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AKT COI'VIACOBAHUA

HA MeTOAWYeCKHEe PEKOMEHIalMHU 10 Y4eOHoil qucuuninde I'mapaBiauka, noaro-
TOBJIeHHY 10 npenoaasartesaeM Jlup C.B. nis cryaenroB Broporo kypca I'BIIOY
FOxHO-YPpasibCKOro rocy1apcTBEHHOI0 TEXHHYECKOT0 KOJLJIEAKA

Metoandeckne peKOMEHIAIUH TI0 BBITOJHEHHIO MPAKTUYECKUX pabOT y4eOHON AMCIUTLIU-
Hbl ['MpaBnuka npeaHa3HavyeHbl g oOydaromuxcs 0a30Boi nmoAarotoBku cnernuansaoctu 08.02.04
Bonocna0xenue 1 BOJIOOTBEACHHUE.

[IpakTuyeckne 3aHATHS SBISIOTCS BKHBIM DIIEMEHTOM Y4eOHOW IMCHIMIUIMHBL. B mporecce
BBITIOJTHEHUS TIPAaKTHYECKUX pab0T 00yJaroIfecs CUCTEMATU3UPYIOT U 3aKPETUISIOT OTYYCHHBIE TEO-
peThyecKkne 3HaHWS, Pa3BUBAIOT MHTEIUIEKTYa IbHbIE U IPOpecCHOHATbHBIE YMEHHUs, (GOPMUPYIOT dJIe-
MEHTBl KOMMETEHINI OYIyIINX CIIeHAINCTOB.

Meroanueckue pekoMeHaanuu conepkar l[loscHuTenbHyto 3amucky, [IpaBuna TexHuku 0e3-
OTMaCHOCTH TIPH MPOBEACHUM MpaKkTHYeckux padot, [lepedens u comepkaHue MPaKTUYECKUX padoT,
muteparypy (OCHOBHBIE W JONOJHHUTEIbHBIE HCTOYHHUKH, VIHTepHET-pecypchl), [Ipunokenne — obpa-
3eI] TUTYJIBHOTO JiicTa, OTYeTa 1o MpakTHIECKO padoTe.

B pesynbTaTe BBINOTHEHUS MPAKTUYECKUX pabOT CTYACHT JIOJDKEH YMETh UCIOIb30BaTh MPO-
rpaMMHOE obecrieueHrne B MPOo(ecCHOHATBLHOM NeATENbHOCTH; MPUMEHSATh KOMIIBIOTEPHBIE U Tele-
KOMMYHHUKAIIMOHHBIE CPEJCTBA; 3HAaTh COCTaB MH(MOPMAIIMOHHBIX U TEIEKOMMYHHUKALMOHHBIX TEXHO-
JIOTUi; (PYHKIHUU U BO3MOXHOCTU UCIOJB30BaHUs MH(OPMALIMOHHBIX TEXHOJIOTUN B IMpOodecCHOHa b-
HOM J1eATEIbHOCTH.

Metoauueckue pEeKOMEHJALMU 10 BBINOJIHEHUIO MPAKTHMYECKUX padoT mpeisiaraercs Hc-
I0JIb30BATh JIJIsl IPOBEJCHUS MPAKTUUYECKUX 3aHSATHUM CO CTYIEHTaMHU, a Tak K€ JUIsl CAMOCTOSITEIIbHO-
IO U3Y4YEeHHUS CTYACHTAMU MPAKTUYECKON YaCTH ITUCIUILINHBL.

VYka3aHHbIE METOJMYECKHE PEKOMEHAIIMN 10 BBIMOJIHEHHUIO MPAKTUYECKUX paldoT Mo y4eo-
HOM mucrumiuHe [wapaBiuka mpeyaraeTcs HUCIOJb30BaTh I OOy4YalOUIMXCA CHENHaTbHOCTH
08.02.04 Bogocnabxenue u BogooTBezenue (06azoBas nmoarotoka) HOVYpI'TK ounoit hopmbr 0Oyue-

HHA.

FeHepanlﬁﬁéﬁ»‘: ; «ApxutektypHas ~ Macrepckas
Mapxirerepay:| o 4 8~/ 0 42/~ A.A. Mapxurrerep
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Metoquyeckne  peKOMEHJAIMU 1O  BBINOJHEHHUIO  JJAOOpaTOpHO-
MPaKTUYECKUX paboT mo y4yeOHOUl nucuuruimHe [uapaBnuka npegHa3HaAYCHBI
s oOywaromuxest 1no  crneuuanbHocT  08.02.04  BopmocHaOxkenue u
BOJOOTBE/ICHUE.

[IpakTyeckue 3aHATHS  SBISIOTCA BAXHBIM  DJIEMEHTOM  y4eOHOM
JTUCLUUIUIMHBL. B mporecce BBIMOTHEHUS MPAKTUYECKUX paboT oOydaromiuecs
CUCTEMATH3UPYIOT U 3aKPEIUIAIOT TMOJy4YeHHBIE TEOPETHUUYECKUE 3HAHUS,
Pa3BUBAIOT HHTEIIEKTYallbHble W MpodeccuoHanbHbIE YMEHUS, (POPMUPYIOT
AJIEMEHTHI KOMIIETCHIIUN OyAyIIUX CIEIUATUCTOB.

Mertoauyeckne peKOMEHAAIMKM TpeAHa3HAYeHbl JJIi  OpraHu3alluu
BBITIOJIHEHUSL JIa0OPATOPHO-TIPAKTUYECKUX pPabOT MO Yy4eOHOW MUCIUILIINHE
I'mppasiuka.

[Iporpammoit  ydeOHOW AUCIUIIMHBI — MPEAYCMOTPEHO BHITIOJIHEHUE 3
7a0opaToOpHBIX U 4 TPAKTUUYECKUX pabOT, HANpaBJICHHBIX HA (POPMHUPOBAHHE
INEMEHMO8 CeOYIOULUX KOMNEMEHYUIL:

OK.01 BwriOupath criocoOsl pemieHus 3aaa4 npodeccuoHanbHOM AesTeIbHOCTH,
NPUMEHHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK.02 Ocy1iecTBasaTh MOUCK, aHATU3 U MHTEPIPETAIINIO0 HHPOpMAITUH, HE00X0-
JUMOM JIJ1s1 BEITIOJTHEHUS 3a/1a4 TPOo(ecCHOHaIbHOM eI TeIbHOCTH;

OK.03 TInanupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JINY-
HOCTHOE Pa3BUTHE;

OK.04 PaGoraTh B KOJIJIEKTUBE U KOMaH/e, 3¢ ()EKTUBHO B3aUMOICHCTBOBATH C
KOJUIEraMu, pyKOBOJICTBOM, KIIMEHTAMH;

OK.07 CopueiicTBOBaTh COXpaHEHHUIO OKPYIKAOIICH CpeIbl, pecypcocoepexe-
HUI0, 7 ()EKTUBHO IEMCTBOBATH B UPE3BBIYAWHBIX CUTYAIIHSX;

OK.09 Hcnonw3oBaTh nH(DOPMAITMOHHBIC TEXHOJIOTUU B MPOPECCUOHATIBHOM JIe-
ATEIIbHOCTb;

IIK 1.2. Onpenenars pacyeTHBIE PaCXOAbl BOIbI;
IIK 1.5. Pa3pabatbiBaTh 4epTEKU PJIEMEHTOB CUCTEM BOJOCHAOKEHUS U BOAOOT-
BEJICHUS,

[IK 2.4. [TnanupoBath oOecnieueHre padOT B YCIOBHSIX YPE3BbIYAMHBIX CHTYa-
1005178

YMEHUU'

® ONpEIeNATh THAPABINYECKOE TABJICHUE, PEKUMBI IBUKECHUS KUJKOCTEM,
UX BUJIBI U XapaKTEPUCTHUKHU;

® [IPOM3BOJMTH THAPABINYECKHUE PACUCTHI HAMIOPHBIX U OE€3HANIOPHBIX TPY-
OOTIPOBOIOB,;



00001IeHHEe, CHCTEMATH3ALHUIO, YIVIYOJICHUE U 3aKpelVICHUe 3HAHUIL

® OCHOBBI THIPOCTATUKU U THUIPOJIUHAMUKH, BUJBI TUAPABINYECKUX COMPO-
TUBJICHUH, PEKUMBI IBUKECHUS KUJIKOCTEH;

® JIBIKEHUE )KUIKOCTEH B OTKPBITBIX PyciaX, FPYHTOBBIX BOJ, JKUJIKOCTHU B

HANOPHBIX TPYyOONpPOBOJAX;

e (e3HaNopHOE JBWKEHUE B KaHajax M TpyOax, UCTEUEHHE >KUIKOCTEH W3

OTBEPCTHUS U HACAIOK

Onucanue Kaxaou 1ab00paTOPHO-NIPAKTUYECKONH pabOThl COJEPKUT HOMED,
Ha3BaHWEe W 1esib PadoThl, (opMHUpyeMble B MPOIECCE BBIMTOJIHEHHUS PabOTHI
3HaHUS, YMEHUS M DJJEMEHTbl KOMIETEHLHH, TEOPETHUYECKOE H3II0KEHUE
HEOOXOIMMOI0  MaTepuajia, BapuaHThl  3aJaHUil, ONHCAHME  aJrOpUTMa
BBIMOJHEHUSI Pa0OThl U KOHTPOJIBHBIE BOMPOCHI (C II€JIbIO BBISBUTh U YCTPAHUTH
HEJOYETHl B OCBOCHUH MaTepuaia).

Jist mosydeHusl JTOTIOJHUTENbHOM, Oojee MoApoOHOM uHGOpMAIMK 10
OCHOBHBIM  BONpOcaM y4eOHOM  JUCUMIUIMHBI B  KOHIIE METOJAMYECKHUX
pEKOMEHaIUi IPUBEICH NepeyeHb NHPOPMAIIMOHHBIX HICTOYHUKOB.

OTueTsl CTYJEHTOB IO J1abOpaTOPHO-NIPAKTUUECKUM pPadOTaM JOJKHBI
colep)KaTh HOMEp, Ha3BaHHWE U LeJdb pPaOOThl, BBHINOJIHEHHbIE 3aJaHUs U UX
pE3yNbTaThl, OTBETHI HAa KOHTPOJBHBIE BONPOCHI M BBIBOABI 10 IPOJEIaHHOU
pabore.

HEPEYEHD ITPAKTUYECKHUX PABOT



JJIS1 OYHOM (POPMBI 00yYeHUs!

Yacel Ha BbI-
Ha3Banue pabot MOJIHEHUE pa-
00THI
[Ipaktuueckas | OnpezneneHue JaBIEHUS KUAKOCTH B COCYE 2
pabota Nel
[Ipaktuueckass | OnpeaeseHue peKUMOB ABUKEHUS )KUIKOCTU 2
pabota Ne2
JlaGoparopnas | UccienoBanue ruipaBinyecKuX CONPOTUBIIE- 2
paGora Nel HUN BOJIONIPOBOJIHON apMaTyphl
[Ipaktuueckas | OnpenesieHre THAPABINYECKUX COMPOTUBIICHUN 2
pabota Ne3
JlaGopatopnas | Onpejenenue n1aBjieHus B TpyOOIpoOBOIe 2
pabota No2
[Ipaktuueckas | ['mapaBnuyeckuit pacuet TpyOOIpoBOa HEMpe- 2
paGora Ned PBIBHOM pa3jgadu
JlaGopatopnas | Onpezenenue pacxoa Bojbl B IIPSMOM KaHajie 2
pabora Ne3
Uroro 14
TPEBOBAHUA K OOOPMIJIEHUIO OTUETA
Kaxxnas otuetHas pabota qOIDKHA CONEPKATh!

1. Homep u Ha3BaHME MPAKTUUECKOU PaOOTHI

2. llenb paboThI

3. Pacuetst

4. BriBoJ 1o padote

5. OTBeThl HA KOHTPOJBHBIE BOIPOCHI

Kaxnmas ortuetHas pabora aoikHa OBITh aKKypaTHO O(OpMIIEHA U BJIOKEHA B
nanky ¢ (aitmamu. OTYET MOXKHO BBINOJIHATh B PYKOIIMCHOM BapUaHTE WU C MpPUME-

Henuem [IK. IlepBbiii ¢aiin B manke MOJKEH COAEPKAaThb TUTYJIbHBIN JIMCT YCTaHOB-
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neHHoro obpasua (npuioxenue A). Kaxnas orueTHas paboTa NOAMUCHIBAETCS MPENO-
JaBaTeNieM Tociie e€ 3allUThl U XPaHUTCS B MAaNKe Y CTyAEHTa 10 KOHIa y4eOHOro ro-
na. B konue | cemecTpa cTyZeHT 0053aH cAaTh NANKy CO BCEMU, MOJNUCAHHBIMU Ipe-
nojiaBatesieM, paboTaMu M TIOTYYUTh 3a4eT MO JIabopaTOPHO-MIPAKTHUECKUM paboTam
3a ToJI. 3a4eT 1Mo J1abopaTOPHO-MPAKTUYECKUM padOTaM CTaBUTCS MPU HAJIUYUM B Mall-

K€ BCEX OTUETHBIX padoT, MPOBEICHHBIX B IPYMIIE.

Kpurepuu oueHuBaHus Ja0OPaTOPHBIX U MPAKTUYECKUX PadoT

Kpurepun Ouenka

PGBYJ'IBTaTBI IMIOCYMTAaHbI, CACIaH HGO6XOI[PIMI>II>1 aHalin3, Impa-
BHJIBHO JdaHbI IMCbMCHHBIC OTBCTBI HAa KOHTPOJIBHBIC BOIIPO- OtnuyHO
Chbl, IIPAaBHJIbHO 3apHUCOBAHBbI CXCMbI 1 CACIIAH BBIBO/I

PGBYJ'IBTaTBI ITIOCYMTAHBbI, HC CACIaH aHaJadn3, HC TOYHO JaHBbI
IMHUCbMCHHBIC OTBCTHI Ha KOHTPOJBbHBIC BOIIPOCHI, ITPABUJIBHO XOpOHIO
3aPpHUCOBAHbI CXCMbI U CACIAaH BbBIBO/

PGSYJ'IBTaTBI IIOCYUHNTAaHbl, HC CACIaH aHaJIn3, HC TOYHO JaHBbI
IMNCbMCHHBIC OTBCTHI Ha KOHTPOJBbHEIC BOIIPOCHI, HE IIpa- YI[OBJ'ICTBOpI/ITeJ'II)HO

BHJIBHO 3apHCOBAHBbI CXCMbI 1 HC TOYHO CACJIAaH BBIBO




PCSYJ'IBTEITBI HC ITOCUYHUTAaHbl, HC CACIIAH aHaJIn3, HC AaHbI
IMUCbMCHHBIC OTBCTHI HA KOHTPOJIbHBIC BOIIPOCHI, HE IIpa-
BHJIbHO 3apHUCOBAHBI CXCMBI U HE CACJIaH BBIBOJ

HeyoBiieTBOpUTEIBHO

IIpakTuueckasi padora Ne 1.

Onpeoenenue 0asieHusn HcuOKOCHU 6 cocyoe

Heab padoThbi: OCBOCHHE TEXHUKU U3MEPEHHUS MIIOTHOCTH, TEIJIOBOTO PaCIIUPEHUS,

BA3SKOCTHU M ITOBCPXHOCTHOI'O HATAKCHHA )KHI[KOCTCfI.




Cxema ycTpoiicTBa.
1 — TepmomeTp;
2 - apeoMeTp;
3 — BUCKO3UMETD;
4 - KanWIISIPHBIA BUCKO3UMETP;
S — cTajarMoMeTp.
Onpenesnenue ko3¢pGpuuMEeHTA TEIVIOBOI0 paCIIMPeHHs JKUIKOCTH.
IMopsaok BbINOJHEHUS] PA0OTHI:
1) [loncuutaTe 0OIIIEE YMCIIO TPATYCHBIX IETCHUN AT B IIKaJle TEPMOMETpPA HU3MEPUTH
paccrosiaue | MeX Ty KpallHUMU IITPUXaMU IIIKAJTB.
2) BeIuuCIuTh MpHpalieHue 00beMa TEPMOMETPHUCCKOM KUIAKOCTH AW = ar’l, Te I-
paauyc Kanwuisipa TepMOMETpa.
3) C yuerom HauanbHoro (mpu 0°C) o6bema TepMomMeTpuyeckoil xkumkoctd W - 3Haue-

HUEe Kodh(DHUIMEeHTa TeTIIOBOTO pacmupeHus: f, = (AW /W)/AT u CpaBHHUTH €T0 CO 3Ha-

YCHUCM ﬂ*T . 3HaUeHUE HCIIOJIb3YCMbIX BCIMYNH 3aHCCTH B Ta6J'II/II_Iy.

XKuakocts P KT/MS g, Mllat | g, C*t v-10°M%/c | cH/™
Bona npecnas 998 0,49 0,15 1,01 73
CroupT STUIOBBIN 790 78 1,10 1,52 23




Macno:

Astoi M-8B 900 0,60 0,64 300 25
NunyctpuansHoe 900 0,72 0,73 110 25
20

Tpanchopmaroproe | 890850 0,60 0,70 30 25
AMTI-10 0,76 0,83 20 25

Kuakocts B TEpMOMETpPE — aBTOJ.

Bun r,cM W,cem® AT,°C |L,cm AW, g, °Ct | poCt
KUIKOCTH cM

N3mepenne mI0THOCTH KUIKOCTH AapPEOMETPOM.
IMopsiiok BbIMOJIHEHUS PA0OTHI:

1) M3mepuTh riyOuHy morpyskeHusi h apeomeTpa 1o MUUTMMETPOBOH IIKAJIC HA HEM.
2) BBIYHCIUTH MIOTHOCTH KUAKOCTH 110 popmysie p =4m/(zd’h) rae T u d —macca u
auaMeTp apeomeTpa. J1a (popmylia MmoyydeHa myTeM MpUpaBHUBAHUS CUJIBI TSKECTH
apeoMerpa G=M(Q ¥ BBITAIKUBAIOIICH (apXUMeA0BOM) CHIIbI PA=PgW , r1e 00beM mo-
rpyeHHoi yactu apeomerpa W= (z d%/4)h.
3) CpaBHUTH ONIBITHBIE 3HAYEHUS IJIOTHOCTHU P CO CIIPAaBOYHBIM 3HaueHUEM p* . 3Haue-

HHUC HCIIOJIB3YyCMbIX BCIINMYHNH CBCCTHU B Ta6HHHy.

Bunkug- | m, T d, cm h ,cm p,r/em® p,r/em®
KOCTHU

Onpenaesienne BA3KOCTH BUCKo3uMeTpoM CToKCa.
Ilopsinok BbINMOJTHEHUSA PA0OTHI:
1) IToBepHyTH ycTpoiicTBo Nel B BepTukanbHOi mnockocTy Ha 180° 1 3adukcupoBath
CEKYHIOMEPOM BpeMsi t IPOXO0KACHHUS IIIAPUKOM pacCTOsSHUsA | Mexay 1ByMs MeTKaMu

B npubope 3. [llapuk goyKeH nanath Mo OCU eMKOCTH 0€3 COMPUKOCHOBEHUS CO CTEH-

10



kamu. ONBIT BBITIOJHUTE 3 pasa, a 3aTeM ONpeAeanTh cpeaHeapudpMeTHuecKoe 3Haye-
HHe BpemeHu t.

2) BeuuciIuTh ONBITHOE 3HAUEHUE KUHEMATUUECKOT0 KOA(pPHUIIMEeHTa BI3KOCTH KUIKO-
cti v =gd*t(p, / p—-1) /(18] +43.21(d / D)) , rae g - yckopeHue cBoboaHoro nagenus; d, D
- IUAMETPhI APHUKA U HWIMHIPUUECKON EMKOCTH; P, Pw - IIIOTHOCTH KUJIKOCTU U Ma-
TepHala MapuKa;

3) CpaBHUTH ONBITHBIM MyTeM 3Ha4YCHUE KOA(DPUIIUEHTA BA3ZKOCTH v C TaOJIMYHBIM

3Ha4YeHHEM v * . 3HaUCHUS HCITIOJIB3YyCMbIX BCJIIMYHUH CBCCTH B Ta6J'II/I]_Iy.

Bun ey t,c I.m d,m D,m O m, o.M | v*MP/c

5

KUIKOCTHU | kr/M3 Kr/m°

N3mepenne BA3KOCTH KANMJJISIPHBIM BUCKO3UMETPOM.
IMopsnok BbINOJHEHUS] PA0OTHI:
1) IlepeBepHyTh ycTpoicTBO Nel B BepTUKAIBHON MIIOCKOCTH U OMPENIETUTH CEKYHI0-
MEPOM BpeMs CTEUEHUS Yepe3 Kamuuiap o0beMa KUIKOCTH MEXTY METKAMU U3 €MKO-
cTu BUCKo3umeTpa 4 u temnepatypy T o tepmomerpy 1.
2) Beiuucnuth 3HaUCHHE KHHEMAaTHYeCKOro koddduimenTa Bi3kocT v = Mt (M — mo-

CTOSTHHAs MpUOOpa) U CPAaBHUTH €ro ¢ TAOJWYHBIM 3HaUCeHHEM. JlaHHBIC CBECTH B Ta0-

JIALLY.

Bung xun- | M,m%/c? t.c vM?/c T,°C D *y2/c
KOCTH

HN3mepeHne MOBEPXHOCTHOIO HATHKEHHUS CTAJIarMOMETPOM.
Ilopsiaok npoBeneHnst padoThbI:
1) [ToBepuyTh ycTpoiicTBO Nel 1 mojicuUTaTh YKUCIO Karelb, MOJYYEHHBIX B CTaJlarMoO-
MeTpe 5 u3 o0bemMa BBICOTOM S Mex Iy AByMst MeTkamu. OTBIT TOBTOPUTH TPU pa3a u

BBIYUCIINTL CPCAHEC apI/I(l)MeTI/IquKOe 3HAYCHUEC YMCJIa Kareab N.
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2) Haiitu onbiTHOE 3HaueHue K03 (HUIIeHTa TOBEPXHOCTHOIO HaTsKeHus o = Kp/n (K

— IIOCTOsSAHHAaA CTaHaFMOMeTpa) " CPAaBHUTH €TO C TaOJIUYHBIM 3HAUCHUEM. I[aHHBIG

MPUBECTH B TAOJIUILY.

Bun xxun-
KOCTH

K,m3/c

Yo, KT/M°

0 ,H/™m

O *H/m

BrBon:

IIpakTuyeckas padora Ne 2.

Onpeodenenue pexcumos 08UNHCEHUA HCUOKOCHU

Hean padorei: HabmoneHne mnoTOKOB KUIKOCTU C PA3IMUHON CTPYKTYPOU U BBISIBIIC-

HUe (HaKTOPOB, BIUSIOMINX HA CTPYKTYPY.
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1,2-6aku; 4,5-0nbITHBIC KaHAJIBI;  /-pelIéTKa;
3-meperopika; 6-1118718; 8-ypoBHeBas IIKana;
IMopsanok BbINOJTHEHUsI Pa0OTHI.

1. Co3natp B kaHaie 4 JaMUHAPHBIA PEKUM JIBMXKEHUS KUIKOCTU. JlJig 3TOTO Npn
3aroJHEHHOM BOoi Oake 1 mocraBUTh ycTpoiicTBO 6akom 2 Ha ctoi. (Puc. a)
Ha6nrogaTs cTpykTypy mOTOKa.

2. TloBepHYTh YCTPONCTBO B BEPTUKAIBHOM IIJIOCKOCTH IO YacOBOM cTpeiike Ha 180°
(puc. 0). HaGmronath TypOyIE€HTHBIN pEKUM TEUEHHUS B KaHAJE 5.

3. Ilpu 3amonHeHun BoAoW Oake 2 MOCTaBUTh YCTPOWCTBO TakK, 4TOOBI KaHal 5 3a-
HSJT HUKHEE TOPU30HTAIBHOE MmoJiokeHue(puc. B). Habmronate B kaHalie mporiecc
nepexoza oT TypOyJIEHTHOTO PeXXUMa K JJAMUHAPHOMY.

4. Tlpum 3amosHeHUH BOJOM Oake 2 MOCTaBUTh YCTPOMCTBO TaK, YTOOBI KaHa! 4 3a-
HSJT HIDKHEE TOPHU3OHTaldbHOE TosioxkeHue (puc.r). HabmomaTe 3a cTpyKTypoit
MOTOKa B 0ake MpH BHE3AIMHOM CYXXEHUH, BHE3AITHOM PACIIUPEHUHN B KaHAJE 3a
IIEJTBIO U TIPH BBIXOJIE TIOTOKA M3 KaHaia B 6ak 1. OOpaTUTh BHUMaHUE HA Bajlb-
IIOBBIC 30HBI, TPAH3UTHYIO CTPYIO U CBSI3b CKOPOCTEH C TUIOMIAISIMUA CEYCHHUI Ka-
HaJIOB.

5. Ilpu 3anonnenHom Oake 1 HaOMOAATh CTPYKTYPY TE€UEHUS MPU OOTEKAHUU TMepe-
ropojiku 3 (puc. n).

6. Cnenatb 3apUCOBKY CTPYKTYpPbI IIOTOKOB.
13



JlaMuHapHbIN pe-

KM

TypOyneHTHBIH

peKUM

Pacmupenue no-

TOKa

OOTekaHue CTEHKH

BriBox:

JlabopaTopHas padora Ne 1.

Hccneoosanue cuopasnuueckux conpomugieHuil 6000nPOBOOHON apmamypol

Heab padoTel: [IpnodpeTeHre HABHIKOB MO U3MEPEHHUIO THAPOCTATHIECKOTO JABICHUS

KHNIKOCTHBIMH HpI/I60paMI/I.
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1.ITonocth ¢ aTMOChEPHBIM JTABIICHUEM;

2. ONBITHBIN pe3epByap; 3-MbE30METD; 4-ypOBHEMETp; S-MaHOBaKyMeTp; 6-

MbE30OUETP; 7-BaKyMETP.

Hopsinok BeIMOTHeHUsI padOTHI

1. B pesepByape 2 Haja >KHAKOCTBIO CO3[aTh JIaBJIEHHWE BBINIE aTMOC(EPHOro

(Po>Pa), 0 uém cBUIETENHCTBYET MPEBBILICHUS YPOBHS KUIAKOCTH B MbE30METPE
3 Haj ypoOBHEM B pe3epByape U NpsIMOM Iepenaj ypOBHEH B MaHOBAaKyMETpeE
(puc. a).[ns1 3TOr0 yCTpOoMCTBO MOCTAaBUTh HA MPABYIO CTOPOHY , 3aT€M MOBOPO-
TOM €ro MPOTHUB YaCOBOM CTPEJIKM OTJIUTh YacCTh >KHAKOCTU U3 JIEBOTO KOJEHA
MaHOBaKyyMeTpa 5 B pe3epByap 2.

CusaTh MOKa3aHus nmbe3omerpa hm, yposaemepa H n manoBakyymetpa hwm.
Boruncnuth abcoii0THOE JaBJCHUE Ha JIHE pe3epByapa uepe3 MOKa3aHus Mbe30-
METpa, a 3aTE€M uYepe3 BEJIUYUHBI, U3BMEPEHHBIE YPOBHEMEPOM U MAHOBAKyyMeET-
pom. I OLIEHKH COMOCTAaBUMOCTH PE3YyJIbTATOB ONPE/ICICHUS 1aBICHUS Ha JTHE
pe3epByapa IByMs MyTSMU HAWTH OTHOCUTEIBHYIO MOTPEITHOCTH Op.

Han cBOoOOAHOV TOBEPXHOCTHIO JKUIKOCTH B pe3epByape 2 cO3/aTh BaKyyM
(Po<Pa), xorna ypoBeHb KHJIKOCTH B MbE30METPE 3 CTAHOBUTCS] HUXKE . YEM B pe-
3epByape. A Ha BakyymMMeTpe S5 mosiBisieTcs ooparHeii epenaa He (puc. 6). s
3TOTr0 YCTPOMCTBO MOCTABUTH HA JIEBYIO CTOPOHY, 4 3aT€M HAKJIOHOM BIIPABO OT-
JUTh 4YacTh >KUJAKOCTH M3 pe3epByapa 2 B JIEBOE KOJIEHO MaHOBaKyyMmeTpa 3.

Janpiie cm. 1m.m.2 u3.
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5. NEepEeBEpPHYTh YCTPOWCTBO MPOTUB YACOBOM CTPENKH (pUC. B) U ONPEAEIUTh Ma-

HOMETPHUYECKOE WM BaKyyMMETPUUYECKOE JaBJIEHUE B 3a1aHHON Touke C yepes

[IOKa3aHUs NIbe30MeTpa 6 , 3aTEM C LEJIbIO IPOBEPKU HAUTH €ro Yepe3 MOKa3aHus

00paTHOTO MbEe30METPa 7 U YPOBHEMEPOM 4.

No /1t

HanmenoBaunue Benu-
YUH

O0o3HaueHus,
bopmybl

YcnoBus onkiTa
Po) Pa Po (Pa

[Tbe30MeTpuyecKas BbI-
coTa, M

hn

YPpOBEHB KUJKOCTH B
pe3epByape, M

H

ManomeTrpuyeckas BbI-
coTa, M

hm

Bakyymmerpuueckas
BBICOTA, M

AOGcCoI0THOE JaBiIeHHe
Ha JJHE pe3epByapa 1o
MOKa3aHUIO TbE30MET-
pa, lla

AOCOIIOTHOE JTaBJICHHE
B pe3epByape Haj KUI-
KOCThI0, I1a

AOCOJIFOTHOE NaBJIEHUE
Ha JTHE pe3epByapa ye-

pe3 MokazaHusl MaHOBa-
KyyMeTpa U ypOBHEMe-
pa, lla

OTtHOCuTENbHAS 110-
I'PEIIHOCTh Pe3yJIbTaTOB
OTIpEICIICHUSI TaBICHUS
Ha JIHE pe3epByapa, %

% =100(p-p*)/ p

BriBos:

ean padoTbl: OCBOCHUE PACYETHOTO METOJIa OMPEACIICHUS PEKUMA TCUCHUS.

IIpakTuyeckas padora Ne 3.

Onpeodenenue 2u0pagiuiecKux COnpOmMueieHull
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IHopsinoKk BbINOJIHEHHs PA0OTHI.

1. Co3znatp B kaHaje 4 Te4yeHUE KUAKOCTH MPU MPOU3BOJIBHOM HAKJIOHE YCTPOMCTBA
Ne3 ot ce0s.
2. U3meputsb Bpems t nepemenieHus: ypoBHs BOJIbl B 0ake Ha HEKOTOPOE PAaCCTOSIHUE
S u cHaTh NOKa3aHusa TepMoMeTpa T, Haxoasuerocs B yctpoictae Nel.
[ToacunTaTh yncio PeitHosbACa MO MOPAJIKY YKa3aHHOMY B TaOJIHIIE.
4. TloBepHYTh YCTPOMCTBO B €ro IjocKocTh Ha 180° U BBIMOJHUTH OINEpalUM IO
H.II. 2,3.
5. CpaBHUTH MOJIyYEHHbIE 3HaUYCHUS 4ucen PelHombaca Mexay coOOM, U 3aTeM Ha
OCHOBE CPaBHEHUS C KPUTHUUECKUM 3HAUCHUSIMHU, CCJIaTh BBIBOJ O PEKUME Teue-
HUS.
Ne i/t HaumenoBanue Benu- | O6o3naueHus, popmynsl | Ne ombiTa
YUH 1 2
1 N3menenue ypoBHs BO- | S
Il B OaKe, cM
2 Bpewms nabmronenus 3a | t
YpOBHEM, C
3 Temnepatypa Boasl, °C | T
4 Kunemarnyeckuii Ko- v =17,9/(100+ 34T +0,227?)
3 PUIUEHT BI3KOCTH
BOJIBI, CM2/C
5 OO6BeM BOJIBI, TIOCTY- W=ABS
naromei B 6ak 3a Bpe-
M t, cm®
6 Pacxon Bojbl, cm/c Q=W/t
7 Cpennsisi CKOpOCTb Te- V=Q/ 0,
YyeHs B KaHaJjle, CM/CEK
8 Yucno Pelinonpaca Re=Vd/v
9 Hazpanwme pexxnma te- | Re(<,>)Rex=2300
YEeHUs
BriBona:

JlaGoparopHasi paGora Ne 2.

Onpeodenenue oasnenus 6 mpyoonpogooe
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Heap padorei: OnbITHOE OATBEpkKAEHUE ypaBHEHU J[.bepHyiy, T.€. NOHMKEHU

MEXaHUYECKOU 9HCPIruuU 1o TCYHCHUIO U IIEpexoga HOTGHHI/IaHBHOﬁ 9HCPIruu B KHHCTHU-

YEeCKYyI0 U 00paTHO (CBSI3U JaBJIEHUS CO CKOPOCTHIO).

Ilopsiiok BbINOJHEHHUs padoOThI.
[Tpu 3anonHeHnu Boj0il 6ak 2 nmepeBepHyTh YCTPOMCTBO JIJISl OJYUYECHUS TEUCHUS
B KaHaJIe IEPEMEHHOI0 CEUYCHHUS 3.

CHATh Mokazanus nbe3omeTpa Hn=P/(pg) mo HMKHUM YacTIM MEHHCKOB BOJbBI B

HUX.
3. M3mepuTth BpeMs t mepemerieHus YpoBHs B 0ake Ha MPOW3BOJBHO 3aJaHHYIO Be-
JIUYUHY S.
4. Tlo pasmepam A u B momepeuynoro cedeHus 0aka, S, U BpeMeHHU ! ompeeIuTh
pacxoj BoJbl B KaHaje , a 3aTeM ckopocTtHbie HK u momHbsie H Hamops! B ceueHu-
SX KaHaja 1o MOopsJIKY, YKa3aHHOMY B TaOJuIIe.
5. BBIYepTUTH MTBE30METPUUECKYIO JIMHUIO U HAITOPHYIO JINHUIO.
6. IlpoaHanmu3upoBaTh U3MEHEHHE MOJTHON MEXaHHUYECKOH, MOTEHIIMATIBHOW U KUHE-
THUYECKOM SHEPTUMU.
O6paboTKa ONBITHBIX JAHHBIX.
Ne | HammeHoBaHue O0o3HaueHus, Ceuenus kaHaia
/| Bennuun. dbopmyITbI i jurpIv v vl
1. |Ilmomanes ceueHmsa kaHajia, CM | M
2. | Cpennsisi CKOPOCTb, CM/C V=0Q/®»
3. | [Ibe3omerpuueckuii Hamop, cM | Ho=P/(pQ)
4. | CKOpOCTHO Hamop, cM HK:V7
29
5. | IMonHblii HATIOP, CM H=P/(pg)+V?(29)
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IBE3OMETPHYECKAA THHHA
(MoKasHBAETHIMEHEHHE
DOTEHIHATEHOH SHEPTHH BIONL
TOTOKA)

C
I -
T
| | |
1- |
I:I T ! T ! T II T I‘ T il
I I m IV v VI
YYaCTOK

YYACTOK

BriBo:

IIpakTuyeckas padora Ne 4.



T'uopasnuueckuii pacuem mpyoonpoeooa HenpepvleHOll pazoauu

Hean padorbi: OCBOECHUE IKCIIEPUMEHTATBHOTO M PACUETHOTO CIIOCOOOB OIPEACICHHSI

IMOTCPb HAIlOpa HAa TPCHUEC 110 JJIMHC.

D=0.5 cm; w=0.25 cm”"2; A=21 cm; B=4 cm; T=24 °C; S=7 cm; t=30 c;

Ilopsiiok BbINOJIHEHHUs PadoOTHhI.

. IIpu 3anmonHeHHOM BOJI0M 0ake MOCTaBUTh YCTPOMCTBO Ha CTOJ OakoM 2.

. CHATBH MOKa3aHus NbE30MCTPOB -V , ABMCPUTDH BPCMsI t HN3MCPCHUA YPOBHS B Oa-

K€ Ha MPOU3BOJILHO 33/IaHHYIO BEIMYUHY S U TeMIEpaTypy | B MOMEIICHUH.

. HOCTpOI/ITB 1O TOKAa3aHHAM IIbE30MCTPOB IMIbE3OMCTPUICCKYIO JIMHUILO. Ha »stoint

JIMHUHA BBIACIUTD Y4AaCTOK C ITOCTOAHHBIM HAKJIOHOM. OHpe)IGJ'II/ITB €ro JUIMHYy € U

OIIBITHOC 3HAYCHUC ITOTCPb he o nmokaszauusm KpaﬁHHX IMbC30MCTPOB Ha HEH.

Haiitn uncno PeiiHob/ca u pacuéTHOE 3HAYCHHUE MOTeph Hamopa he* mo mopsi-

Ky, H OTHOCUTCIBHOC PACXOKIACHUC OIIBITHOI'O U paC‘IéTHOFO 3HAYCHUM IMOTCPb

Harmopa.

Q=ABS/t=19.6 cv’/c; V=0/w=19.6/0.25=78.4 cm/c

AOGCOIIOTHYIO MIEPOXOBATOCTh CTEHOK KaHajla MpUHATHh paBHOW  A=0,001 mm.

Ne | HanmeHOBaHUE BEIMYUHEI O6o3HaueHus1, GOPMyIIbI 3HaueHus
1. | [Toka3auus MbE30METPOB, CM Iy Fy 7:5.5:4:3.8:1.5
(P)" /()
2. | JlnvHa yyacTka ¢ paBHOMEpHbIM | |
JIBHKEHUEM, CM
3. | OnpITHOE 3HAYCHHE ITOTEPh h =P, /(pg) - P,(p9)
HAIopa MOAJIMHE, CM
4. | Kunemarnaeckuit koaddumuent | 9=17.9/(1000 + 34T + 0.22T ?)
BA3KOCTHU BOABI, cm’ /¢
5. | Yucno Peiinonbca. Re=Vvd/v
6. | KoapumuenT tpenns A=64/Re

mpu Re<2300
2300<Re<10d/A
Re>10d/A

%=0.316/Re "%
%=0.11(68/Re+ A/d)"*
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7. | PacueTHO€ 3HaUeHUE MOTEPh
Haropa 1o JJuHe, CM

2
o
d)2g

8. | OTHOCUTEIBLHOE PACXOKICHHUE.

s =(h +h*/h

BrBon:
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JlabopaTopHas padora Ne 3.

Onpeodenenue pacxooa 600vl 6 NPAMOY201bHOM KaHAle

Hean padorei: OnpeneneHne ONbITHBIM ITyTEM MTOTEPH HAIlOpa Ha IPEOIOJIEHUE MECT-

HBIX COHpOTI/IBJIeHI/Iﬁ H CPpaBHCHHUC UX C PAaCCUUTAHHBIMHU 110 MHKCHCPHBIM (i)OpMy.HaM.

1. Tlepenectu u3 TabauIlbl JI.p. Neb6 3HaUEHUS TUIOMIA[EH CEUYESHUN U CKOPOCTEH.

2. Onpenenuthb ONBITHBIE 3HaYeHH MecTHBIX ToTeph hm(hbc,hp) u3 rpaduka.

ITopsiaoKk BbINOJIHEHHUs PadoOTHhI.

3. Haiitn paC‘{éTHOG S3HAYCHUSA MCCTHBIX IMOTCPb, CPABHUTH UX C OIIBITHBIMU.

Ne | HaumenoBauue | OOo3HaueHue Bun conporuBiieHus
p | BEJIUYUH dbopmyn Cy)XCHHUE pacinpeHue
1 (1) 2(111) 1(1V) 2(V)

1. | IDmomanu ceue- | ®

HUH, cM?
2 | Cpengnue cxopo- | V2

CTH 3a COIpo-

THBJIICHUEM, CM
3 | OnbITHOE 3Ha- hm(hbc,hp)

YEeHHE MECTHBIX

MOTePh, CM
4. | KoapdurmenTs @,

MeCTHBIXuCOHpO- Soc =0.9 1~ ;1

THBJICHUH

ésp - & -
a)Z

5, | Pacuernoe 3a- | h =&V /(0g)

YEeHHE MECTHBIX

MOTEPH, CM
BriBox:
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