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3amanue 9-1. «PazmuHka»

HHanmnoe zadarue cocmoum u3d 2 He c8A3AHHLIT Meacdy cobotl 3a0ay.

Samaua 1.1

B Barmmem pacropsizkeHUE UMeeTCst IePEeMeHHbII pe3ucTop (ero conporusiienne Ry MozkeTe 3a/1aBaTh
[IPOU3BOJILHBIM) PEryJIUPYEeMbIil MCTOYHUK HalpsizKeHusi (ero Hanpsizkenue Uy MoxKeTe 3ajaBaThb
[POU3BOJILHBIM ), H/ICAJIbHBII BOJIBTMETD, TEPMOPE3UCTOP. DJIEKTPUIECKOE COTPOTHBIICHIE TEPMO-
pesucropa R 3aBucut or Temueparypsl ¢ (B rpajycax Henbcust) B quanaszone or 20°C mo 70°C 1o
3aKOHY

a— bt

t )
riae a = 5,2 - 10 Om - rpag, b = 800 OM - HOCTOSTHHBIC BEJMIHHEL.
[Ipegno:kuTe 3IEKTPHIECKYIO CXEMY, O3BOJISONLYI0 U3MEPSITh TeMIIEPaTypy TakK, 9TOOBI MOKa3a-
HUsI BOJIBTMETPa B MIJLIMBOJIBTaX PABHSINCH TEMIIEpaType TepMope3ncTopa B rpajaycax Llemrbcus.
VKakuTte qucaeHHbIe 3HAUEHUS COIIPOTUBJICHUS IIEPEMEHHOTI0 pe3ncTopa Ry 1 HAIIPSKEHUS UCTOY-
Huka Uy, KoTopble HeOOXOIUMO KCIIOJIHB30BaTh B Ballleil cxeMme.
Sagaga 1.2
JI1s1 m3MepeHns IJI0OTHOCTH YKIAKOCTH UCIIOIB3YEeTCs IIPOCTON IPUOOP, KOTOPHI HASBIBAETCA (PEO-
MEMPOM.
B nmamnoit 3ajade paccMaTpuBaeTcsa apeoMeTp, COCTOANMMI u3 cepudeckoro aJioHa, 00beM Ko-
Toporo pasen V. K HimkHeit qacTtn 6a/1/10Ha TPUKPeEIIeHa TOHKOCTEHHAs MeTa/l/IndecKast TpyOKa,
BHYTPEHHUI JUaMeTp KOTOpoil paBeH D), jymHa [, ¢ OTKPBITBIM HUXKHHIM KOHIIOM M 3aKPBITHIM
BepxHnM. K BepxHeil yacTu OasIoHa IPUKpPEILIEH JIETKN CTepyKeHb guaMeTpa d.

R= (1)

1.2.1 Apeomerp akKypaTHO BEPTUKAJIBLHO IOMEIIAOT B FOPAIYIO BOLY. ApeoMeTp IPUXOIUT B CO-
CTOSIHE PABHOBECHsI, IIPU 3TOM OaJIJIOH OKa3bIBAETCs IOJHOCTBIO IOIPY2KEHHBIM B BOJY, a HaJl
MMOBEPXHOCTBIO BOJIBI CTEPYKEHDb BBICTYIIAET Ha BhICOTY h. Boma HadmHaeT MeJIeHHO OCTBIBATh. TO
OyJIeT TIPOUCXOJIUTE ¢ APEOMETPOM (BCILIBIBATE, WJIH [IOIPYKAThCs) IPU OCThIBAaHUYN BOJIbI? Haiitu-

T€ U3MEHEHNE BbBICOTBI CTEP2KHA HaJl YPOBHEM BO/IbI ﬁtfé Ipyu USMEHEHUU TEMIIEPATYPbl Ha MaJIyIO

Besimunny At°.
1.2.2 ApeomeTp J0CTAIOT U3 BOJIBI, IJIOTHO 3aKPBHIBAIOT HIKHUI KOHEI TPYOKHU U OISITH [TOTPYKAI0T
B TOPAYYIO BOAy. UTO Oymer MpoMCXOIuTh ¢ apeoMeTpoM (BCIUIBIBATH, WM HOTPYKATHCs) TIPH



Ah

OCTBbIBaHMM BOAbI B 9TOM Cnyqae? HafmnTe N3MEHCHNE BBICOTBLI CTEP2KHA Hall YPOBHEM BO/bI

Ato
PN M3MEHEHUN TEeMIIepaTyphbl Ha MasIyto BeauduHy At° npu 3akpbITOil TPyOKe.
Hodckasxa. Ilpu usmernernuu memnepamypv, uamenenue 00semMo8 mes NoOOYUHAECMCS HOPMYLE
AV = VoaAt®. (2)

*TCne Vy - magaiabHblil 00bem Tesma, AV - usmeHenne oObeMa IPU M3MEHEHMH TEeMIIEPATyphl Ha
Besmmauny At°, a - xoapduyuenm meniosozo pacuwupenus sewecmsa. Cuumatme, wmo xoaggu-
YUEHMDBL MENAO0B020 PACWUPEHUA 600b, (\j T BO3JIYXA (\9 W3BECTHBI, TIPUIEM (g > 1. M3menenuem
obsema 8cexr wacmeti apeomempa ModxHcHo nperebpeun. Taxowce cuumatime, wmo obsem 0AANOHA
3HAYUMENbHO boavULe 00B6eMO68 MPYOKU U CIMEPHCHA.

Pemnienne
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[TopkmroumM JATINK TeMIlepaTypbl K UCTOYHHUKY. Tak Kak CONMPOTHUBJIEHHE JATUYNKa YOBIBAET C
POCTOM TeMIIepaTypbl, TO B [N OyJIeT BO3PacTaTh CHJIa TOKa, MOITOMY HAJI0 U3MePSITh HEKOTO-
poe HalpsiKeHne, KOTOpoe IPOIOPIMOHAILHO CUJIe TOKa B Ienu. JlJIs 9Toro mogk/IoYuM B IEIb
[TOCJIeIOBATEIHLHO eIlle OJUH PEe3UCTOP, HallpsizKeHHe Ha KOTOPOM OyaeM u3MepsiTh. B 3Toil nenmn
IMOKA3aHMsSI BOJIHTMETPA JIETKO PACCUNTHIBAIOTCS

Uo

JaTYHK

R R,

U,
Ecim IIOZACTaBUTL 3aBUCHUMOCTL COIIPOTUBJIEHHA AJaT4YMKa OT TeMIIEpaTypbl, TO IIOJIy4YUM 3aBUCHU-
MOCTDb U3MEPAEMOI'0 HallpAZKEHUA OT TeMIlepaTyPhbl:
U g Y p S (2)
= 5 5 1w == 0 = 0-

R+ Ry o= + Ry ¢ 4 (Ry—b)
Jlerko 3ameruTn, uro pu Ry = b = 8000M, uzmepsieMoe HalpsizkeHre OYJIeT MPIMO IIPOMOPITHO-
HaJIbHO TeMIIepaType

U

Uy Upb
U= 2Ry = —-t. 3
S+ (Ry—-b) " a )

B s1oit dopmysie KoadpdunmeHT mpornoprinoHaIbHOCTH JIOJKEH ObITh PaBHBIM 1, OTCIO/Ia HaXO UM
3HAYEHNE HAIPAXKEHUS NCTOYHUKA:

b
%’:1 = U0:%:65MB. (4)



3agaya 1.2
1.2.1 B Ttpybre ocranercss Bo3ayx. IIpu ymenbiienun temmepaTypbl BO3AyX HATHET CKUMATHCH,
a BOJIa JACTUIHO 3aX0auTh B TPYOKy. [Ipm atom Oymer ymenbimarbes cuma Apxumena, Cremnosa-
TEeJIbHO, apeOMeTp HauHeT OIycKaThCs. V3MeHeHne obbema Bo3jyxa onuchiBaeTcst hopmylioit (2),
Ha OCHOBAHHHU KOTOPO# MOYKHO 3alliCaTh
2

4
Yrobw!l cuia ApxuMmea oCTajaoCh IPeXKHe, apeoMeTp J0JIKeH IMOrPY3UThCs Ha TakKyio IVIyOHHY,
4TOOBI 00'bEM €r0 HMOTPYKEHHOI YacTH OCTaJICs HEUM3MEHHbIM. VI3 3TOro ycjioBus ciieyer

d2
Ave:%rAh. (2)
[IpupaBHuBas 3T BhIpaXKeHUe, MOy IUM
D2 &2 Ah D2
”4 kmAt:z%—Ah > & =lsa (3)

OTmMeTnM, ITO B 9TOM CJIydae MOXKHO ITpPeHeOpedh TEeIJIOBBIM PACIIUPEHNEM BOJIBI.

1.2.2 IIpu 3akpwITO#l TPYyOKE OCHOBHON NMPUYHHON M3MEHEHUsI ITyOUHBI TIOTPYKEHUs OY/IeT M3MeHe-
HUE IJIOTHOCTU BOJBI. Tak Kak IMpH OCTBIBAHUU €€ IJIOTHOCTH Oy/IeT yBEJININBAThCA, TO apeoMeTp
HAYHET BCILIBIBaTh. V3MeHeHue IJIOTHOCTH BOJBI MOXKHO BBIPA3UTh depe3 KodddummeHT oobeM-
HOTO pacmupenusi. BozbMeM HOPIUIO0 BOIALI HEKOTOPO# MOCTOSHHO#M Macchl. Tak Kak macca Ipu
HAIPEBAHUU HE M3MEHSIETCsI, TO MOYKHO 3aIllCaATh

(po + Ap) (Vo + AV) = poVp. (4)

3nech Vj - 00beM BBIOpAHHON MTOPIUH, fg - €€ IJIOTHOCTD IIPY HEKOTOPOil HAYAILHON TeMIIEpaType,
AV, Ap - ux u3MeHeHne Mpu U3MEHEHUH TeMIlepaTypbl. PackpbiBasi CKOOKM U ITpeHeOperasi MaJjioi
BesmanHoit ApAp, moayanm

Ap _ AV
Po Vo

3HaK MUHYC yKa3blBaeT, 9TO MPHU YBEJIUIEHUN 0ObeMa IJI0THOCTh YMEHbIaeTcs u HaobopoT. Tak
KaK Macca apeoMeTpa He U3MEHSIeTCsI, TO OCTaeTCsi HeM3MEeHHOM cuia Apxumesa, Ceg0BaTebHO,

PoAV +ApVy =0 = = —a1At. (5)

(po + Ap)(Vo + AV) = poVp. (6)

YpaBHeHHe COBIAJaeT ypaBHeHHeM (4), HO CMBICJI ero Apyroit: Vy - o0beM morpy:kKeHHOi dacTu
apeoMeTpa IpHu HadaJIbHON TeMIepaType, KOTOPbIi MOYKHO CIUTATh PABHBIM 00beMy OaslIoHa; po
- IUIOTHOCTD IIPHU 3TOM TeMieparype, Ap - H3MeHeHre IIJIOTHOCTH BOJIBI;

d2
AV:-?rAh (7)

- U3MeHeHne 00beMa MOrPYKEHHON YacTu (3HAK MUHYC yKa3bIBAeT, U4TO 1IPU yBeJudeHun h o0beM
HOTrPYKEeHHOil YacTu yMeHbIaercs). 13 ypasuenus (6) ciesyer

N
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