe KpUTHYecKoe yucio PeliHonpaca?

3aB. kadeapoii
«Tennorexuuka u runpasinuka» P.A-B. Typiyes

1.

I'PO3HEHCKUI TOCYJAPCTBEHHBIN HE®TSHON TEXHUYECKU YHUBEPCUTET
KA®EJIPA "TEIVIOTEXHUKA U THJIPABJIIUKA"

Huctunnuna I'mapaBauka v HedTerazopasi THJIPOMEXaHUKA
Cemectp - 4

T'pynna HB-19, HP-19-1, HP-19-2

BUJIET Ne 9

I'unpaBnuueckue norepu. Buabl ruipaBIndeckux NoTepb OCHOBHBIE (POPMYIIBI U
Onpenenenust.

I'mapaBnnueckue 3meMeHTsl NOoToKa. [ nomane KUBOro ce4eHust, CMOUYEHHBIN
NEPUMETP, TUAPABINYECKUNA pasnyc.

VYpasuenue /l. bepnyinu. [1oscHUTE TEOMETPUUECKHI CMBICH CJIAraeMbIX
ypaBHeHus /1.
beprymn.

3aB. kadenpoit
«Tennorexuuka u runpasiauka» P.A-B. Typnyes
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I'PO3HEHCKUM I'OCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWI VHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHHKA 1 THPABIHKAA"

Jucnunnuaa 'napaBauka u HedTerazopasi rijipoMexaHuKa

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 10

1. U306pasute cXeMbI ABHKEHHUS KMAKOCTH IIPU PE3KOM MOBOpoTe TpyOs! Ha 90°, a
TaK)Ke IPU PE3KOM PACUIMPEHUHU U PE3KOM CYKEHUHU TpyOOIpoBoaa U Aaiite
MOSICHEHHUS K HUM, YKa3aB, YTO XapaKTEPHO ISl ABUKEHUS MTOTOKA MIPH
IIPOTEKAaHUU €T0 uepes3 JIto00e MECTHOE COIPOTUBIICHHUE.

2. Pacxon u cpenHsisi CKOPOCTh. Y paBHeHHE Hepa3phiBHOCTH. [losgcHuTe
DHEPreTUYECKUM CMBICH CllaraeMbIX ypaBHeHus /1. bepnyiuu.

3. MHcreuenne KHUOAKOCTH U3 OTBCpCTI/Iﬁ M HacaakoB. Hanmuimrte U nmosicHUTE
q)OpMy.]'IBI 1A OIIPCACIICHHA CKOPOCTHU M pacxoJa IIpu UCTCUCHUHU )KUAKOCTHU U3
OTBepCTI/Iﬁ H HaCcaaoOK B aTMoccbepy IIpH ITOCTOAHHOM HAIIOpE

3aB. xadenpoit
«Temnorexnuka u runpasinuka» P.A-B. Typiyes

I'PO3HEHCKMI TOCYIAPCTBEHHBIN HE®TSIHON TEXHUYECKUI YVHUBEPCUTET
KADE]IPA "TEIIVIOTEXHUKA U I'MJ[PABJINKA"

Huctunnuna I'mapaBauka v HedTerazopasi THJIPOMEXaHUKA

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 11

1. OGbscuuTe, uTO Takoe A3 u A3/d, KaK HAWTH BETUUUHY A3 TIPH THAPABINICCKHUX
pacuerax. HazoBuTte 001acTH THAPABINYECKOTO CONPOTUBIECHHS TPYOOIPOBOIOB
U 00BACHUTE, KaK ONPENeNA0T 001aCTh CONPOTUBICHUS TPU THIPABIMUECKUX
pacuerax

2. JlamuHapHbiii u TypOyJEHTHBIM pEXHUMBI JBHXKEHHMS KUAKOcTU. Ywucio
Peiinonnca.

3. T'uapasnuueckue notepu. Popmyna Hapcu u lapcu-BeiicOaxa.
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3aB. kadenpoii
«Temnorexnuka u ['mapasnuka» P.A-B. Typiyes

I'PO3HEHCKUM I'OCY JAPCTBEHHbBIN HE®TSIHOM TEXHUYECKWI VHUBEPCUTET
KA®EJIPA "TEIIJIOTEXHHUKA 1 THJJPABJIUKA"

Jucnunnuaa 'napaBauka u HedTerazopasi rijipoMexaHuKa

Cemectp - 4
I'pynna Hb-19, HP-19-1, HP-19-2

BUJIET Ne 12

1. TlosicHuTe, 9TO TaKOE JIMHUS MOJIHOTO HAIlOpa U IMbE30METPpUUICCKas JIMHUS, YTO
OyIyT MpencTaBiIsaTh COOON ATH JTMHHUH NPU PABHOMEPHOM JIBIKEHUU PeabHOM
KAOKOCTU?

YUTo MOHMMAIOT MOJT TEPMHUHOM «KHUBOE CEUCHHE MMOTOKA KUKOCTH?

2. PeanbHbIC U UJI€ATBHBIC )KUJIKOCTU, OCHOBHBIC MTOHSATHUS U OTIPEICTICHUSI.
3. Kosddumuent pacxona. UtTo oH yUUTHIBAET, Kak ornpenenseTcs. YTo Ha3pIBalOT
HACaJKOM, TUIIBI HACAJIOK, UX HazHaueHue. @opMyIibl AJi ONpeAeSIEHUs] CKOPOCTH

" pacxoZa Ipru UCTCUYCHUU KUJIKOCTHU U3 OTBepCTI/Iﬁ 1 HaCaaoK B aTMOC(l)epy
IIpU MOCTOAHHOM HaAIlope.

3aB. xadenpoit
«Temnorexnuka u runpasnuka» P.A-B. Typiyes
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