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DJIeKTpoHarpeBaTeJjib

BaJiaun 11po 3JIeKTpOHArPeBaTe b (B 9aCTHOCTH, KUISTUILHIK) HEPEJIKO BCTPEYAIOTCS HA OJIMMITAA-
Jax, ITOCKOJIbKY HaXOIATCS Ha CThIKE 3JEKTPUIECKAX U TEILJIOBbIX SABJICHUIA.

SAIAYA 1. IIkonmpuuk Bacst HarpeBaer cTtakaH BOJbI, OKYHYB B HEIO PE3UCTOP, MOJKJIIOUEHHBIN
K HCTOYHHKY ITOCTOSHHOrO ToKa. PesucropoB y Bacu gsa. OT mepBoro pesmcropa Bojia 3aKUIIaeT 3a
BpeMs t1, a OT BTOPOrO — 3a BpeMs ty. 3a KaKoe BpeMsl 3aKUIUT BOJIA, €CJIM B CTaAKAH OKYHYTb 00a
pe3ucTopa, MOJK/IIOUEHHBIX a) II0Ce0BaTebHO; 0) mapaenbao? PaccessaueM reria npeHeGpeds.
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BAJIAYA 2. (Beepocce., 2014, HI15, 9-10) KunaruibHuk ObLT HOIKIOUEH K OaTapee UIeaJbHbIX aK-
KYMYJISTOPOB ¢ BbIXOJHBIM HanpsizkeraueMm Uy = 200 B. On cMor nporperh crakaHn BOJBI JI0 TeMIlepa-
Typbl t; = 85°C upu Temueparype B KOMHATE tyouy = 25 °C. [ToTom BTOpOIt Takoil 2Ke KUIATUIBHUK
ITOJIKJIFOUMIN TIOCJIE/IOBATEIbHO C STHUM M OIIYCTUJIM BO BTOPOI Takoil »Ke cTakaH ¢ BOjioi. Kakas
Temriepatypa to ycranopurca B HéM? KosmmaectBo temnorer AQ), Tepsiemoe crakaHOM 3a Bpems At
[POIOPIHOHAIBHO PA3HOCTH TEMIIEPATYP BOJBLI U BO31yxa, TO €cThb AQ /At = k(tsomm — toosn). Co-
[IPOTHUB/IEHAE KUIIATUIbHUKA HE 3aBUCUT OT €0 TeMIIepaTypPhl.
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BAJAYA 3. (Beepoce., 2016, 119, 9) B Kpy:KKe HAXOJUTCA CMECh BOJBI U Jibja. [locse Toro Kax
COJIEP2KUMOEe KPYKKH 2 MUHYTBHI HarpeBaJil KUMATHJILHUKOM, B Hell okazayoch 300 MJI BOJBI TIpH
temueparype 30°C. Kunaruapauk pabortaer or cetu Hampsikermem 220 B, m ero conporusiienne
pasno 95 Om. Haiimure Maccy Jibja B KpyzKKe J0 Hadasa HarpeBanus. Il1orHOoCTh Bombl 1,0 r/cM?,
eé yrenbHast TernoéMkoctb 4,2 k/lx/(kr - °C), yaenpras Teriora kpucrtawmsanun 0,33 Mk /Kr.
[Torepsimu TEIJIOTHI B OKPY2KAIOIILYIO CpeJly M Ha HarpeBaHue KPYKKH MOYKHO ITpeHeOpedb.

BAJIAYA 4. (Bcepoce., 2018, I3, 10) TemioBbiie/stomuii 3J/eMEHT BKIOUAIOT B 3JIEKTPHIECKYTO
cetb ¢ HanpsizkeaueM 100 B, u ero Temiieparypa mnosbiiaercs 110 +60 °C, mociie dero nepectaét ms3-
MEHATbCsI. 3aTeM TOT Ke 3JEeMEHT BKJYaloT B ceThb ¢ HampsizkenueM 200 B, u ero temmepatypa
nocturaer +120°C. [lo kKakoif TemiepaTypbl HArpeeTcs 9TOT 3JIEMEHT, €CJIM ero BKJIIOYUTh B CEThb
¢ manpsikeanem 300 B? Temmeparypa B momerennu, B KOTOPOM HAXOIUTCS TEIJIOBOI IJIEMEHT, I10-
CTOSTHHA, & COIPOTUBJICHUE TEIJIOBBIJIE/ISIONIEro 3/IeMeHTa He 3aBUCUT OT ero TeMiiepaTypbl. B ycra-
HOBUBIIIEMCS PEZKMMe MOIITHOCTD TEIJIOBBIX ITOTEPDh TEILIOBBIIE/IAIONIEr0 JIeMeHTa TPOIMOPIMOHaIbHA,
Pa3HOCTH €0 TeMIlepaTypbl U TeMIIepaTypPhl B IIOMEIICHUN.
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BAIAYA 5. (Beepoce., 2014, M3, 9-11) B kanopumerp

C BOJIOM W JIBJIOM IOTPY3WJIN ITPOBOJIOKY COIPOTUBJICHUEM LoCy

R = 800 Om u crasm upomyckars Tok cuioit I = 1 A. Ha 10

rpaduke MpuBe/ieHa 3aBUCUMOCTD TeMIlepaTypbl 1 B KaJopu-

MeTpe oT Bpemenu t. Oupejie/inTe HAYAIbHYIO MacCy JbJia My 5r

U HAYAJIBHYIO MACCy BOJIBI B KHMJIKOM COCTOSIHUU M. YJI€/Ib-

Has TerioTa IjiaBjieHus Jibaa A = 336 /K /Kr, yuenbHast 0—" 4 ) g 1.2 I T, MHH

rerIoéMKocThb Bogbl ¢ = 4200 Ix/(xr - °C).
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BAJIAYA 6. (Bceepoce., 2015, M5, 9-11) DieKTpOKUIATUIBHUK, BKIIOYEHHBIH B CETh C HAIPSIZKe-
nnem U = 220 B, marpeBaeT BO/y B KacTpiojie OT KOMHATHOW TeMIIepaTyphl JI0 KUIIEHUS 3a BpeMs
71 = 1 mun. Haiiiure, 3a Kakoe BpeMsi To YeThIPe KUISATUIBHIKA C BTPOE OOJIBIITUM COIPOTUBICHUEM,
COEJIMHEHHBIE TI0CJIE/IOBATEILHO, HATPEIOT BJIBOE OOJIBIITYIO MacCy BOJIBI OT TOH K€ KOMHATHOM TeM-
nepaTyphl JI0 KUIEHUs TTIPU TOJIK/IIoueHnn K cetu ¢ nanpsizkennem 2U = 440 B. [lorepsmu Teryiorst
MOKHO IIpeHeOpedb.
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BAJAYA 7. («Pocamoms, 2020, 9) B pesyiabrare mpoTeKaHUs MO MUJIUHIPHIECKOMY ITPOBOJIHUKY
9JIEKTPUIECKOI0 TOKa TeMileparypa npoBoannka yseanduiaach Ha AT = 10°C o cpaBHEHHIO ¢ TeM-
epaTypoil OKpyzKaroIieil cpejipl 1 Jajee He yBeJINIuBaIach. 3aTeM IIPOBOJHUK OTKJIFOUUIN OT UCTOU-
HUKa, OTPe3ajin % JacTh €ro JIJTUMHBI U TMOJAK/II0UYNIM K TOMY K€ UCTOUYHHUKY HallpsizKeHus. Hackoybko
B 9TOT pa3 ero TeMmiieparypa OyIeT IpeBhIIaTh TeMIEpaTypy OKpy:karorieil cpeabr! Caurarh, 9TO
yJIeJIbHOE COIPOTUBJIEHUE TTPOBOTHUKA HE 3aBUCUT OT TEMIIEPATYPhI B PACCMATPUBAEMbBIX HHTEPBaJIaX

nsMeHenusd remMiieparyp.
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BAIAYA 8. (Bcepoce., 1993, 03, 9) Kpokomwmn l'ena xkymmi B mogapok Hebypaiiike 31K TpHIeCK Uil
yTIOT 6€3 TepMOPEryIsITopa, pacCInTaHHbI Ha BK/IOUEHNE B ceTh ¢ HanpszkenneMm 220 B. Cobupasich
B I'OCTHU HA JIEHb POXKJIEHUsI, OH PEIIU/I IIPOBEPUTH MOIaPOK U MONIaanTh pybamky. O HaKO HaIpsi-
JKeHe B CeTH y Hero joMa paBHO 127 B, mostomy yTior mHarpescs Bcero jo 127°C, Torma Kak s
raykKeHns pyoOalnkn HeoOxomMa Temiepatypa yriora B npejgenax ot 200°C mo 300 °C. Cmoxer in
[ena mornauTh 5TUM yTIOroMm pybdariky jgoma y UeOypalku, rje HalpszKkenue cetu papao 220 B?
Ecmm mer, To mouemy? Ecnu ga, To Kakum obpaszom? Tertoormada mponopuoHaaIbHa PA3HOCTH T€M-
repaTyp, a HarpeBaTesb yTIOTa COJIEPYKUT BCETO OJHY OOMOTKY, COIPOTUBJICHUE KOTOPOW MOXKHO
CYUTATh TMOCTOAHHBIM. Temmeparypa Bo3ayxa B KomHaTe paBHa 20 °C.
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BAZIAYA 9. (Bcepoce., 1998, 03, 9) @upma «/usaiic» Bbiycka-
eT pubop, UCIOJIL3YEMbIH KaK 3JIEKTPUIECKUIT TIPeJI0OXPAHUTEb.

1ot npubOp COCTOUT U3 METAJIMIECKOH TPOBOJIOYKN COIPOTHB- M_f
aerneM 1 = 0,1 Om u mMaccoit m = 1 1 (ymenbHas TEIIOEMKOCTD
¢ = 500 JIx/(xr - K)) n Tepmomexanmtdeckoro BeikodaTens K
(puc.), pa3MBIKAIOIErO IIEIlb B TOT MOMEHT, KOTJ[a IIPOBOJIOYKA | ®
HarpeBaeTcs /10 KPUTHIECKOI TeMIepaTyphl ty, = 60 °C. IIpu nc-

HBITAHUK [IPUOOPA €ro TOC/IEI0BATETLHO COEUHSIIOT C [epEMEH-

HBIM PE3UCTOPOM R W TOJAK/IIOYAI0T K UCTOYHUKY TOKa ¢ HampsizkeHumeM U = 1 B. Ha mauanbprOM
STale UCIBITAHUN Ha PEe3UCTOpe yCcTaHap/muBaioT comnporupienne Ry = 14 Owm. Yepes HekoTopoe
BpEMs TeMIIepaTypa IIPOBOJIOYKK cTaHOBUTCs paBHOil t; = 50°C u ocraéres MOCTOAHHOR. 3aTem co-
IPOTHBJIEHNE PE3UCTOPA HAYMHAIOT MeJJIEHHO yMeHbIaTh. Haiimure ero conporusienue R, B TOT
MOMEHT, KOTJIa UCIBITHIBAEMBII IIPUOOP Pa3OMKHET I1iellb. VI3BeCTHO, UTO NIpH TIOIK/IIOYEHIE TPHOOpa
HEIOCPEICTBEHHO K MCTOYHUKY TOKa MPUOOP PAa3MBIKAET Ielb CIyCTsd 7 = 1 ¢ Toce TOIKIIoIe-
HUs. 3aBUCHMOCTBIO COIPOTUBJIEHKs MPUOOpA OT TeMIepaTyphl IpeHeOpedb. Temmeparypa cpejibl,
OKPYZKaIOIIEeil IPOBOJIOYUKY, MOJJIEPKUBAECTCSI TOCTOSTHHOIA.

WO 66~ 4 — (19— D) 220 — 1 Mu+ 1) = 2y

BAZIAYA 10. (Beepocc., 2000, O3, 9) Ha oTKpbITOii II0IIAJIKE HAXOATCSI TPH OJIMHAKOBbIE GAHKH CO
JIBJIOM, B KOTOPbIE ITIOMEIEHBI OJINHAKOBBIE 9JIEKTPUIECKIE HaIpeBaTe/IbHbIE 3JIeMeHThI. B HEKOTOPbIi
MOMEHT 3THU 3JIEMEHTHI BKJIIOYAIOT B TPU pa3uble po3eTku ¢ Hanpszkenuamu Uy = 380 B, Uy =220 B u
Us = 127 B. B nepBoii 6anKe Bech JE1 pacTasii 3a t; = 2 MUH, a BO BTOpOil — 3a ty = 10 MuH. 3a Kakoe
BpeMsd t3 pacTraeT Bech JIEN B TpeTbeil Oanke? HawanmbHass Temreparypa Jibja Bo Bcex Oankax 0 °C.
CorlpoTuB/IeHIEe HAI'PeBATE/HLHOTO 3JIeMEHTa He 3aBUCHT OT CHJIBI IIpoTeKatoniero Toka. Cumraiire,
9TO B JII00OI MOMEHT BpEMEHH TeMIlepaTypa BHYTPH KaxKJ10il OaHKU OJMHAKOBA 110 BCEMY OOBEMY.
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BAJAYA 11. (Bceepoce., 1994, dunan, 9) JlabopaTopHast 3JI€KTPOIINTKA, COIPOTHBIICHUE CIIHPAJIH
koTopoit R = 20 OM, BKJIIOYEHA B CETh ITOCJIEI0BATEILHO ¢ pe3UCTOpoM conrporuBienneM Ry = 10 Owm.
[Ipu jumTeIbHOM BKJIIOYEHUH IJIMTKA HArpejach OT KOMHATHON TemiiepaTypbl tog = 20°C 10 Mak-
cuMaJjibHOI TemmepaTypsl t1 = 52 °C. Jlo Kakoit MakcuMa/bHOI TeMIepaTyphl t, HarpeeTcs IINTKA,
€CJIU TapaJuIe/IbHO el BKIIOUUTD €IIE OJIHY TaKyIO Ke ILJIUTKY 7
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BAIAYA 12. (Bcepoce., 1995, ¢unan, 9) B nne rerion3oimpoBaHHOTO cocy/ia (KajopuMerpa) umMe-
eTcst HeOOJIBIIIOe OTBEPCTHE, Yepe3 KOTOPOe MOXKET BBITEKATh BOJA. B COCyl IIOMECTHIN CMeCh BOJIBI I
sbta ipu Temiiepatype 0 °C BMecTe ¢ 3/1eKTpuiIecKuM HarpepareseMm momuocTbio P = 600 Br, u na-
YaJIi CJICJINTH 38 U3MEHEHNEM TeMIIEPATyPhl COIEPKUMOrO KaJIOPUMETPa, B 3aBUCUMOCTH OT BPEMEHH.
DKCIepUMEHTAILHBINA Ipad UK 3aBUCUMOCTH TeMIIePaTyphbl { OT BpeMEHH T IIPEJCTABJICH Ha PUCYHKE.
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1) Ompegestire Maccy BOJIBI, OCTABINEHCs B KAJTOPUMETPE K MOMEHTY OKOHYAHUS TASTHUS JIbJIA.

2) Kakast cpejiHsisi Macca BOJIBI BBITEK/IA U3 OTBEPCTUsT KAJOpUMeTpa B TedeHune | MuH?

3) CKOJIBKO Jibjia OBbLIO B KAJTOPUMeTPe B Hadase SKCIepuMeHTa’

4) CKOJIBKO BOJIbI HAXOJMJIOCH B KAJOPHMETPE B HAUaJIe SKCIEPUMEHTA !

5) Ompejiesinre Maccy BOJIbI, OCTABIIENCs B KAJOPUMETPe K KOHILY KcrepumenTa (¢ = 17 muH).

YraenpHast TemaoTta mapoobpasoBanust Boubl L = 2260 x/[K/Kr, yaenbHas TEITIOEMKOCTH BOJIbI
¢ = 4,2 k/Ix/(xr - K), ynenpras remtora miasienns jibaa A = 340 kJIx /K.

Ipumevarue. TenmoéMKOCTb KaJTOpUMeTPa MOXKHO He YUIUTHIBATD.
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BAJIAYA 13. (Beepocc., 2006, ¢unan, 9) Ha nue kamopu- R. O
MeTpa 3aKpPEeIIEH TOHKUI IUIOCKUI HarpeBaTebHbIi 3J1e- 1.100
MEHT, a Ha HEKOTOPOM YPOBHE HaJl HUM — TEPMOPE3UCTOP,

conpoTHBJIeHne R KOTOPOro 3aBUCUT OT TEMIIepaTypbl f,

Boipazkennoit B °C, mo 3akony R = Ry(l + at), tae Ry 1,066—---
U (v HEe 3aBUCAT OT TeMIepaTypbl (lapaMerp « Ha3bIBaeTCs
TeMIIepaTypHbIM KO(hDMUIMEHTOM CONpoTHBIeH s ). B Ka-

>

JlopuMeTpe HaxoaurTces Jjién. Ero ymenbHas Teriora ILiaB- 1,052[=--"

nerust A = 340 kJIxk/Kr. YiaeabHasi TEIOEMKOCTH BOJIbI '

¢ = 4,2 x/Ixx/(kr - °C). Ecin yepe3 HarpeBaresbHbIH dJ1e- I | | >
MEHT IIyCTUTHL TOK CuiIoii Iy, conporusienue R Oymer uaMe- 0 600 612 624 7.c

HATHCA CO BPEMEHEM TaK, KaK IoKa3aHo Ha rpaduke. Haii-
qure «. Nzo6pasure rpaduk 3apucumoctu R(7), ecau Obl
Yepe3 HarpeBaTeJbHbBII 3JIeMeHT ImpoIrycKaan Tok cumoit [ = 1,411,.
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BAJIAYA 14. (Bcepoce., 2007, ¢uran, 9) Jaauplii JOMUK OTAIIMBAETCS C TOMOIIBIO 3JIEKTPUIECKUX
barapeit. [Ipun remmeparype 6arapeit tg; = 40 °C u Temreparype HapykKHOTO Bo3jayxa t; = —10°C
B JIoMuKe ycraHaBimBaercs: Temreparypa t = 20 °C. Bo ckobKO pa3 HaJ0 yBeJIMIUTh CHJIY TOKA B
Oarapesx, YTOOBI IPEXKHs TeMIlepaTypa B KOMHATE MOJJIEPKUBAJIACh B XOJIO/IHBIC JIHU IIPU TeMIIe-
parype to = —25°C? KakoBa mpu sToM Oyjzier Temieparypa batapeii tpo? CauTarh 3JIEKTPUIECKOE
COIIPOTHUBJIEHNE HAI'PEBATE/bHBIX 3JIEMEHTOB HE 3aBUCAIINM OT TEMIIEPATYPHI.
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BAJIAYA 15. (Beepoce., 2010, unan, 9) DIeKTPOILIUTKA UMeeT JBe CIIUPAJIH (/[Ba HArPEBATEIbHBIX
9JIEMEHTA), KOTOPble MOYKHO BKJIFOUATH B CETh JIMOO IO OTIEIBHOCTH, JIHOO COEMHSIsI UX MOCJIeI0Ba-
TeJbHO WJIN TapaJsiie/lbHO. byaeM cunTaTh, YTO COMPOTUBJIEHUS CIIMpAJEll He 3aBUCAT OT TeMIlepa-
TYPHI.

Okaz3aJji0ch, 9TO €CJIU BKJIIOYUTD B CETh TOJIHKO MIEPBYIO CIIUPAJIh, TO SJIEKTPOILIUTKA HAI'PEBACTCS
1o remmeparypsl t; = 180°C, a ecim BKJIIOYUTH TOJBKO BTOPYIO CIHPAaJIb, TO IUIATKA HAIPEBAETCS
JI0 Temmeparypsl to = 220°C.

o xKakoit TeMIepaTyphbl HarpeeTcs IJIMTKA TTPU:

1) mocsietoBaTEILHOM BKJTIOUEHUH CIIAPAJICH;

2) napaJijieJIbHOM BKJIFOUEHUU crimpaJieii?

Vrazanue. I[loTok Temna OT IUVIMTKA BO BHENTHIOIO CPEJy IMPOMOPIIMOHAJIEH PAa3HOCTU TeMIepa-
TYP MEXJIy IJIUTKON M BO3yXoM B KoMHaTe. TeMmiiepaTypy BO3/lyXa CUUTATH MOCTOSHHON M paBHOM
to = 20°C.
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BAZIAYA 16. (Bceepoce., 2017, gunan, 9) Conporusienne R crmpasn 3aBUCAT OT TEMIEPATYPHI 110
sakony R = Ry + a(t — ty), rjae t — Temneparypa crmpasu, Ry = 10 Om, a = 40,0 - 1072 Om/ °C,
to = 20°C. Ha ciupaJib noaéres nanpsizkenne U = 220 B, u 3a Bpemss 71 = 100 MKc oHa HarpeBaeTcs
ot to mo t; = 80°C.

e Jlo Kakoif TeMIepaTypsl ty HarpeeTcs CIIpPasIb 3a BpeMs To = 334 MKC OT MOMEHTa, BKJIIOTEHUsT !
e Ormpejiesiure TEIIOEMKOCTD CITUPAJIN.

[Ipu manubIX TEMIEpaTypax U BpeMeHaX U3JIyYeHHeM U TEeIJIOOTJadueil MOYKHO IpeHeOpedb.

Do /MY ¢_01°3'L =0 D881 =71

BAJIAYA 17. (MOII, 2006, 9) AmomuHueBast TpOBOJIOKA JuaMeTpoM d = 2,5 MM, HE CJIHIIKOM
THyTasl, MOKPBITA JibgoM. OOmuit uamMeTp MpoBOJIOKU €O JibJoM paBern D = 3,5 mm. Temmeparypa
abia u npoBosiokn t = 0°C. Ilo mpososioke myctuan Tok cumoit I = 15 A. 3a kKakoe Bpemst JI€
pactaer? ILioTHoCcTb JbJa p, = 0,9 r/cM?, a ero ynenbHas Tersora miasienna A = 340 kJIx /K.
VaenbHoe conporusienue agoMunns p = 2,8 - 1075 Om - M.
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BAAYA 18. (MOII, 2009, 9) llkonsuunst Mapusa nu Kapusa mpoBojin/Ii OIBITHL 110 HAIPEBAHUIO
JIByX OJIMHAKOBBIX OAHOK € BOJION Maccoit m = (0,5 KI' ¢ IIOMOIIIBIO JIBYX OJIMHAKOBBIX KUISATHIHHIKOB.
MapwuHa MOJK/II0YIIa CBOM KUIATHIBHUK K UCTOYHUKY Hanpsxkenusd U; = 220 B, Kapuna — K wuc-
Tounuky Hanpsikenus Us = 127 B. Banka Kapunbl depes joctaTodro 60JbIIOe BpeMsi HarpeJach
TOJIBKO J10 TeMmIitepaTypbl tg = 50 °C. Harpesimucs 10 Temiieparypbl tg = 50 °C 3a ropasio MeHbIiiee
BpeMsi, barka MapuHbl pojoKaia HarpeBaThesi co ckopoctbio v = 0,1 °C/cek. Kakue mormuaocTn
P, u P, passuBasu kunsituyibHukun Mapuubsl u Kapussr npu pabore? YieabHas TEIIOEMKOCTb BOJIbI
¢ = 4200 Tx/(xr - °C), TEIIOEMKOCTSIMU KUMSITHJILHIKOB 1 OAHOK MOYKHO MpeHeOpedb.
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BAJIAYA 19. (MOII, 2012, 9) lIkonbuuib: Ajuca n Bacunca HarpeBaioT BOJLy B TIOJHBIX CTAKAHAX
[IPU TOMOIIY KUISITUILHIKOB. KunaTuabHuk Bacuimchl sBjsieTcs TOYHON KOIueid KUIATUIbHUKA
Auicel, yBeJIM4eHHOR B TpH pasa, a cTakaH Bacuimcbl — yBeJMYeHHOH B [Ba pa3a KOIHeil crakaHa
AJH/ICbI. KI/IHHTI/IJH:HI/IKI/I BKJIIOYAIOT B PO3E€TKHU C OAMHAKOBBIM HaIIPDA2KCHHUEM. BO,Z[‘a y AJII/ICBI 3aKHuItaeT
3a 3 MUHYTHI. 3a KaKoe BpeMs 3akunuT Boja y Bacumucer? Canrarh, 9T0 BCS BBIJIEISIONIASICST SHEPTHUST
nJIET Ha HArpEeBaHUe BOJIbI. TermooOMeHOM ¢ OKPYKaIoIel cpeioil mpeHedbpedsb.

BAAYA 20. (MOLI, 2014, 9) Ilporounslit HArpeBATEH BOJBI COCTOUT U3 TPYOB! Ol L = 8 M,
[IOTIEPEYHOE CeveHrne KOTOPOil MPEeJICTBIIAET cODOi MPIMOYyTo/IbHUK pasmepamu a X d. CTeHKn pa3me-
pamu L X a ciaeslaHbl U3 MeTaJslIa, a pasmepamMu L X d — u3 jawdjaekTpuka. Harpes Bojbl ocyIiecTs-
JISIETCS SJIEKTPUIECKIM TOKOM, JIJI 9er0 K MeTaJITMIeCKUM CTEeHKAM IPHUKJIA/IbIBAETCSA TTOCTOSTHHOE
nanpsizkeane U. Oupenenure, KaKUM JOJZKHO OBITH 9TO HAIPsI?KEHHE JJIsI TOTO, YTOOBI YCTPOICTBO
obecrieunBaJio Harpes ¢ = 600 siutpos Bosbl B wac ot 10°C m0 35°C, eciim a = 40 cMm, d = 2 cM.
Hcnonbsyemast B HarpeaTesie Boja UMeeT cJIeyole XapaKTepuCTUKH: II0THoCTh p = 1000 Kr/m3,
yaenbHast TermnoéMkocThb ¢ = 4200 Ix/(kr - °C), ynenbhoe comporusienne A = 10 Om - M. Teruroém-
KOCTBIO TPYObI U TIOTEPAMHU TEILIOTHI IIPEHEOPEYb.
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BAIAYA 21. (Beepoce., 1999, 03, 10) B skcnepumenTax 1mo o6-
HApYYKeHUIO0 HEATPUHO MCIOJIB3YIOT JIEMKOILIABKUN MeTaJll Tajl-
it (ty, = 29,8°C). [IpsimoyrosibHas TEIION30MPOBAHHAS KIO-
BeTa MUPUHON d, OTKpBITasg CBEPXY, 10 BLICOTHI H 3aIo/HeHa
rajiiieM, HarpeTbiM JI0 TeMIepaTypbl Kulenud. K npoTHBOIO-
JIOXKHBIM CTeHKaM A u B, M3roTOBJIEHHBIM U3 XOPOIIO ITPOBOJIs-
Iero MarepuaJa, MOJBEICHO BHEITHee 3JIEKTPUIECKOe HaIPsizKe-
nue. Yepes paciias rajumsg HAYUHAIOT IPOIYCKATh MOCTOSTHHDIA
ok [ (puc.). Yepe3s kakoe BpeMsi BeCh IaJuIiil BBIKUIUT! Y/IETbHYIO TEIJIOTY HapooOpa3soBaHUs A,
IJIOTHOCTD P W YJIEJBHOE COMPOTUBJIEHHE 0 CUUTATH U3BECTHBIMU.
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BAIAYA 22. (MOII, 2015, 9) s u3roToB/ieHnsT HArPEBATEIBHON CIIUPAJIN KUIATUILHIKA, B3sIJIN
poBOJIOKY Junoit /1. [loce mogkovenns 3Toro KUMATUILHUKA K UCTOYHUKY HaIPAKEHUsd ¢ Ma-
JILIM BHYTPEHHUM COIPOTUBJIEHNEM Ha HarpeBaHMe HEKOTOPOI Macchl BOJIBI B KasjopuMerpe Ha 50 °C
OBLIO 3aTpadeHo BpeMs T = 2 MUHYTBI. 3aTe€M IPOBOJIOKY, U3 KOTOPO# ObLIa Cjesiana Cliupaib Ki-
[STHIHBHUKA, PACIUIABUIN ¥ U3TFOTOBUJIM U3 PACILIABA HOBYIO IIPOBOJIOKY JIMHOM [y = 2[;. I3 HOBOII
IIPOBOJIOKU CJIeJIAIA JIPYTYIO CHUPAb I KUIATWILHUKA, OIMYCTWIA €ro B JIPYTroil KaJopuMeTp C
JIPYTUM KOJIMYECTBOM BOJIbI, U MOJKIIOUMIN KUMSTHILHIK K TOMY YK€ UCTOYHUKY Hanpsikenusd. Ha
narpesanne Bojibl Ha H0°C BO BTOpOM KaJjiopuMeTpe OBLIO IMOTpadeHo BpeMs 7o = 12 MuHyT. Bo
CKOJIBKO pa3 Macca BOJIbl BO BTOPOM KaJIOPUMeTPe OTINYAETCs OT MacChl BOJbI B IIEPBOM KaJIOPUMET-
pe? CunraiiTe, 9TO MOTEPH TEIJIOTHI IPU HATPEBAHUU BOJBLI HE MPOUCXOIUT, TEIVIOEMKOCTH KAJIOPU-
METPOB IPEHEOPEKUMO MAJIbI, & IJIOTHOCTb U IIPOBOJIMMOCTD METAJLJIA IIOCJIe MEePEeIJIABKU OCTAIOTCS
MIPEXKHUMU.

BAJIAYA 23. (MOIII, 2014, 9-10) Ha cnupaiu KUNsITUILHEKA TIPU TOIKIOUEHNN K CeTH HAIPSIZKe-
nnem 220 B Boiensgerca morraocTh 1 KBT. Macca cnimpanu kungaruiabauka coctasigeT 100 . Yiersb-
HOe COIIPOTHBJICHNE MaTepuaja KunaTmibauka 107 Om - M, mrorHocTs Marepnasia KNIATHILHIKA,
9 r/cm?.

A) Kaxkoso conporusienne Kunatuabiuka? OTBeT mpejicTaBbTe B OMaX U OKPYIJIUTE JI0 TEJIbIX.

B) Ckosbko Bpemenn nmorpedyercs, 9T0ObI HArpeTh 1 KT BOJIBI, B3ATON M3 BeIpa CO CMECHIO BOJIbI 1
JIbJa, 10 Kuterust ! Cauraiite, 9T0 BCA Bblje/sgeMas Ha KAITATUIbHIKE MOIITHOCTD MJIeT Ha HArDEeBaHUe
BOJIBI, & MOTEPSIMU TEIIa MOXKHO IpeHebpedb. YjenbHas TermoeMkocTb Bogabel 4200 [k /(xr - °C).
OrBer npeacTaBbTe B MUHYTaX U OKPYTJIATE 0 IEJIbIX.

C) Kakona jymHa crimpasy KuistuiibHuKa? OTBET [peJicTaBbTe B METPax U OKPYIJINTE JI0 BTOPOii
3HavaIeil mudpol.

D) Kakosa rosmmna ciupaan Kungruibiuka? Cedenne crmpajm cuutaiite KpyribiM. OTser
IIpe/ICTaBbTe B MUJLIUMETPAX U OKPYIJIATE JI0 BTOPOil 3HaUaIel mudphl.
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BAJAYA 24. (MOII, 2014, 9-10) UlkonbHuk AHzApel TPOBOAUT OMBITHI C MEIHON TPOBOJIOKOI.
[LnoTHoCTh Memu cocTasisger 8,92 r/cm®, yienbnoe conporusienne 1,72 - 1078 Owm - M, yjenbHas
reroéMkocTs 380 Ik /(kr - °C).

A) MenHyto IPOBOJIOKY IOJICOEMHUIN K MCTOUHUKY Harpsizkerusi 220 B. Kakoii mo/rkHa ObITH
JJTHHA TIPOBOJIOKH, YTOOBI €€ TeMIlepaTypa yBeJIMYnBaIach KayK/ Iylo CEKyH/Iy Ha ojuH rpajayc Lerb-
cusg? OTBeT mpeicTaBbTe B MeTPax W OKPYIJIUTE 0 BTOPOI 3HAYAIIEH I PHI.

B) Yepes Me/1Hy 0 IPOBOJIOKY KPYIJIOrO CeYeHHsl MPOIycKaloT Tok 1 A. Kakum jo12keH ObITh jua-
MeTP IIPOBOJIOKH, 9TOOBI €€ TeMIIepaTypa yBeJIMInBaIach KaXK/Iyi0 CeKYH Ty Ha oauH rpajyc Hembens?
OtBer npejacTaBbTe B MUJLINMETpPAX U OKPYIJINTE 0 BTOPOH 3HAYAINEH ITUQPHI.
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BAIAYA 25. (MOII, 2014, 10) B komuate ¢ Temneparypoii Bosmyxa t, = 25°C Haxomaurcs bara-
pest akkymyssaTopos ¢ cymmapuoit 9JIC U = 200 B u cymmapHbBIM BHYTPEHHUM CONPOTUBJICHHEM
r = 20 Om. BreiBosbr OaTapen mo/iCoeIMHEHBI K 3JIEKTPUIECKOl po3eTke. V3HATaBHO B 9Ty pO3eT-
Ky OBLIT BKJIIOYEH KHMATUILHUK HOMEp 1 ¢ comporuBienneMm R = 200 OM, OmyIIeHHBI B CTaKaH C
XOJIOJTHOM BOJION, KOTOPYIO OH CMOI' IIPOTPETh TOJBKO J10 TeMiieparypsl t; = 50 °C. ITorom KumsaTnib-
HUK BBIHYJI U3 PO3ETKH U BCTABHJIN B HEE PAa3BETBUTE/Ib MUTAHUs (TaK HA3BIBAEMBINA «TPOWHUK> ).
K mepBbIM JByM €ro BBIXOJaM IMOJKJIOUHIN KUISTHILHUKE HOMEp 1 u HOMep 2 (Takoil ke, Kak
KUIATUIBHUK 1), & K TpeTbeMy — KUIATUIBHUK HOMEp 3, TOil 2Ke (OPMBI, H3TOTOBJIEHHBIH U3 TeX
JKe MaTepHuaJioB, HO BCe pa3Mepbl KOTOPOTO B 1 = 2 pa3a MeHbIIe, YeM Y KUIATUIbHIKA HOMep 1.
DTN KUNATWILHUKH TOJIOKUIN B CTAKaHbI C XOJIOJHONW BOJION: KUMIATUILHUKNA 1 U 3 — B TaKue e,
YTO W U3HAYAJbHO, a KUISTUWIHBHUK 2 — B CTaKaH, BCe pasMepbl KOTOPOI'O B N pa3 MeHbIe, 9eM Y
UCXO/THOTO cTakaHa. /[0 Kakux TeMmiieparyp to U t3 COOTBETCTBEHHO HAIDEETCs 3a JJINTETbLHOE BPEMs
BOJIa B CTaKaHaX, B KOTOPhIE IMOMEIIEHbl KUISTUILHUKKA 2 1 37 MOIIHOCTE TEIIOBBIX MOTEPh depes
€JIMHUILY TLIOMIAIN IOBEPXHOCTU CUNUTANTE MPOMOPIMOHAIBLHON Pa3HOCTU TEMIIEPaTyD.

Do LTE ~ Z(W) u(*s — 1)+ = £ 50,001 = 7

BAJIAYA 26. («Pocamoms, 2017, 10) B cocyn ¢ HEKOTOPBIM KOJMYECTBOM YKUJIKOCTU OIYCTUJIH Pa-
6oratomuii Harpesatesb MortHoctu P = 1000 Br. IIpm sTom Temmneparypa KHIKOCTH MOBBICHIACH
na AT = 1°C 3a Bpems t; = 10 c. Korma B 9T0T Ke cocy omycTuain pabOTAIONNIT HATPEBATE b
motHocTr P/2, To Temueparypa )ujkoctu mosbicusiack Ha AT 3a Bpems to = 24 ¢. 3a Kakoe Bpe-
MsI TeMIlepaTypa KUJIKOCTH B COCYJe TOBBICUTCH Ha Ty ke Beauduny AT, ecju B COCYJ OIYCTUTH
paboTaroruii HarpeBaTeab MOIHOCTH 2P7

BAIAYA 27. («Kypuamoss, 2017, 9) Ha sjekrpudeckoii mmre CTOUT IMUIXHJIPUIECKAsT KACTPIOJIS
¢ Kunsieir Bojoit. 3a t = 10 MuH ypoBeHb BOJIbI B KacTpioje yMeHbInuicd va h = 2 mMm. Haiiaure
KII/I 3/1eKTpoIinThl, ecjiu oHa paboTaeT OT UCTOYHUKA ITOCTOAHHOTO TOKa Hanpsxkenuem U = 220 B,
COIPOTUBJIEHNE HarpeBaTesbHON crimpasn R = 50 OwM, mwioma b mMomepevHoro ceueHus KacTPIOJIH
S = 350 cm?. TTosesnoit paboToil IINTEI cYuTaiTe TEILIOTY, HepeJaHHyIo Boje B KacTpioje. YielbHas
TeroTa napoobpazoBanus Bogbl L = 2,3 MJIx /Kr, mioTHocTh Bojbl p = 1,0 r/cm?.
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BAJAYA 28. («Kypuamos», 2015, 10) Axkymymnsrop maccoit 5 kr, umetonmit 9/1C 5 B, omycru-
JIY TIOJIHOCTBIO B JIMCTUJLINPOBAHHYIO BOJY Ha IIPOYHON HUTH, KOTOPas OKa3aJach HATSHYTOH C CH-
noit 5 H. Ecim stomy akkymyssitopy (6€3 BOJbI) COOBIIUTL KOJTMIECTBO TEIIOThl 5 KK, TO OoH
Harpeercs Ha b rpajycos. Korja e K 3TOMy aKKyMYJIATOPY IOAKIIOYIIN PEUCTOD, Yepe3 HEero Imo-
TeK TOK CUJION 5 A, HalpsKeHne Ha BBIBOJAX aKKyMYyJISITOpa YMEHbIINIOCH Ha 5%, u depe3 5 MUHyT
AKKyMYyJIITOP HEMHOrO Harpesicda. Haitaure:

1) CpeJHIOI TIOTHOCTD p aKKYMYJISTOPA;

2) CPEJIHIOI YJIEJLHYIO TEIJIOEMKOCTh ¢ aKKYMYJIATODA,;

3) comnporusyierne R pe3ucropa;

4) mamenenue temreparypbl At aKKyMyJIsITOpa 1ocie 5 MUHYT paboThl ¢ HAPY3KOii, ec/iu more-
PSAMU TEILJIOTHI MOXKHO IIPEHEOPeUb.

[LioTHOCTL BOAIBL pg = 1 T/em?, yckopenue cBobosHoro majenns g = 10 m/c2.
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BAIAYA 29. (Bcepoce., 2003, ¢unan, 10) B 1899 romy Bbiarorumiicss amepukasckuii dpusuk Po-
O6epT By opurnHaJIbHO PENIU CJI0XKHYIO TEXHUYECKYIO TTPOOJIEMY, 38 UTO MHCTUTYT, B KOTOPOM OH
pabotrast, cpazdy mosyqmi npemuto B 200000 posutapos. [IpugymanHoe UM «3JIEKTPOTassHEE» MTUPOKO
HUCIOJIB3YIOT U ceivac.

O tHazK 1Bl BO BpeMsi CUJIBHOTO MOPO3a B ITPOJIOXKEHHOMN 10/ 3eMJIENl K JIOMY CEeHATOPa »KeJIe3HOM
Tpy6e jumnoit [ = 100 mMeTpoB Ha ydacTke JUIMHOM [y &~ 5 MeTpoB 3aMEp3iia BOJA, U BOJOIPOBOJL
nepecraJj padboraTh. By 1 Ipe /oK uI o Icoe IMHUTH K KOHITAM TPYOBI IIPOBOJIA OT BTOPUYHON OOMOTKA
MIOHIKAIOIIEro TpaHcgopmaropa, n depe3 t = 10 MUHYT TOC/IE MOJK/IIOYEHN U3 KpaHa MOJINIACH
Bojia. Kakoe nmpumepHo HalpsizKeHue ObLJIO MPHUJIOKEHO K KOHIAM TPyObl U KaKasi CHJIa TOKa ObLIa
B Heii? Kak uzmenunioch 6bI BpeMsi OTOrpeBa, ecjii Obl JIJIMHA 3aMEP3IIero ydacTka Oblia B JBa pas3a
6oJIbIIe?

Jnamerpsr TpyObl: BHyTpennuit D = 20 mMm, mHapyxKRubiili Dy = 26 Mm. lna xkemesa: mior-
Hocth dy = 7,8 r/cM®) yienbHas TemnoéMKocTh ¢ = 0,45 xJIk/(kr - K), yueabHoe conpoTusiie-
mue p = 0,1 Om - mm? /M. g bga: mtotaoets d, = 0,9 v/cM®, yiaenbHas TEIIOEMKOCTD ¢, =

= 2,1 x/Ix/(xr - K), ynensnas renora miasiaenus A = 340 xJLx/kr.
IIpumenarue. J1jst yupoIneHnst pereHusi MOyKHO CIUTATH, 9TO CHAPYKU TPYOBI TaKzKe HAXOIUTCS
3aMep3Iiasd BOJa.

. g—¢
voss~ L =qig iy~ GITD N =




