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Pemenns 3a1a4

Sagada 1. BeapMbl Ha O0JI0Kax

1. CobpaBmuch mjis 06CyzKIeHUsI IJIaHOB Ha Ojmkaiimee croserue, Arma, Bepra, Jxkuia u
JI>KUH pacioyIoKIINCh B PABHOBECUN Ha CUCTEMe HUTel 1 OJIOKOB KaK IOKAa3aHO Ha PUCYHKE.
Ckosbko Becar Arua (A) u Bepra (B), ecim gpoiinsuku (J) Becar mo 40 kr, a Maccoit 6I10K0OB
" HUTeH U TpeHneM MOKHO mpeHeOpedn? Temubie OJIOKM 3aKPEIIeHBI U HEIIOIBUXKHBI, CBETJIbIE

IIOABUZKHDI.

Pemenne

Tak Kak Bce JEBYIIKU HAXOJATCS B PABHOBECUHU, & MacCOil OJIOKOB M TEPHHEM MOXKHO IIpeHe-
6];)6‘113, TO CHJIa HaTAKEHNA HUTHU BO BCEX TOYKaX OJHa M Ta 2Ke. HOSTOMy passiels 6.HI/ISHHH_[6K
BecAT BABOEM CTOJIBKO, CKOJIBKO Aepz>KaT JB€ HUTHU, a 3HaYUT CHUJIa HaTA2KCHHNA OILHOﬁ HUTN
paBaa T = mg, time m = 40 kr, macca onuoit n3 Hux. CooTBeTCTBEHHO ATHY IMO/IEP:KUBAIOT
JIBE HUTH, JieiicTBytomue ¢ cuyioit 27", n ona Becut 80 Kr. BepTa BBIT/IAUT JTOBOJIHHO CTPOITHOIM,
HO TeM He MeHee U3 PUCYHKa BUHO, YTO €€ MOJIEPXKUBAIOT II€JIbIX YEThIpE HUTU, a 3HAYUT OHA

BecutT 4m = 160 xr. BuemnocTs MOKeT OBITHL OOMaHYUBA.

3agada 2. Kobno n 6ychl

Kaxk-To pa3z Arua ob63aBe/iach BOJIIIEOHBIM KOJIBIIOM U HAOOPOM OJIMHAKOBBIX OYCHMHOK, KOTOPBIE
OTTAJIKMBAIOTCS JIPYT JIpyra U OT KOJIbIa. B X0/1e HEKOTOPHIX IKCIEPUMEHTOB OBLIO 3aMeYIeHO,
YTO €CJIU TeJIETOPTUPOBATH OYCHHKY MOYTH TOYHO B IIEHTD KOJIbIIa, OHA YJIeTaeT BJAJb C 3a-
METHOI CKOPOCTBIO. DJIeKTpUiecKuil 3aps1 Kobiia (), ero paguyc R, 3apsapl OycuHok (, a ux
Macchl m. Yemy paBHA CKOPOCTb OYCHHKW BJIAJIM, €CJIM CUJION THAXKECTHU W JIDYTUMU HECyIIe-
cTBeHHBIME (P heKTaMu MOXKHO IIpeHedpeds?



Permmenne

Kaxkpiit MajieHbKuii KycodueK KOJIbIla HaXOJUTCS Ha OJMHAKOBOM paccTodHum [ oT 1eHTpa
KOJIBITA, IIO3TOMY OHM BCE CO3MAIOT MOTEHIINAJ 3JIEKTPOCTATUYIECKOTO II0JI B IIEHTPE, PaBHBIN
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Hy:xH0 3aMeTUTDb, YTO JIJIsT TOTO, YTOOBI CUJION TAYKECTU M TPaBJia MOXKHO OBLIO IpeHebpedb,
3apsAJIbl JIOJIZKHBI ObITH OYE€HBb OOJIBIITUMU, TAKUMHU, YTO B HOPMAJIbHBIX YCIOBUAX 9TO OYEHBb

CJIO2KHO peaJin30BaTh.

3asada 3. Bocbmepka

YT0o0bI crracTv OJIHOrO CUMITATUYHOrO, HO HEOCMOTPUTEIBLHOIO TMPUHIA W3 TEMHUILI, bepte
HYKHO OTKPBITH JIBeph B moj3eMenbe. [locie HeKoTopoil npeaBapuTe/ibHoit paboThl BUINMAs
YacTh MMPOBOJIa MUTAHUS JIEKTPOHHOIO 3aMKa CTajla UMeThb (DOPMY BOCBMEDPKH, C JIByMs IeT-
JisiMu B (popMe OKpYzKHOCTel pasznoro pasmepa. [IpoBoj xopoirio nuzommposaH, epekyCUThb ero
HedeM, a 3aKOPOTUTH HAIPAMYIO HEBO3MOYKHO, HO B OJHOM MeCTe H3O0JISIIUI0 KTO-TO TOT'DbI3.
N3BecTHO, YTO TOJIHAS JJIMHA BOCbMepKH L, HalpsizKeHnue Ha Heit U, a HanpsKeHHe MMpodosd
n3osrAnun B Mecte norpeiza W. Hackonbko GosbIioro pajmyca HY»KHO CIeIaTh JTATbHIOI OT
UCTOYHUKA HAIPSKEHUs TEeTJII0, YTOOBI OPTaHM30BaTh MPO00Il B TOYKEe KOHTAKTa HA MeCTe TO-
rpoiza’

Permenne

[Iycts pajmyc OJIMKHETO0 K MCTOYHUKY HAIPSXKEHHUS KOJIbIA 71, JaJbHero 9. Ilomnas januna
nerin pasua L = 27(ry + ry). Conporusiienue KaxKIoi U3 mneresb [y 9 IPOIOPIUOHAILHO €€
JUINHE, a 3HAYUT pajuycy riq. Llenb npegcrasiger coboil IpocTo mocie10BaTeIbHO COeIuHeH-
Hble 1) Kycok GJIizKHell meru, 2) TaabHIOK HeTIo, 3) OCTABIIHACs KYCOK OmKHell metm. Kak
UMEHHO pasjie/ideTcd Ha KYCKN OJIMKHSASA MeT/id HeBaxKHo. HaM Hy»KHO 3HATH TOJIBKO Pa3HOCTH
IMOTEHTINAJIOB Ha KOHIAX JIaJTbHEN TeT/IN, TTOTOMY 9TO 9TH KOHIIBI KaK pPa3 COMPUKACAIOTCS JIPYT
C JIDYTOM U €CJIM OJTHO W3 MECT KacaHus OyIeT Kak pa3 MecToM JedeKTa, TaM MOXKHO OpraHu-
30BaTh MPOOOIl. ITa PA3HOCTH MOTEHIINAIOB PaBHA
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Ecmu W > U, ero BBIIOJHUTH HEBO3MOYKHO, IIOTOMY UTO TOJTHOM JITMHBI ITETJIN HE XBATUT Ha
OJIHO TaKO€ KOJIBIIO.



3amada 4. Beamoe o3epo

IOnoit Buibme Hy:kHO mepenars 6abyIiKe, »KUBYIE Ha IPOTHBOIIOIOXKHOM Oepery osepa,
HEMHOTO SHEPIruy Ha CJeAyomue JecaThb JieT. s 9Tux 1eeit MexXay HUMHU 10 JIHY 03€epa
IIPOXOIUT M30JIMPOBaHHAsI JIMHUS 3JIEKTPOIlepeiad, B KOTOpoil Buibma renepupyer mocTosiH-
HBII TOK, a 6a0yIIKa ¢ JAPyroil CTOPOHBI OTOMPAET TEIJIOBYIO SHEPIUIO C MOJIE3HOM HAIPY3KHU U
zaracaeT B akkyMmy/sitopax. Ha ckoibKo Tpa/lycoB HarpeBaeTcsi BOJa B 03epe MocJie OTHON Ta-
Koii mepeaan’? 3BecTHO, uTO cpemauss riiybnna o3epa 45.2 m, a omHoro daepbosa, B KOTOPOM
coZIepKUTCs POBHO B 10 pa3 MeHbIe SHEPTUH, 9eM IepegaeTcs 0adbyIke, XBaTaeT Ha TMOHUMKE-
HUEe YPOBHs BOJBI B 03epe Ha 42 ¢M u Harpep ocrapiieiics dactu Ha 10 rpajycos. OTHOIIEHTE
COTIPOTUBJIEHUS TIPOBOJIOB K CONMPOTUBJIEHUIO T0JIe3HO0I Harpy3ku pasuo 1/100. TerroemkocTsb
Bost 4.2 - 10° J/(kg - C), ynenbnas Temiora napoobpasosanus 2.26 - 109 J/kg.

Permenne

DyeKTpudecKasl Ielb IIPeICcTaBiIsgeT coboil mocaea0BaTeIbHO COeUHEHHbBIE TPOBOIA M COIIPO-
TUBJIEHHAE IIOJIE3HON Harpy3KHd, IIO3TOMY 4Yepe3 HUX TedeT OJMH M TOT 2KE€ TOK, U OTHOIIIEHHE
KOJIMYECTB TEIIJIOThI, KOTOPbIE€ B HUX BBIJICJ/IAIOTCA, BCJIECICTBUE 3aKOHaA ﬂ)KO}’JIH—ﬂeHHa, PaBHO
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To ecth otHOmenuo © = 1/100, kotopoe mano B yeaosuu. TerutoBast sueprust Wy, BblgemBIIA-

sicsl B IIPOBOJIAX, UJIET HA HAI'PEB 03epa Ha pa3HoCTb Temueparyp AT, KOTOPYIO HYXKHO HAWTH.
[IycTh Macca Bosbl B 03epe paBHa M, TermoeMKocThb BojbI ¢. Torma
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gepes suepruto daepbona Wr, rme X = 10 no yeiaoBuoo. Jueprus xe daepbosia paBHA
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rje A 3TO yJeJbHasl TeIioTa rmapoodpa3oBaHus, a m Macca ucrnapusimeiics Bomubl. Ecim cpeauss
rybuna ozepa H, a ypoBeHb HOHM3UJICA Ha h, TO
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B umciax

2.26 10° 42 1072
4210 45.2
SamMeTnM, 9TO MBI 3/IeCh HEe YINTBIBA€M HArpeB mcrmapusIiieiics gactn Bojas! j10 100 rpaycos.

AT =107 10"+ (10 + ) =107[10+5] = 1.5 [C].

Bo-1iepBbix, MBI He 3HAEM HAYAJbLHYIO TEMIIEPATYPY, & BO-BTOPBIX, HECJIOXKHO OIEHUTb YTO TO
cjaraeMoe B ypaBHEHHH TEILJIOBOTO OajiaHca 3aBeJOMO HAMHOTO MEHBIIE JIBYX JPYTHUX.



Sagada 5. PeiOka B KocMoce

[Toce cepum HEMHOTO HEYJIAYHBIX 3aKJIMHAHWUM, B TOM YUC/Ie apbl Tpancduryparmii, /xu,
Oy/Iyun PBHIOKOI, »KUBET B KOCMHYIECKOM KopabJie, 3all0JTHEHHOM BOJIOH, B HeBecomocTH. Mckyc-
CTBEHHAas IPaBUTAIMS CO3/IaeTcsd BpallleHrneM KopabJisi BOKPYD OCH € HEKOTOPOH ITOCTOSIHHOM
YIJIOBOI CKOPOCTBIO. Y PBIOKKM JI>KmI, Kak u y BceX PBIOOK, €CTh ILIaBATEIbHBIN IIy3bIPh, C
ITOMOIIIBI0 KOTOPOI'O OHA MOYKET M3MEHATH CBOIO CPEIHION IJIOTHOCTH. 1Ipn mIoTHOCTH PHIOKH,
paBHOI 2/3 IIOTHOCTH BOJIbI, IEPUOJT KOJIebaHuiT pHIOKI BOKPYT OCH BpaIlleHnsT KopabJis paBeH
Ty/3. Hemy Gyner pasen nepuos Kosebanuit 11 /o IpU IJIOTHOCTH, PaBHOI OJIOBUHE ILIOTHOCTH
BozibI? JIkuit 3Haer, 4ro 1) mepuos KosieGaHuil MPYKUHHOIO MasgTHUKA U3 Tejia MacChl m U
HPYKUHBL XKECTKOCTU k paBeH 2m+/m/k; 2) Korjga KaTaelbCs Ha KapycesIn, 9TO0bl OCTaBATbCs
HeHO,ZLBI/I}KHOIU/I II0 OTHOIIIEHUIO K H.HaTCl)OpMe, HY2>KHO II0 HallpaBJICHUIO K OCH BpallleHUsd ITPUKJIa-
JIBIBATE CHJIY, paBHyIo 1o Besmanne Mw? R, rae M sTo Macca KaTatomieiics, R paccTogane 1o
OCH BpAIIeHNsI, W YIJIOBasi CKOPOCTh BpalleHnsa. MoXKHO CIUTaTh, YTO COMPOTUBJIEHUEM BOJIBI
MOZKHO ITpeHebpeUb.

Penrenne

N3 BTOPOIT TIO/ICKA3KHM MBI 3HAEM, UTO €CJIN MBI IIEPEXOIUM C CUCTEMY OTCYETa, JIBUKYILYIOCH
¢ KopabJieM, Ha PBIOKY JefiCTByeT HeMHEpINaIbHAS CUJIA, IIEHTPOOEKHAs CUJIa, PABHAS

F,=M W?R,
U TaK Kak OHa IPONOPIMOHAIBHA MacCe, TO MOJIydaeTcst, YTO PhIOKa HAXOUTCs KaK Obl B 110J1€
TsizKecTH ¢ 3 DEKTUBHBIM YCKOPEeHHeM cBOGOIHOro najenus g = w?R. Ilpu aToM meHTpobe:K-

Hag CUJIa, KOHEYHO, JefiCTBYeT He TOJbKO Ha PBIOKY, HO M Ha BOJLY, IOTOMY Ha PBIOKY JIeCTBYET
cuna Apxumesa, paBHasi BeCy BBITECHEHHON BOJIBI, TO €CTh

M
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rJie po 9TO IWIOTHOCTH BOJBI, p IIOTHOCTH PBIOKU, = po/p > 1 ux orHomenune. [TnoTHOCTH
PBIOKK MEHBIIIE IJIOTHOCTH BOJIBI BO BCEX MHTEPECYIOIINX HAC CIydasix, [I03TOMY cujia ApxumMeia
00JIbITIe, U PE3YILTUPYIONIAS CUJIa HAIIPABJIEHA 10 HANPABAEHUIO K OCU 6PAULEHUSA T TIO BETUINHE
paBHa
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D10 1Mo dopMe Takoe yKe COOTHOIIEHUe KakK /sl MPYKUHHOTO MagTHuka: Fj, = kR. 3amenss
371ech k Ha 3PPEKTUBHYIO ?KECTKOCTD

ky=w?M(z—1),
U3 BTOPOIi MOJICKA3KK MbI MOYKEM U3BJI€Ub, UTO [ePHOJI KosiebaHuii paBen
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B,ZLGCB MbI IIOJIaraeM, 49TO pr6Ka MHOI'O MEHbIIE YeM aMILIUTYda €€ koJiebannii. Takzxe yder

Torna

COIIPOTUBJIEHUs] BOJIbI, & MMEHHO IMPUCOEINHEHHOW MACCHI, IMOMEHSIeT IepuoJi Kojebanmii Ha
dakTop mopsIKa eMHUIBI, B 3aBUCUMOCTH OT (DOPMbI PHIOKHU.



