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TeopeTnueckuiu Typ, 9 Kiacc

1. Mas1ieHbKUI IIOT

Ot mpsimoro 6Gepera pekM OTTOJKHYIM HEOONbIION
KPYIJIbII TUIOT, COOOLIMB €My B HApaBJIeHUH, TTePIIEHAN-
KyJISIPHOM Gepery, CKOpPOCTb v, PABHYIO 110 MOAY/IIO CKOPO-
CTU TeueHUs peku. Uepes Bpemd ¢t = 10 c IUIOT yOAIUIICH
OT TOYKM CTapTa Ha paccTosiaue | = 23 M, a OT bepera — Ha
d = 20 m. OnpegenuTe CKOPOCTb TEUEHUS PEKU.

2. WOT

He601b11107i UTPYIIIEYHbI
TaHK IIOMEeCTUJIM Ha HAaKJIOH-
HYIO TJIOCKOCTh, COCTaBJISIIO-
HIyI0 YTOJI «« C TOPU3OHTOM
(puc. 1). 3a KakKoe MUHU-
MaJIbHOE BpeMs T TaHK, IBU-
rasichb ¢ IOCTOSIHHO CKOpO-
CThbI0, CMOXKET TMPOEeXaTh IO
OKpYXHOCTU pagnyca R? Ye-
My OyZeT paBeH MaKCUMaJIb-
HBI/l YTOJN «y MEXOY BEKTOpaMM CUJIbI TPEHUSI U yCKOpe-
HMSI TaHKA BO BpeMs 3Toro aBuskenusi? KoagduimeHr tpe-
HUS MEXAY TYCeHUIIaMM U TIOCKOCTBIO PaBeH u. YCKOpe-
HMe CBOOOIHOTO NaZeHus g.

Puc. 1

3. C oTmmBOM

B mycToit cTakaH ¢ OTBOIHO TPyOKOI ¥ BepTUKATbHBI-
MM CTeHKaM} Havaii HaJIMBaThb C HEOONbIIMM MaCCOBBIM
pacxoloM Tropsiuyyio BOAY Ipu TeMmepaTtype t; = 90 °C. 3a
BpeMsl 7 YPOBEeHb BOJIbI B CTaKaHe IMOJHSJICS Ha BBICOTY h,
(puc. 2). Yepe3s BpeMs 37 IOCAe Havaia 3aloJHEeHMS CTa-
KaHa B 0aK, pacIIOJIOKEHHbIN MM0J OTBOTHON TPYOKOA, 13
Ipyroro KpaHa cTaja IMOoCTyNaTh C MAaCCOBBIM PacXofoM 2
XOJIOLHAS BOJA IIpU TeMIteparype to, = 20 °C.

h i CTaKaH
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Puc. 2

IMocTpoiiTe rpaduK 3aBUCUMOCTY TEMITEPATYPbI BOZBI
B 6aKe OT BpeMeHM IJIs MHTepBaJia oT 37 10 107 oT Havaja
3aroJIHEeHMSI CTaKaHa.

HajiguTe Kakast TeMrepaTypa yCTaHOBUTCS B 6aKe ue-
pes 6osbIloe Bpems?

Kakoro MakcMMaIbHOTO 3HaUE€HMS JOCTUTAjIa TeMIIe-
paTtypa B 6ake?

[TepeTekaHue 110 OTBOIHO TPYOKe U TEIJIOOOMEH B CH-

cTeMe MPOUCXOOAT OUeHb GbICTPO. TeIIoBbIMI IOTEPSIMMU
¥ TEIUIOEMKOCTSIMM COCYIOB ¥ TPYOKY MOKHO IIpeHe6peyb.
O6beM OTBOIHOI Tpy6KM Masi. Boma 13 6aka He BbIIMBAEeT-
col.

4. ApeomeTpsbl

B naboparopum skcrepumeHTaTopa Iioka 6bUIO OBa
OIVHAKOBBIX apeomMetpa. Korma onuH n3 Hux [niok mo-
TPY3UJI B COCY[L C MCCIeLyeMOit XUIKOCTbIO, TpUbOp CHa-
yajia mokasas sHaueHue 1.027 r/cm®. 3aTeM ero mokasa-
HMS CTaJy U3MEHSTHCS, HO Yyepes NMPOAO/DKUTENbHOE Bpe-
MS$I OH BHOBBb CTaJl MOKa3biBaTh 1.027 r/CM3. Y6enuBIINCD,
YTO M3MEHEHMIi TToKa3aHuii 6osblie HeT, [JI0K morpysui
B COCYH, BTOpO¥ mpubop (He BbIHMMAS IEPBOTO) U CHO-
Ba cTaj XnaTh. Terepb Mmoka3aHus MPUOOPOB YCTaHOBU-
nvich Ha 3HaueHun 1.022 r/cv®. KakoBa HavyanbHast TeMIe-
paTypa apeomMeTpoB B JlabopaTopuu [7oKka? 3aBUCUMOCTh
TJIOTHOCTY SKUAKOCTY OT €€ TeMITepaTypbl M300paskeHa Ha
pucyHke 3. TeryI0€MKOCTH KUAKOCTU Y TTPUOOPOB MOXKHO
CUMTATD MTOCTOSTHHBIMU. TeTioo6MeHa ¢ BHENTHel cpemoit
HeT.
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Puc. 3

5. ABomeTpus

[Io u3BeCcTHBIM ITOKa3aHUAM BOJAbTMETpa Vi U amiep-
meTpa A1 (U; = 1 B, I; = 6 MxA) onpeaennTe roka3aHus
OCTaJIbHBbIX TTPUOOPOB B JIEKTPUUECKOI IeMy, CXeMa KO-
TOpOJi IpMBeJleHa Ha pUcyHKe 4. Bce BOIbTMeTpbI OMHA-
KOBBI€ U UX COITPOTUBJIEHMSI TOPa3/I0 OOJbIIIE COMTPOTUBIIE-
HMIT aMIIepMeTpOB.
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9-E1. Ilo uenu Kpyrom

I vactp

Or[pez[enMTe MaccCy m LeIIOYKMN.

[TopBechbTe 1€MOYKY HA IBYX 3yOOUMCTKAX, 3aKpel-
JIEHHBIX Ha KPBIIIKE CTOMA, TaK, YTOOBI TOYKM TTOABECA Ha-
XOOWUIUCh Ha ONHOM ypoBHe. CHUMMTE 3aBUCUMMOCTD YITIa
« MEXAY LIeTIOYKOM Yy TOUEeK KpeIJIeHMs ¥ TOPU30HTOM OT
paccTosTHMS | MeKIOy TOUKaMy IoJBeca (CM. pUCYHOK). 13-
MepeHus NpoBenuTe AJ1s1 Auara3oHa 3HaueHuii [ ot 0 1o
90 cm.

[MocTpoiite rpaduk (popmat A5) 3aBUCUMOCTU FOPU-
30HTaJIbHOM cocTaBJsiiomei T, Cuabl HATS>KEeHMSI LIEITOUKM
B TOYKe KpeIieHus OT [.

OrpenennTe KaKyl0 MUHMMAIbHYIO paboTy A HY>KHO
COBEPIINTD, YTOOBI YBEIMUNTDH PACCTOSIHIE MEXKIY TOUKA-
My nopseca uernouky ot 0 o 50 cm.

II vacTh

st GUKCMPOBAHHOTO PACCTOSTHMS MEXKIY TOUYKAMM Kper-
neHus1 | = 85 cM OTIpefeTuTe:

CI/I.TIy HaTSDKeHUS LEeIIOYKY B HUXKHEN TOUKe.

E Paccrosinue hLl II0 BBICOTE OT LI€HTpPa TSOKeCTU Lernov-
KM 00 YPOBHS TOYEK IIO0ABECA.

PaccrostHye / 110 BBICOTE OT IIEHTPA TSSKECTU IETTOUKIU
IO YPOBHS TOYEK IOJIBECa, €C/TU I[ETIOUKY HATSHYTh, TOTSI-
HYB BHU3 3a CepeIMHy KaK II0Ka3aHO Ha PUCYHKe.

/=85 cmMm

Ih

IIpumeuanue: [Terr0uky MOKHO CYUTATh OJHOPOLHOM
U HepacTsDKUMOIL. B maHHoii paboTe pacuéT MorpeirHoCcT
He TpebyeTcs. g =10 n/c.

Ob6opydosanue: 1lerouka, TpaHCIIOPTUP, MepHasi JIEHTa,
nauct 6ymaru.gopmara A4 ¢ MOBEPXHOCTHOM TJIOTHOCTHIO
o = 80 r/m%, MmuwMMeTpoBast Gymara [isi TIOCTPOEHMsI
rpaduKoB, IBe 3yOOUMCTKY U KieiiKas Macca JIJIst X Kpel-
JIeHUS.
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9-E2. I'peem nouog

Ha puc. 1 mpencrasineHa TUIIMYHAS BOJIbTaMIIepHas Xa-
paktepuctuka (BAX) momynpoBOOHUKOBOTO auopa. Ilpu
MIPSIMOM BKJTIOUEHMY CMJIa TOKa [ yepe3 Auop 6bICTPO yBe-
JIMYUBAETCS C POCTOM HarpspkeHUs U, a Tpy 06paTHOM —
TOK MPAKTUUECKU OTCYTCTBYeT. C MOBbILIEHMEM TeMIIepa-
Typhl Auoaa BeTBb BAX ero npsimoro BK/IIOUEHMST CMella-
eTcsl BJeBO (puc. 2).
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TemrmepaTypHbIM KO3dGuLeHTOM HampskeHMs (TKH)
102 Ha3bIBAIOT OTHOLLIEHNE 1) = %, roe AU — usmeHe-
HMe HalpsKeHUs Ha OVOAe, BBI3BAHHOE M3MEeHeHMEeM ero
Temmepatypbl AT 1pu GUKCUPOBAHHOM 3HAYEHUM CUJIIBI

TOKa.

3agaHue

Omnpenenute TKH BbIZaHHOTO BaM MOTYIPOBOAHUKOBOTO
ouopaa. st aToro:

CHuMMTe 1 300pasuTe Ha OMHOM rpaduke (bopmat
A5) yuactku BAX nuona s 4-x TeMmepaTtyp U3 Auanaso-
Ha 20 °C — 60 °C (a1 Kaxkgoit BAX 1ocTaTOYHO MMOTYYUTh
5 Touek B MHTepBajie TOKOB OT 5 MA 110 15 MA).

ITo pesynbTaTaM M3MepEHMUII ITOCTPOIiTe ‘TpaduK
(bopmat A5) 3aBUCHMMOCTM HampspKeHusT Ha auope U, ot
TeMmIiepaTypbl 7' ipu cwie Toka I, = 10 MA.

I[To rpaduky 3aBucumoctu U,(T') onpenenute TKH
nuopa.

IIpumeuanus

* Bo BpeMs 3KcnepuMMeEHTa OMOJ IO/DKEH OCTaBaTbCs
CYXWUM, pjs1 3TOro rnoMenianTe ero 1 TepMOMETP B
MPOOVPKY, a TOPSIYYIO BOAY HajIMBaliTe B CTAKaH Tep-
MocTara.

e JIns cuatus BAX ucronb3yiiTe IpOBOJ C 3aKUMaMU
TUIIA «KPOKOAU/I» Y MarasmMH COIPOTUBJIEHUI C UC-
TOYHMKOM HaIpsDKeHMs, CxeMa KOTOPOTO IpefCTaB-
JieHa Ha puc. 3.

U, + R, R, R, R, R,
R g o
Puc. 3

e Mcnonb30BaTh MYJIbTMMETDP B PEXMUMeE aMIlepMeTpa
3ATIPEHIEHO! PaccuuThiBaiiTe CUly TOKa, TEKylle-
ro uepe3 OMO[, M3Mepsis HallpSDKeHMe Ha OOHOM U3
pe3uCTOpOB MarasyHa.

e Cuya TOKa 4Yepe3 OuoOA, He [OO/DKHA IIPEBbINIATH
50 mA. [ogkouaiiTe IMOA K MarasuHy COTPOTMB-
JIEHU TOJIbKO BO BpeMs U3MepeHMit.

 Pacuer morpenrHocTeit B pabore He TpebyeTcs.

O6opydosanue: muopd, MarasMH COIPOTUBJIEHU C UC-
TOYHMKOM, ITPOBOI, C 3a3KMMaMM TUIIA «KPOKOIMI», MYJTb-
TUMETP C IyIIaMM, TEpPMOMET], TEPMOCTAT (COCTOSIIIMIT U3
BHEIIHEr0 IeHOIJIaCTOBOTO CTaKaHa, IJIACTMKOBOIO CTa-
KaHa, pas[elInTeIbHOrO KOJIbIa, KPBIIKK ¥ IIPOOUPKN),
ropsiyasi Bojia o TpeboBaHMIO, JTMCT MUJUIMMETPOBOI OY-
maru dopmara A4 njis moctpoeHus: rpadukos, canderka
IJIS1 TIOAAepsKaHMsI UMCTOTHI Ha pabouyeM MecTe.



