IIMCBMEHHASA PABOTA YYACTHHUKA
OJIUMIINA 1Bl HIKOJIBHUKOB CIIoI'Y

[Ipeamer (komruiekc mpeaMeToB) OTuMITHATBI

1. /IBa mapa maccamu m; = 10 r u m, = 30 r coeAMHEHBI )KECTKUM CTEP)KHEM JUIMHBI L = 20 cM, KOTOPBIN
MOJKET BpalllaTbCsi B BEPTUKAIBHOW IJIOCKOCTH BOKPYT OCH, MPOXOJAIICH uepe3 ero cepeauny. B
HAYaJbHBI MOMEHT CTEP)KEHb PAaCMOJIOXKEH BEPTUKAIBLHO M HEMOJABIDKEH. BepxHeMy miapy Maccoil m
IIETYKOM COOOIIAIOT CKOPOCTh Vo = 5 M/c. Uepe3 moa-o0opoTa ero ckopocTh crana v; = 3 M/c. KakoBa
OyZeT ero CKOpOCThb, KOT/Ia CTepXKEHb MOBEPHETCA HA TPU UYETBEPTH 000pOTa, €CIM TPEHHE B OCH

MOCTOSIHHO?

OtBer: = 1.4 M/c.

2. B ogHOM kanopumeTrpe HaxomuTcs V=59 M ykCycHOM KHCIOTBI npu temmeparype t = 20 °C,
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BO BTOpoM V> =31 M npu

temneparype £ =100 °C. Coaepxumoe kamopumeTpoB cmemand. Haiiaute o0BEM cMmecu, ecnu KodhPUIUEHT 0O0BEMHOTO
paciMpenus yKCyCHOU Kuciotsl pases B = 0,001 °C™'. TerumonorepsMu npeHedpeys.
IIpumeuanue: KordduimeHT 00HEMHOTO pacIIUPEHHs] paBEH OTHOIIEHUIO OTHOCUTEILHOTO M3MEHEHUs 00héMa Telna K M3MEHEHUIO

temriepatypsl: B = (AV/V)/At.

OTtBet: 90 M.



3. BononasHslii KOJ0K0J B (popMe IMIMHJIPA OMyCKAIOT B OOJBIION OacceiiH ¢ AByMsI HECMEIIMBAIOIUMUCS KUAKOCTSIMU. TONIIMHA
BEPXHETO CIIOS JKUIKOCTU A = 1.5 M, €€ mu1oTtHocTh p; = 800 Kr/M’, IIIOTHOCTH HMXKHEH KUaKoCTH P2 = 1000 Kr/nm’,

1) Kakoit 00BbEM XUAKOCTH U3 BEPXHETO CIIO0ST OKAKETCS B KOJIOKOJIE, KOTJIa €r0 HU3 OITyCTUTCS JI0 JIMHUH pa3jiesia )KUIKOCTeH?

2) Onpenenure, Npu Kakoi riayOMHE MOTpyKeHUsl (PacCTOSSHUM OT HU3a KOJOKOJa J0 FPaHULbI KUAKOCTb-BO3AYX) KOJOKOJ HAYHET
TOHYTb.

W3meHeHneM ypoBHS KHIKOCTH B OacceitHe nmpeHeOpeub. CTEHKH KOJIOKOJIa TOHKKE, Macca kojokoma m = 1000 kr, Beicota H =2 M,
IIOIAAL OCHOBaHMA S = 1 M”; IPU MOTPY>KEHUH JAaBJIEHHE U 00BEM BO3MyXa U3MEHSIOTCS IO 3aKOHY Boiins — Mapuorra pV = const.
AtmocdepHoe nasienue po = 10° IMa.

Otser: 1)< 0.2 M*; 2) = 12.1 m.

4. Teno maccoil 1 Kr cockanp3blBaeT € XoiMa. ['papuku 3aBUCUMOCTH €ro TOPU30OHTAIILHOM KOOPAMHATHI X U BEPTUKAIBHOU
KOOPJIMHATHI ) OT BPEMEHU MOKa3aHbl HAa pUCyHKe. CunTas, 4To MOJOBMHA BBIJEIMBIIETOCS IPU TPEHUH TEIUIa MOLLUIA Ha HarpeB Tela,
BBIYMCIIUTE YBEIUYEHUE €0 BHYTPEHHEN 3HEprum 3a 15 c.
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5. Y Bacwu 6s110 BoceMb pe3uctopoB Ry, Ra, R3, R4, Rs, R, R7, Rs conpotuBienueM 1 Om, nBa pe3ucropa Rio
u Ry, conporuBieHueM 2 OM, MPOBOJIKH, MAsSIbHUK ¥ MHOTO CBOOOJIHOTO BpeMeHH. Pesuctopsl Ry u R
Bacs uckai, Ho He Hamén. OH cnasy cxeMmy, MOKa3aHHYI0 Ha BEpXHEM PUCYHKE.

KakoBo e€ conpoTtuiieHue?

[Torom Bacsi oOHapyxusi, 4TO HE WHCIOJIb30Bajd JiBa MPOBOJKA. UTOObI OHM HE mMpomnanud 3ps, OH
YCOBEPIIEHCTBOBAJI CXE€MY, KaK IMOKa3aHO Ha HIKHEM PHUCYHKE.
KakoBo e€ conportuienue?

Otser: 1) 28/45 Owm; 2) 3/5 Om.
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1. /IBe onnHAKOBBIX KapeTKu Maccou 1o 150 r 3akperuieHsl Ha rape napaijielbHbIX BEPTUKAIBHBIX PEIIbC,
TaK YTO MOTYT CKOJIb3UTh 0 HHMM BBEpX M BHM3. KapeTku coeauHeHbl MeXIy cOOO0M NpyKUHOU
xeéctkocThio 200 H/M m HeBecOMBIM cTepxkHEM, Oyiarojapss KOTOPOMY BCErJla HAaXOASTCS Ha OIHOU
BbicoTe. CTepKeHb HE MpenarcTByeT nedopmanuu npyxusbl. CaBuras W paslaBuras penbcbl, Bacs
YCTaHOBWJI, YTO MAKCUMAaJIbHOE PACCTOSHUE MEXKIY pPEbCaMH, IPU KOTOPOM KapeTKU HEMOIBUKHBI —
Lo =14 cm, u paccuutan ko3@dunuent tpeuus. Kakoe 3Hauenue nonyuus Bacs?

[IpyxuHa, coenuHAONIAs KapETKH, B HEAS(HOMUPOBAHHOM COCTOSIHUU UMeeT JuIMHy L = 20 cMm.

IIoTOM OH YCTaHOBHJ pE€IbChl HAa PacCTOSHMM L, = 13 ¢cM Jpyr OT Apyra M NPHUKPENWI CTEPKEHb K
MOTOJKY MPYXKUHOW ¢ Mayol xkéctkocThio 10 H/m. KapeTkn Haxoawinch Ha TakoOW BBICOTE, 4YTO
BEepTUKAJIbHAS MIPYKKWHA HEe Oblia AedopMupoBaHa. Pe3ko pa3aBuHyB penbChl Ha pacctosiHue L, = 17 cM,
Baca noxpancs, xorja KapeTKH cCheXajdd BHM3 Ha 7 CM, W OBICTPO BEpHYJ pPEIbChl B HAYaJbHOE
noJyioxkenne. Kakoe pacctosHue mpoexaiu KapeTKH J10 MOJTHONH OCTaHOBKH MOCTE COMMKEHUS PEbCOB?
IIpumeuanue: >ueprus, 3anaceHyas B 1e(pOpMUPOBAHHOM IpyKuHe, paBHa k(Al)*/2, Tie Al — nedopmariys NPy >KUHBL
OtBet: 1) p = 0.125; 2) h = 5.5 cm.




2. Kanuu pacmiaBlieHHOTO CBUHIIA MAJal0T ¢ OamrHu BHICOTOM /; = 80 M B TEIUIOM30JUPOBAHHYIO
BaHHY c Boaoil. Boga umeer maccy 2 kr u temnepatypy 7o = 30 °C. IlpoBoas B mosere BpeMms
t1 =4 ¢, CBUHEIIl 3aCThIBaCT y caMoi moBepXxHOcTH Bojbl. Korma B BanHy ymano 1200 apoOuHOK,
tTeMreparypa Bojbl B BaHHe cTana 7 = 100 °C. IloTom cBHHeI cTaau KamnaTh ¢ IIaTGopMbl OalTHH,
PacIoyIOKEHHOM Ha BBICOTE /1, = 20 M, U Karulv JOJIETaIu A0 BOJGI 3a BpeMs £, = 2 ¢. C miaatdopMbl
B BaHHY ynaJio 8 kamneib. CKOJIbKO BCETO BOJbI UCIIAPUIOCH?

Mexnay mnajgeHueM ABYX CBUHIIOBBIX Kameidb MPOXOJUT JIOCTATOYHO BPEMEHM, UYTOOBI B BaHHE
YCTAaHOBWJIOCh TEIJIOBOE paBHOBECHE. YJielbHAsA TEIUIOEMKOCTh BOIbI ¢, = 4200 JIx/(kr -°C),
yaenbHas Teruiota mnapooOpazoBanusi L = 2300 kJ[x/kr, yjaenbHas TEMIOEMKOCTh CBHUHIIA
c. = 130 JIx/(kr -°C), ynenpHas TermjoTa IUiaBieHus A =25 k/[x/kr, TemmepaTypa IUIaBICHUS
T =327 °C. Kamm cBUHIIA OJJMHAKOBBI U UMEIOT Maccy 20 T, uX HayajgbHas TeMIeparypa paBHa
TeMmrneparype miaaBiieHus 7n,. Boaa u3 BaHHBI HE BBIJIMBAETCS.

OtBer: 63.5T.

3. Kycouek cTekia B3BEIIMBAIOT B BAKYyME Ha PBIUYAXKHBIX BECaX UYBCTBUTEIBHOCTBIO Mo = (0.5 MI' C IOMOIIBIO >KEJIE3HBIX TUPb.
YrtoOsI BBIHYTH 00pasell, B BAKYyMHYIO KaMepy MyCTHJIA BO3AYX M JTOXKIAJINCh, KOT/a TaBJICHHUs B KaMepe U B KOMHATE BBIPOBHSIOTCS.
Onpenenute, Ipy KaKOll MUHUMAJIBHOM Macce CTEKJIa MOCe YCTAHOBJICHUSI PAaBEHCTBA JIaBJICHUN BEChl FapaHTUPOBAHHO BBIWIYT U3

PaBHOBECHSI.

[InoTHOCTH cTekna 2.5 r/cM’, MIOTHOCTH *kenesa 7.8 r/cm’, mioTHOCTH Bo3ayxa 1.2 kr/m’. Temmeparypa Bozmyxa m atMocepHOe

AaBJICHUC BO BPCMA OIIbITa HE MCHAIOTCA.

h 1

prweanue: YYBCTBUTCIIbBHOCTb BCCOB paBHa MaKCHMaJIbHOM Macce rpysa, KOTOpBIfI HC BBIBOJHWT BCChI N3 PABHOBCCHA.

OtBer: = 3.1T.

4. Muctep VckmounTenbHbIA pa3o3amiics U OpOCHII CBOEro 60cca B CTEHY, HO HE pacCuuTal CUIY, U TOT MPOOMII HECKOIBKO CTEH B
oduce. [locne “mpoxoxieHns” NEPBOM CTEHBI, CACIAHHON U3 JIBYX CIIO€B TMIICOKAPTOHA, CKOPOCTh Oocca cHu3mmack Ha 11%. 3atem
OH JIeTeN Yepe3 KaOUHEThI OOBIYHBIX COTPYAHUKOB, pa3/ieJICHHbIC OJJHUM CIIOEM TaKOTo ke rurcokapToHa. CKOJIbKO BCEro OH MPOOHIT

CTEH, €CJIM He KacaJycs 1moJia 10 ocTaHOBKH? CONPOTUBICHUEM BO3TyXa MPEHEOpEUb.
OTBerT: 8 cTeH.




5. B uzoOpaxeHHOW Ha PHCYHKE OJJICKTPUUYECKOW IICMH HCIIOIB30BaHbl OJWHAKOBBIE BOJIBTMETPHI,
OJIMHAKOBBIC aMIIEPMETPhI U OJMHAKOBBIE PE3UCTOPHI. BOIBLTMETPHI NIEPE] MOJKIIOUCHUEM «UCTTOPTUIIN,
COCJIMHMB UX MapajuieIbHO C OJWHAKOBBIMM HU3KOOMHBIMU PE3UCTOpaMHU (HA PUCYHKE HE IMOKa3aHBbI).
ITokazanus BonsT™MeTpa Vi — 2.8 B, V2 — 0.8 B, amnepmerpa A —4.2 A, A, —4.0 A.

Kakoe HamnpsbkeHue 1moJlaHo Ha 11eTb?

OTtser: 5.14 B.




