8 KIIACC. YCJIOBUA 3AIAY.

1. Hapsbxkas mepen HoBeim T'ogom enky, skcnepumenTtaTop [rok oOHapyxui, 4TO B
TUPJIAHE, COCTOAIIEH U3 28 JIaMIIOYEK, COETMHEHHBIX ITOCIEA0BATEIBHO, OJHA JIAMITOYKA
neperopena. OOHapyXKMB M BBIKDYTHB €€ W3 TUPJIAHIbI, [0k 3amymaiics, Oyner Jiu
0e30macHbIM BCYHYTh BMECTO JJaMIOYKH nanen? Y3HaB u3 MHTepHeTa, 4To 6€30MmacHbIM
CUMTAETCA CWJIa MOCTOSAHHOTrO Toka He Oonee 300 MA, ['nok u3Mepus conpoTUBIICHHUE
JaMIIOYEK TUpIIsIHABI (0Ka3anoch y Kaxaoi mo 1,5 OM) v conpoTUBIIEHHE CBOETO Majbla,
pOBEN HEOOXOAMMbBIE PACUETHI U BBISICHUII, UTO SKCIIEPUMEHT MOKHO MpoBecTH. OueHuTe
3HAUEHUE CONPOTUBIIECHUS MaJblia, KOTOPOE MONY4YHI Npu u3mepenun [nrok. ['mprngaaaa
MUATAETCS. OT UCTOYHHMKA MOCTOSIHHOTO TOKa 36 B.

PELIEHUE:

CI/IJ'Iy TOKa, ITPOTCKAOUIICTO YCPC3 IMAJICH, HYKHO OIIPCACIIATH 110 3aKOHY Owma:
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Ecnu I'mrok pemms, 4To 3KCIIEpUMEHT MOKHO MTPOBECTH, 3HAUUT PACCUUTAHHASI UM
cuia Toka Obli1a MeHbIe 6e30nmacHOro 3HadeHus. YToObI ONpeeuTh HIKHIOK TPaHUILY
COMPOTHBIICHHUS MaJIbIla, 3HAYCHHUE CUIIBI TOKA, MOACTABISIEMOE B OPMYITY, TOTKHO
ObITh paBHO 300 MA. 3HaueHHE CONMPOTUBIICHHS Toaydaercs 79,5 Om. 3HauuT
n3Mepenus [roka mokasanu 3HaueHue R, = 79,5 Owm.

OTBET: 6onbie wiu paBao 79,5 Om.

KPUTEPUUN OUEHMBAHUA:

VY4TeHo, 4TO TaMIOYKH U MaJIel] COeIMHEHBI TIOCIeI0BaTeIbHO — 2 Oasuia
3ammcan 3akoH Oma — 2 Garia

[Tomy4eHo rpaHUYHOE CONMPOTHUBIICHHE MaJblla — 2 Oasuia

[IpoBeneHa oleHKa CONPOTUBIICHUS, MTOJTYYEHHOIO B dKCcIiepuMeHTe — 4 Oainna



Cucrema n3 ABYyX OJHOPOIHBIX CTEpPIKHEW,
Tpex HuUTed U OJoKa HaxoAWTCS B
paBHOBeCcUU. Macca BEpXHETO CTEPKHS 6 KT.
Haiinure Maccy HUKHETO CTEPIKHS.

PELIEHUE:

YcnoBue PaBHOBECHA CUCTCMbI O3HAYACT, YTO BBIIIOJIHANOTCA IIPpaBUJIa MOMCHTOB
JJI1 JaHHBIX CTep}KHeI\/’I, a TaK»XKC CHJIbI, I[CﬁCTBYIOH.[HC Ha CTCPKHH, CKOMIICHCUPOBAHDI.
I[JIH 3allMCH  JTHUX TIpaBWJII  OIPCACINM  CHUJIBI,

NENCTBYIOIINE HA CTEPKHU U UX TUICYH.
Ha BepxHuii crepxeHb JeWcTBYrOT ). /’\
—_—
BEPTUKAIBHO BHHU3 CHJIA TKECTH Mg, U CHIIA T] N
HaATSDKeHUs cpeHedt HUTH T4; 2). BEpTUKAIBbHO BBEPX
cWja HATSDKCHHsS JIeBOW HUTH T' M CHJIa HATSHKCHUS ﬁi

npaBod HUTU T,. Ha HMXKHUU CTEpKEHb NEUCTBYIOT fars
BEPTUKAJIBHO BHU3 CUJIA TSKECTU My g U BEPTUKAIIBHO Tq

BBEPX CHUJIbl HATSKEHUS] HUTEU — JIEBOM 17 W IIPaBOU ? \ —,—
T,. Cuiibl HATSKEHUSI HUTEH, IEMCTBYIONIME HA Pa3HbIE 1 2
CTEp>KHU PaBHBI I KaKIOM HUTH (HO HE pPaBHBI

MEXKTy COOOM /ISl pa3HBIX HUTEH ), TOTOMY YTO KaXKaast l/ WI@
HUTH 110 CBOEH JIJIMHE HATSIHYTa OJUHAKOBO.

Jlnist onipeneneHus mieyeil cuil HEOOXOAUMO BBIOPATh TOUYKY OMOPHI IS KaXKIOTO
cTtepxHs. JIIsi BEpXHEro CTEp)KHsS yIOOHO B3SATh B KaueCTBE TAKOBOM JICBBIM KOHEI]
CTEPIKHsI, YTOOBI «3aHYJIUTH» MOMEHT CHJIBI T, JJISi HMJKHETO — TakKyKe JIEBBIM KOHEIT
cTepkHs. Torja, BBeNs IJIMHY BEPXHETO CTEpXKHS | W JUIMHY HW)XKHETO CTepKHSA L,
MOJIy4aeM
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(CTEep KHU OJTHOPOAHBIE, TTOATOMY CHJIBI TSKECTH MPUIIOKEHBI K CepeIMHAM CTEPKHEH ).

1 .
N3 BTOpOrO ypaBHEHUs BUAHO, 4TO T, = >Ma2g- YureMm, 4TO CHJIbI, IEUCTBYIOIIUE Ha

HIDKHUM CTEPKEHb CKOMIIEHCUPOBAHBI, TO €CThb Myg = T; + T,. U3 3TuX ypaBHEHUU
canenyet, uto T, =T, = T.

C ydyeTom 3TOro (4 nocie COKpaueHus JIMH) UMEEM:



1T + lml g=T
4 2
1
Emz g=T
Pemas sty cucremy, noinydaem
4
m, = §m1 = 8 Kr.
OTBET: 8 kr
KPUTEPMU OLIEHMBAHNMA:

OmnpeneneHbl MOMEHTBI CHII, ICUCTBYIOIIUX HA BEPXHUM CTEpKeHBb — 1 Oan
OrnpeiesieHbl MOMEHTBI CHIT, ICUCTBYIOIIUX HA HUKHUN CTepKeHb — 1 Oan
3anucaHo MpaBUIO MOMEHTOB JJIS BEpXHET0 CTepXKHs — 1 Oan

3anucaHo IPaBUI0 MOMEHTOB JJIsl HUKHET'O CTepKHs — 1 Gasn

3anucaHo yclIOBUE KOMIIGHCAIIUU CHUJI, JICHCTBYIOIINX HA HIKHUM CTEpKeHb — 1 Oa
Ycranosneno, uto T, = T; — 1 Gamn

Pemrena cucrema ypaBHeHuii — 2 6ania

OnpeneneHa MacCa HUKHECTO CTCPIKHA — 2 Gamna



3. [Ipoitns 5/8 npnuHBl MocTa, cobaka yciblllajga 3a CIUHOW CHUTHAI
MOIBE3KAIOIIET0 K MOCTY aBToMOOMIIA. Eciin co0aka moOexuT Brepea, TO BCTPETUTCS C
aBTOMOOWJIEM Ha pacCTOSHUM B 1/8 MJIMHBI MOCTa OT €ro KOHIA, a €CJIM Ha3ad, TO Ha
cepeauHe MocTa. Bo CKkoIbKO pa3 CKOpOCTh COOAKM MEHBIIIE CKOPOCTH aBTOMOOMJIS ?

PEILIEHUE:

B YCJIOBHMH 3aJ1a4M HE CKa3aHO, I’IC HAaXOHUJICA aBTOMO6I/IJIB, Koraa 1mogaBaj CUIrHall
co6a1<e, IMO3TOMY 6yz[eM CUUTATh, UYTO OH HAXOJUTCA HA PaCCTOAHUHU S OT Ha4Yajla MOCTA.

ITycte cobaka moOexaina Bnepen. Torma 3a Bpems t; 10 MOMEHTAa BCTPEUU OHA
IpOOEKUT
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a aBTOMOOWJIb MPOEIET
7
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rae L — ajiuHa MocTa.

Ecnu cobaka moOexuT Ha3zal, TO 3a BpeMs t, A0 BCTPEUU OHA IMPOOEIKUT
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a aBTOMOOMIIb MMpocaAcT

1
Spqa =S+ EL
Pemas mony4yeHHy10 cucteMy ypaBHEHUH, MOJIYyYAEM:
1
ve(t; — b)) gl _1
vty — t3) _%L -3

OTBET: ckopocTh cobaku B TpH pa3a MEHBIIIE.

KPUTEPUU OLIEHNBAHNA:

3a/1aHo IPOM3BOJIBHOE TIOJI0KEHUE aBTOMOOMIIS TIEpel MOCTOM — 2 6aiia
3anucaHo ypaBHEHUE JIBHXKEHHUSI COOAKH B IEPBOM citydae — 1 Oamn
3anucaHo ypaBHEHUE JIBHXKEHUSI COOAKH BO BTOPOM ciydae — 1 Gamn
3anucaHo ypaBHEHUE JIBHKEHHUSI aBTOMOOUJISL B MEpBOM ciiydae — 1 Oann
3anucaHo ypaBHEHUE JBUKEHHSI aBTOMOOMJISI BO BTOPOM citydae — 1 6ann
Pemrena cuctema ypaBHeHuii — 3 6aia

[TpaBunbHO chopmynupoBaH oTBET — 1 Oann



4. MeaHpll HUIUHIPUYECKUN MPYTOK IJIUHOU At,C
10 cm m maccoit 30 r Harpenu B INIAMEHH 4
TOPENKU TaK, YTO TEMIEpPATypa BHOJb €ro
JUTMHBI paclpe/ieniach, Kak IMOKa3aHo Ha 4,
PUCYHKE. UYepes HEKOTOpOE BpeM sl
TeMmIieparypa IIPyTKa BBIPOBHSIACh U

200
coctasuna 200 °C. Ompepenure, CKOIBKO
TEIUIOTHI TIOTEPSTI 32 3TO BpeMs TPYTOK. O S N e S ) Ko
VYnenwHas TermoemMkocth Meau 380 JIx/(kr 0 20 40 60 80 100
OC)
PEIIIEHUE:

B 3amaue paccmarpuBaeTcs TEpeHOC TeIla MEXIY YacTsIMU HEPaBHOMEPHO
HArpeToro MpyTKa U OJJHOBPEMEHHBIN TEINIOOOMEH C OKpY»Karoliel cpenoi. Tak kak HET
HE0OXOAUMOCTH (M BO3MOYKHOCTH) OIMUCHIBAThH MPOIECC MEPEHOca TeIia, UMEET CMBICI
pacCcMOTpPETh €ro HWTOI — BBIPAaBHMBAHUE TEMIIEpATypbl MpPyTKa — KaK pe3yJbTaT
TEIJI000MEHa MEXIy YaCTSIMH MPYTKa U OKPY’KAIOIIEH Cpeoi.

Pazo0beM npyTOK Ha TpH YacTH MO 2¢M, 2 ¢M U 6 CM, B KOTOPBIX TeMIepaTypa o
OJIMHAKOBBIM JIMHEHMHBIM 3aKOHAM 3aBUCUT OT JJIMHBI: B MEPBOM YacTH TeMIlepaTypa
mensercs ot 700 °C o 300 °C, Bo Bropoii ot 300 °C 1o 200 °C, B TpeTneii ot 200 °C 1o
100 °C. Maccel yacTeil COOTBETCTBEHHO paBHBI 6 I, 6 T M 18 I, Tak Kak HPYTOK
OJTHOPOJIHBIN U Macca MPOMOPIIMOHANIbHA JUTHHE .

N3 yciioBus 3a1a4n BUAHO, YTO MEPBAst U BTOPAsk YaCTU MPYTKA OCTHIBAJIM, a TPEThS
HarpeBaJIach 3a CUeT OCThIBAHMS IEPBBIX ABYX yacTel. IIpyu 3TOM 4acTh TEIIOTHI yIlia B
OKpyKarouyto cpeny. Onpenenum ee.

Jlnst ucnonb3oBanust Gopmyiasl Q = cmAt = cm(t, — t;) HeoOXOIUMO 3HAThH
3HAYEHUE HayaJlbHOM TEMIlepaTyphbl YacTeil mpyTka (KOHEYHas TeMIlepaTrypa KaKIou
JacTH U3BECTHA). Tak Kak BHYTPH 4acTeu MpyTKa TeMIiepaTypa 1o JJIMHE paclpeesiiach
M0 JIMHEWHBIM 3aKOHAaM, €€ MEHAIIIeecs] 3HAaYeHHE MOXKHO 3aMEHUTh CpPEIHUM
apuQMETHIECKUM, TO €CTh

__700C+300C 300C+200C

200C+100C
tl[ = f == 500 OC tl” = f = 250 OC tl]” =

= 150 °C.
Takum 06pazom, 001Iast TEI0OTa B JTAHHOM TIPOIIECCEe UMEET BU/;

Q =0Q;+Qu + Q= cmy(ty — ty) + emy(t; — tyy) + emy (t; — tyyyp)

[Tociie moaCTAaHOBKM YHCIICHHBIX 3HAYC€HUM, nojydaeM @ = - 456 J[x. 3HaK «-»
03HAYaeT, YTO B KOHEUHOM pe3yibTate 456 K TemI0ThI YIIUIO B OKPYKAKOIIYIO CpeIy.

OTBET: npyTtok notepsiit 456 /[’ TENIOTHI.



KPUTEPUU OLIEHMBAHUA:

O6ocHOBaHKE BBIOPAHHOT'O METO/1a pelieHus — 3 6asia

[IpyTok paccmaTpuBaeTCs pa3AeICHHBIM Ha TPH YacTu — 1 Gar

Omnpenenena Macca Kaxa0i yactu npyTtka — 1 6asmn

Omnpenenena cpeaHssA HavalbHAs TEMITepaTypa KaXXa0l 4acTu npyTka — 1 Gan
Pacuer o6miero konuuecTBa TEIIOTH — 3 Oasuia

O06ocHOBaHUE TOr'0, UTO 9Ta TCIJIOTA, TOTCPAHHAA — 1 Gamn



