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1. [laiite onpenenenue ynpyrux aedopmaruii u chopmynupyiite 3akon I'yka.

3anpaua. Komeco coctout u3 ToHKOTO 000/1a Maccoid M 1 paauycoM R ¥ paiiajibHO PACTIONOKEHHBIX CITHII,
COCAMHAIONIMX 0001 C BTYJKOH, B KOTOPYIO BCTaBjieHa ochb. Ha ogHy W3 chnuil HajgeTa Jerkas Mpy>KuHa
KECTKOCTbIO k, OJMH KOHEI] KOTOpOHl 3aKperuieH Ha BTyjlke. K Apyromy KOHIy NpYy>XMHBI MPHUKPEIUICH
MaJICHBKUH TPY3HK MAacCOM 7, TaKKe HAAEThI Ha crivily. B HeeopMHUpPOBaHHOM COCTOSIHUU JJTUHA TPYKUHBI
paBHa / (/ < R). Komeco pacronaraioT ropu30HTAIBHO M 3aKPEIUIIOT oCh BpamieHus. Kakyio paboty 4 Hy)HO
COBEPILIUTH, YTOOBI PACKPYTUTh KOJECO /0 TAKOH YIJIOBOW CKOpPOCTH, NMPHU KOTOPOH Ipy3 KOCHETCs obona?
CuuTtarh CIUIbI ITaJKUMHA U HEBECOMBIMU, TPEHUEM B OCH M THAMETPOM BTYJIKU MTPEHEOPEUb.

2. JlaiiTe onpenesieHUe BIaXXHOCTH U OTHOCUTEIbHOM BIaXKHOCTH BO3/IyXa.

3amava. Crakan o6bemom V) =290 M’ MEPEBEPHYJIM BBEPX JAHOM M MEUIEHHO MOrPY3WJIM B BOJY Ha
rnyOuny /4 =5 wm. [Ipu 3TOM 00beM BoO31lyXa B CTakaHe OKazaics paBHbIM V) =194 cm’. Haiiti napruanbHoe
JIaBJIEHUE p BOJSHOIO Mapa, HaXOJAIIErocsl B CTaKaHe, CUMTasl ero HachlleHHbIM. OTHOCUTEIbHAS BIAXKHOCTh
atMocgepHoro Bo3ayxa [ =60%, aTrmochepHOe AaBICHHE p, = 10° Ila, mrotHOCTE BOmBI p =1 r/cm’,
ycKkopeHne cpobommHoro mamenms g =10 m/c>. TemmepaTypy BO3QyXa B CTAaKaHE CUHTATh MOCTOSHHOM.
Pazmepom cTrakaHa Mo CpaBHEHMIO € TITyOHMHOM €ro MorpysKeHHs IpeHeopeyb.

3. Kak onpenensercss MOLyJIb U HallpaBJI€HUE BEKTOPAa MArHUTHON MHAYKLINN?
3agaua. Metamnueckuil crepkeHb Maccol m =7,5 T u JymHod L =30 cM mojBelleH rOpu30HTaIbHO Ha

JIBYX HEBECOMBIX T'MOKHMX IMpPOBOJHHUKAX AMUHOM [ =15 cM kaxablii. CTep)keHb HaXOAUTCS B OJHOPOIHOM
MAarHUTHOM T0JIe, UHAYKUUA B =57 MTn xkoToporo HampaBiieHa BEPTUKAJIbHO. [I0 CTEpKHIO MPOIYyCKarOT
KPaTKOBPEMEHHBIN IIPSAMOYTOJIbHBII MUMITYJIbC IIOCTOSHHOIO TOKa cuiloil [, u amurensHocThio T=0,1 c. Ilpn
KaKOM MUHHMMAJIbHOM 3Hau€HUU [, CTEPXKEHb COBEPLIMT HOJHBIA 00OPOT, ABUrasiCh MO OKPY>KHOCTH BOKpPYT

ocH, IPOXOJIALIEH Yepe3 TOUKH Mo/ABeca THOKUX MPOBOAHUKOB? CUUTATh, YTO CMEILIEHUE CTEPKHS 32 BpeMS T
HUYTOKHO MaJio. Y CKOpeHHe CBOOOIHOTO MaieHUs MPUHATH paBHbIM g =10 M/,

4. Chopmynupyiite ycaoBus 00pa3oBaHHsI MAKCHMYMOB 1 MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE.

3agaya. UurepdepeninuonHas kaptuHa "koibia  HeroToHa" — HaOmiomaercs B OTpakKEHHOM
MOHOXPOMAaTHUYECKOM CBeTe ¢ UIMHOW BOJMHBI A = 0,63 MkM. MHTepdepeHlrs BO3HHKAEeT B 3alOJHEHHOM
OCH30JI0M TOHKOM 3a30p€ MEX]y BBIMYKJION MOBEPXHOCTHIO TIOCKOBBIMYKIION JHH3BI U MIIOCKOW CTEKIISTHHOM
TUTACTUHKOM, TMPHYEM IIJIOCKAasi TIOBEPXHOCTh JIMH3BI M IUIACTUHKA MapajulebHbI IpyT Apyry. Haiimure pamgmyc
MepBOro (BHYTPEHHET0) TEMHOTO KOJbIA, €CIW pPaadyC KPUBH3HBI TOBEPXHOCTH JHH3BI R=10 M, a
MOKAa3aTeI NPEJOMIIEHUS JUH3bI U IUIACTUHKU OJUHAKOBBI M MPEBBIIIAIOT NOKAa3aTeNlb NpeIoMIIeHUS OeH3011a,
paBHbIi 7 =1,5. CBeT maaer 1Mo HOpMaJu K MJIACTHHKE.
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1. [IpuBenuTe BbIpakeHUE 7S TOTEHLIUATILHONW SHEPTUH YIIPYTO 1e(hOPMUPOBAHHOM MPYKHUHBI.

3agauya. ['OpHU30OHTATIBHO PACIIONIOKEHHOE KOJECO MOXKET CBOOOJHO BpaIllaThCS BOKPYT HEMOJBHKHON
BepTUKaIbHOM ocu. Komeco coctouT u3 TOHKOro oboma maccot M u paguycoM R W paauanbHO
PacmoJIOKEHHBIX CIHII, COEAUHSIOMUX 0001 ¢ BTYJIKOW, B KOTOPYIO BCTaBJeHA OCh BpallleHus kojeca. Ha ogny
U3 CIMII HaJleTa JIeTKas MpYy>KUHA, OJMH KOHEL KOTOPOM 3aKperuleH Ha BTyjke. K Ipyromy KOHIly Hpy>KMHBI
MIPUKPEIJICH MaJCHBKUA TPY3UK MacCod m, Tak)Ke HaJCeThli Ha cruily. B HemeopMupoBaHHOM COCTOSHUU
JuinHa TpyKuHbl paBHa [ (I <R). Komeco packpyduBaioT BOKPYT OCH 1O YIJIOBOM CKOPOCTH, MpPU KOTOPOH
rpy3uk kacaerca oboma. CoBepiueHHas mpu 3ToM paboTa paBHa A. OmnpeneiauTb KECTKOCTb Kk MPYKUHBL.
CunTaTh CIUIBI TTIAJAKUMUA U HEBECOMBIMH, TPEHHEM B OCH M THAMETPOM BTYJIKH NPEHEOPEUb.

2. JlaiiTe onpeaeneHue y1eIbHOM TEMIOTHI TapooOpa30BaHUsL.
3agayva. [{ununapudeckuil cocya nepeBepHyIN BBEPX ITHOM M MEAJIEHHO MOTrPY3WIM B BOAY Ha INIyOHHY
h=5 M. TIpu 5ToM 00BEM BO3MyXa B COCYAE YMEHBIIMICS OT HAadambHOro V, =290 cM’ 10 KOHEYHOro

3 o o
Vl =194 cm , 4 BOISIHOM Iap B COCYZC CTaJI HACBIIICHHBIM. Haiitu OTHOCUTCIIbBHYIO BJIA’)KHOCTb aTMOC(i)epHOFO

3
Bo3nyxa [ . ATMocdepHOE HaBIEHUE p, =10° Ila, mI0THOCTH BOABI P =1 I/cM’, YCKOpEHHE CBOOOIHOIO

2 .
nagenuss g =10 m/c”. Temmeparypy BO3lyXa B COCyA€ CUYHMTaThb HOCTOSHHOW. JlaBlieHHE HACBIIEHHOTO

BOZSHOIO I1apa IPHU DTOM TeMIeparype p, =5-10° Ila. Pazmepom cocyna mo CpaBHEHHUIO C TIyOHMHOH ero
NOTPY>KEHUs peHeOpeyb.

3. N300pa3ure TMHUM MarHUTHON MHAYKLUU OJHOPOJHOTO MarHUTHOTO IOJISA, a TAK)KE MAarHUTHOTO MOJI,
CO3/1aBa€MOI'0 IIPSIMBbIM IIPOBOJAHUKOM C TOKOM U COJIEHOUIOM.

3agaya. B HekoTOpoil 06s1aCTH MPOCTPAHCTBA CO3/IaHO OJAHOPOJIHOE MAarHUTHOE I10JIe, HHIYKIHSI KOTOPOTo
HampaBjieHa BEepTHKaAJIbHO. B 3TON 00MacTM Ha ABYX HEBECOMBIX T'MOKHMX MPOBOJHHUKAX AIMHON [ =15 cm

Ka)KJIbI TIOJIBEIICH TOPH30HTAIBHO METAUTMYECKUN cTepkeHb Maccoil m=7,5 r u gmuHour L =30 cm. Ilo
CTEP>KHIO TPOIYCKAIOT KPAaTKOBPEMEHHBIM MPSMOYTOJIBHBIA MMITYJIbC ITOCTOSSHHOTO TOKa cwiloil [, =12 A u

mmtenbHocThio T=0,1 c. [Ipy kakoM MUHUMaNIbHOM 3HaY€HUH B, ;, MOIYJsl MArHUTHOM MHAYKLUU CTEPKEHb

n
COBEPIINUT MOJTHBIA 000POT, JBUTASICH IO OKPYKHOCTH BOKPYT OCH, MPOXOJIAIICH Yepe3 TOUKH MOJIBeca THOKUX
npoBOAHUKOB? CYHTaTh, YTO CMEIIEHHUE CTEPXKHS 3a BpeMs T HHUYTOXXHO Maio. YCKOpPEHHE CBOOOIHOTO
IIaICHIS IPUHATH PaBHBIM g = 10 m/c”.

4. Yto Takoe untepdepenius ceera? Kakue HCTOUHUKH CBETa HA3bIBAIOTCSA KOT€PEHTHBIMU?

3agaya. [lnocKOBBINYKIIas JMH3A JIEKUT HA IJIOCKOW CTEKJISHHOW IUIACTUHKE BBIMTYKJIONH IOBEPXHOCTBIO
BHU3, NPUYEM IUIOCKAas IMOBEPXHOCTh JIMH3bl M IUIACTUHKA MapajuleNIbHbl ApPyr Ipyry. Pammyc KpUBH3HBI
MOBEPXHOCTU JIMH3BI R =10 M, Moka3arenu NpenoMIIEHMs JUH3bl U IUIACTUHKM OJMHAKoBbl. Ha miockyro

MIOBEPXHOCTh JIMH3bl 10 HOpPMaIM K HEll majaeT MOHOXpOMaTHYecKas IUIOCKash CBETOBas BOJHA C JJIUHON
A =0,63 mkm. B orpaxkeHHOM cBere HaOdromaeTcss uMHTepdepeHUIHOHHas KapTUHa "koiblla HeioTona'.
WnuTepdepeniyss BO3HUKAET B 3alOJHEHHOM OEH30JI0M TOHKOM 3a30p€ MEXIy BBIIYKJION MOBEPXHOCTHIO
JMH3bl M CTEKJISTHHOM IUIACTMHKOM, NMpHYEM pajuyC NepBOro (BHYTPEHHEr0) TEeMHOro kojibla » =2,05 Mm.
Haiiti nmokasarens mpenomiieHus OEH30/1a 7, €CIM U3BECTHO, YTO OH MEHbIIE, YeM MOKa3aTellb MPEeJIOMIICHUS
CTEKJIA.
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1. JlaiiTe onpeneneHrne KUHETHUECKON sHepruu tena. [IpuBeaure Gpopmyiy, CBA3BIBAIOIIYIO MPUpPALICHHIE
KHHETUYCCKOW SHEPTUH Tella U padoTy MPUIOKCHHBIX K Ty CHIL.

3agaua. ToHkuit 00601 Koneca Maccoil M u paanycoMm R CBs3aH paJualibHO PACHOJIOKEHHBIMU CIHUIIAMH C
BTYJIKOW, B KOTOPYIO BCTaBJICHA OCh. Ha OqHY M3 crimil HajeTa JierKas Mpy)KUHA JKECTKOCTBIO k, OJIMH KOHEI]
KOTOpO# 3aKperieH Ha BTyJke. K 1pyromy KOHIy NpY>KWHBI IPUKPETIIEH MAJIEHbKUI TPY3UK MACCOM 71, TaKKe
HaJETHIN Ha criuily. B HeneopMupoBaHHOM COCTOSIHUY JyTMHA NPy kuHBI paBHa [ (/ < R). Koneco pacmonararor
TOPU30HTANIFHO U 3aKPEIISIOT OCh BpalIeHHs. 3aTeM pacKpyUnBalOT KOJIECO BOKPYT OCH JI0 YIIIOBOW CKOPOCTH,
MIpH KOTOpOH Tpy3uk Kacaercs oOoma. CoBepineHHas mpu 3ToM paborta paBHa 4. Onpenenutb Maccy m
rpy3uka. CuuTaTh CIUILBI II1aIKUMH U HEBECOMBIMHU, TPEHUEM B OCH U IMAMETPOM BTYJIKU ITpeHeOpeyb

2. [laiite ompeneneHue TEMIEpAaTypbl KUMEHUS >XUIKOCTH. Kak 3aBUCHT TeMmIieparypa KHIEHHS OT
JTaBJICHUS?

3agaua. CrakaH, mepeBepHYThI BBEpX JHOM, MOTPY3UIH B BOAY HAa HEKOTOPYIO IIyOHHY, 3HAUUTEIHHO
MPEBBIMIAIONIYI0 pa3Mmep cTakaHa. [Ipy 3Tom 00BEM BO3MyXa B CTaKaHE YMEHBIIWICS OT HAYaJLHOTO
V. =290 cm’ 110 KoHeuyHoro V; =194 CM3, a BOJISIHOM Tap B CTaKaHe cTajl HachllleHHbIM. Hailtu rimyOuny /4, Ha

KOTOPYIO TIOTPY3WiIH cTakaH. OTHOCHUTENIbHAs BIAXKHOCTh atMochepHoro Bo3ayxa f =60%, armocdepHOe

JABJIEHUE p, = 10° Ila, mioTHOCT BOmsl p=1 r/cM’, yckopeHHe cBOGOmHOrO mazeHus g =10 m/c .
TemnepaTypy BO3IyXa B CTaKaHE CUMTATh MOCTOSAHHOW. J[aBJeHWE HACBIIIEHHOTO BOJSHOTO Mapa Ipu 3TOM
TeMIeparype p, =5-10° ITa. PasmepoM CTakaHa II0 CPaBHEHHIO C TIIYOMHOI €ro MOrpyeHHs MpeHeGpedb.
[TorpyxeHnue cuuTath MEIJIEHHBIM.

3. KakoBa 1o Monyqi0 M HallpaBJICHHIO CHJIA, JIEHCTBYIOIIAs Ha MPOBOAHHUK C TOKOM B MarHMUTHOM IIOJIE
(cuna Ammnepa)?

3agaya. B o1HOpOAHOM MarHUTHOM IoJie, MHAYKIUSA B =57 MTa koToporo HampasiieHa BEPTUKAIbHO, HA
JIBYX HEBECOMBIX THOKHX MTPOBOJHUKAX UIMHOM / =15 cM KaXIIbIi, TOJIBEIICH TOPU30HTAIEHO METAIITMYECKUAN
crepxkeHb Maccod m=75r1 u jpuuHoM L =30 cM. Ilo cTepkHIO NPOMyCKarOT KpPaTKOBPEMEHHBIN
IPAMOYTOJIbHBIM UMITYJIbC IOCTOSHHOrO TOKa cuinon [, =12 A. Ilpn kakOM MMHHMMaJBHOM 3HAa4YE€HUHU T,
JUITNTENILHOCTH MMITYJIbCA TOKA CTEP>KEHb COBEPIUUT IMOJIHBIM 000pOT, IBUTasACh MO OKPYXKHOCTH BOKPYT OCH,
MPOXOJSIIEH Yepe3 TOUKM IojBeca TMOKMX MPOBOAHUKOB? CUMTAaTh, YTO CMELICHHUE CTEPXKHS 3a BPeMs T,
HUYTOKHO M. Y CKOPEHHE CBOGOIHOTO TaIeHHs PHHATH paBHBIM g =10 M/c’.

4. YKkaxuTe, B Kakux (PU3MYECKHX SIBICHUSAX TMPOSBISIOTCS BOJHOBBIE CBOWMCTBA CBETa, a B KaKUX —
KOPITYCKYJISIPHBIE.

3agaua. MoHoxpomaThyeckass IUIOCKas CBETOBas BOJIHA TaJaeT Ha IUIOCKYI0 TOBEPXHOCTh
IJTOCKOBBIMYKJION JIMH3BI, JICKAIIEH Ha IUIOCKOW CTEKJISHHOM IUIACTUHKE BBIMYKIOW MOBEPXHOCTBHIO BHH3,
MpUYeM IUIOCKAasi TMOBEPXHOCTh JIMH3bl W TUIACTHHKA MapaJljieIbHBI Jpyr Apyry. B oTpakeHHOM CBeTe
HaOmrogaeTcss mHTEpQEpPeHIIMOHHAs KapThHa "Kombiia HetoToHa". MHTEpdepenims BO3HUKAET B 3aII0JTHEHHOM
OCH30JI0M TOHKOM 3a30p€ MEXIY BBIMYKJIOW MOBEPXHOCTHIO JHMH3BI M CTCKISIHHOW IJIACTHHKOW, MPUYEM
pamuyc TepBOro (BHYTpPEHHEro) TEMHOro Kousblla » =2,05 mMm. Paguyc KpHUBU3HBI TMOBEPXHOCTU JIMH3BI

R=10 M, mnoka3arenu MNpeIOMJICHHUS JIMH3bI U TUIACTUHKA OJMHAKOBBI UM TIPEBBIIIAIOT IOKa3aTelb
npenomiieHus: 6eH3ona, paBHblil n =1,5. HaliTu ninuHy BoiHbBI A nagaromiero cBera. CBeT MmajaeT mo HopMaiH K
MJIOCKON TTOBEPXHOCTH JIMH3HI.



