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BBenenue.

«...I'maBHBIMU OpyIUSIMH

SIBIISIFOTCSL yMBIIIIJICHHBIN

OIBIT U MATEMATUYCCKHUI

a”anns. ToJIBKO TOrAa

TOJTy9aeTCsl IIOJTHOTPABHOE

WCTUHHO HAYYHOE OCBEIICHHE MPEAMETAY.
Takum 06pazoMm, 4TOOBI

MOJIy4aeMble B XOJI¢ HAyYHOTO
uccienoBanus (pU3NIeCKre 3HaHUS
OKa3aJIMCh 00bEKTUBHBIMH,

OHU JOJIXKHEI OBITH 000CHOBAHEI
TEOPETHUYECKUMU PACCYKACHUIMU

Y DKCIIEPUMEHTAMH.

[Tocnennue B mporiecce MO3HAHUS 3aHUMAIOT 0c000¢e
MECTO.

CrojeroB.A.I.

B nameit mxone (MOY «COIII Nel4y) paGoTaetr HayqHOE OOIIECTBO YUAIIUXCS, CTPEMSIIUXCS
COBEpIIIEHCTBOBATh 3HAHHUS B OIpe/IeIEHHON 00JIaCTH HAayKH, pa3BUBAaTh CBOW MHTEIUIEKT,
npuoOpeTaTh yMEHUS U HaBBIKU HAyYHO-UCCIIE0BATENIbCKOM 1eATeNbHOCTH. B cocTaB
¢dusnveckoii cexiun HOY BXOIUT paluoTeXHHUUECKUHN KPYIKOK, criel] Kypc «MeToabl pu3uKo-
TEXHUYECKUX UCCIIeI0BaHUI», TBOpUecKas rpynna «IlepBbie maru B HayKy». PykoBonuresnn
cexkuuu ['enun MaramenmepugoBHa IpUHSI MEHSI B ’TOM IoJly TBOpuYeckyto rpymnmy «llepBbie
IIaT¥ B HAYKY» U MPEIOKUIA MHE IPUAYMATh PUOOP JUIsE U3MEPEHHUS TUIOTHOCTH JKUAKOCTH. S
JIOJITO JTyMaJl HaJl 3TOM Hieeil 1 HaKOHeIl c/eai mpuoop At u3MEpeHus IOTHOCTH. Mos paboTta
MO>KET OBITh NCIIOJIB30BaHA HA YpOKaX (DM3HUKH I OTPEACTCHHS ITIOTHOCTH YKUIKOCTH, IS
JIEMOHCTPALIMU IPEJIOMIICHHSI CBETA.

[Tpuniun paboTs! Moero npubopa i U3MEPEHUs INIOTHOCTH KHUIKOCTH 3aK/II0UaeTcs B
CJIEAYIOIIEM: HaJIMBAEM B COCY/1 )KUJKOCTh J10 Hauyaa 1kaibl. [1o 3akoHy npenomieHus csera
IMOJIBOIHAA YacTh cMelleHa. [1oABOIHBIN CMEIEHHBIN KOHEL] COBMEIAEM C IIKAJIONH U IO Hell
OIIpeJIeIIsieM IUIOTHOCTD HAJTUTOM *KHUIKOCTHU. /I OIbITa UCHIOJIb30BaHBbI: BOJA, OCH3MH U COJIEBOI
pactBop. UeM Oouibllle INIOTHOCTH JKUAKOCTH, TeM OoJIbIlie OHA cMeaercs. CMeleHne Ui BOJbl
0Ka3aJIoCh paBHBIM 1CM U TIIOTHOCTH BOABI p=1rp/cM, 11 COIEBOTO PacTBOpa CMEIICHHUE
0Ka3aJ10Ch PaBHBIM 1,2CM M IJIOTHOCTB €r0 TOrja paBHa p=1,2rp/cm, 11 O€H3MHA CMELEeHHE
oka3zanoch paBHbIM 0,8cM 1 1oTHOCTH OeH3uHa p=0,8rp/em. CienoBaTenbHO, MIKATy MOXKHO
pOrpagyupoBaTh B €IMHUIAX INIOTHOCTH.




I'nasa L. I'eomeTpuuyeckasi ONTHKM.

['eoMeTpuueckoil ONTUKON Ha3bIBAETCS pa3/iesl ONTUKHU, B KOTOPOM HU3YYalOTCs 3aKOHbI
pacmpocTpaHeHusl CBETOBOM SHEPTUH B MPO3PAYHBIX CPe/laX HAa OCHOBE MPEACTABICHUS O CBETOBOM
Jy4e. DTH 3aKOHBI OBUIH YCTAHOBIJICHBI SKCIIEPUMEHTAIBHO 330JIT0 IO BEISICHEHHUS TTPUPOIBI CBETA.
Ho onM BBITEKAIOT M3 BOJTHOBOM TEOPUH CBETA KaK MPUOIMKEHUE, CIIPABEATINBOE, €CIU ITTMHA
BOJIHBI MHOTO MEHBIIIE pa3MepOB NPEMATCTBHUH, PACIIONIOKEHHBIX HE OUEHb JAJIEKO OT MecTa
HaAOJIOICHMSL.

MeTo/bl TeOMETPUUECKOI ONTHUKU MO3BOJISIOT U3YUUTh YCIOBUS (POPMHUPOBAHHS ONTHYECKUX
M300pakeHUH 00BEKTa KaK COBOKYITHOCTH N300paKEHUHN OTICIBHBIX €r0 TOUEK U OOBSICHUTh
MHOTHE €T0 BJICHUS (MUPaKU, PaJyTH), CBA3aHHBIEC C TPOXOKIECHUEM ONTUYECKOTO U3TyUEHHUS B
Pa3IUYHBIX ONTUYECKU HEOTHOPOIHBIX Cpeax.

K 3akoHam reoMeTpruecKoi ONTHUKU OTHOCATCS: 3aKOH MPSMOJIMHEHMHOIO PacCpOCTPAHEHUS CBETA B
OJIHOPOJIHOM cpejie, 3aKOH OTPaKeHUSI CBETa U 3aKOH MPEJIOMJICHUS CBETA. 3aKOHbBI OTPAXKEHHS U
MPETOMJICHHSI CBETa MOXXHO BBIBECTH U3 OJTHOTO OOIIETO MPUHIIMIIA, OMMCHIBAIOIIETO TIOBEICHHUE
BOJIH. DTOT MPUHIUN OBbLI BBIABUHYT XpucTHaHaM [ ToiireHcoM.

1.1 3akoH oTpakeHus, cBeTA.
Hpunuunesl I'roiredca.

CornacHo npuHuuiy ['roiirenca kaxxaas Touka cpefibl, 10 KOTOpOil I0ILIO0 BO3MYIIIEHHE, cama
CTAHOBUTCS ICTOYHUKOM BTOPUYHBIX BOJIH. C MoMoIIbio npuHiumna ['roiirenca MokKHO BBIBECTH
3aKOH, KOTOPOMY MOJUUHSIIOTCSI BOJIHBI IIPU OTPa)KEHUU OT MPAHMUIIBI paszjena cpel. Paccmorpum
OTpa)kKeHHUE TIOCKOW BOJIHBL. BoJHa Ha3bIBaeTCs TUIOCKOM, €CITM TTOBEPXHOCTh PaBHOH ¢aze
MPEJICTABISAIOT COOO MIOCKOCTH.

MN - oTpaxaroiasi HOBEpXHOCTb, npsiMbie A1A u B1B - aBa nyua nagaromuii mockoi BosiHbl. AC
- BOJIHOBAs IOBEPXHOCTb 3TOM BOJHBL. YT0a L Mexay nmagaroniym JiydoM U NEPIEeHIUKYIISIPOM K
OTpaXkarollell MOBEPXHOCTH B TOUKE MaJICHNs HA3bIBAIOT YIJIOM NaJeHUs. Pa3nuyHble yyacTKku
BOJIHOBOM MOBepXHOCTH AC JOCTHraloT OTpa)KaloIe rpaHuIlbl HE OJHOBpEeMEeHHO. Bo30yxneHme
KoJieOaHMii B TOUKe A Ha4HETCS paHble, 4eM B Touke B, Ha Bpems At = CB / U. Tak kak A/I=CB,
10 yroia <CAB=<DBA. Ha ocHOBaHUM 3KCTIEpUMEHTA MOKHO CJI€NIaTh, BHIBO/IbI:

a) JIyd MaJaronui 1 JIyd OTPaKEHHBIH JIeXKaT B OJJTHOM IIIOCKOCTH C TIEPICHAUKYIISIPOM,
BOCCTaBJICHHBIM K OTpa)Karolllel MOBEPXHOCTH B TOUKE MaJCHHUS;

0) yroJa majieHus paBeH yriry otpaxenus: o = f. [Tagarommii u oTpaKEHHBIN JIydd MOTYT MEHSIThCS
MeCTaMU. ITO CBOMCTBO JIydel Ha3bIBA€TCSl OOPATUMOCTHIO CBETOBBIX JTYUEH.

1.2. 3aKkoH npeJOMJICHUSA CBETA.

CrenyronyM 1aroM B pa3BUTHH ONTHKH OBUTIO OTKPBITHE 3aKOHA MPEJIOMIICHHS CBETa. 3aKOH
NpEeIOMIICHHS CBETa OBUT YCTAHOBIICH FOJUIAH/ICKAM Y4eHbIM CHEIUTYyCcOM, HO OH €ro Jake He
onyOrKoBaI. DTOT 3aKOH ObLT ommyOsnkoBaH Jlekaprom B 1637r. Teneps reomeTpuyueckas ONTUKA,
dbyHmameHT koTopoii 3anoxui Keriep, Moriia pa3BuBathes Jaiiblie. BoiBegeM 3akoH NpeoMIICHUs
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C IMIOMOUIbIO TPpHUHIIHIIA T'rolirenca. Ha rpaHune AByX Cp€Jl CBET MCHACT HAIIPABJIICHUC CBOCTO
pacnpoCTpaHCHUs, pa3gBauBacTCs, OJlHA €0 4aCThb BO3BpAIlIACTCs B IICPBYIO CPEAY, a Apyrad -
IMPOHUKACT BO BTOPYIO Cpeay, U3BMCHUB CBOE HaIIpaBJICHUC. OTO0 ABJIECHUE HA3LIBACTCS
MMpCJIOMJICHHUEM CBCTA.

AB - nagaromuii myH.
B/l - npenomi€HHBIN TyH.

IIpenomnenue ceera npu

Mepexo/ie U3 OJTHOU Cpe/Ibl

B JIPYTYIO BBI3BaHO Pa3IMYUEM B CKOPOCTAX
pacrpoCTpaHEeHUsI CBETa B TOM U APYroi cpefie.

O0603HauMM CKOPOCTh BOJIHBI B IIEpBOIi cpese nepea Vi, a BO BTOpoii uepes Va.

Hcnonb3ys 1eMOHCTPAllMOHHBINA SKCIIEPUMEHT U YepTEX, MOKHO ¢(HOPMYIUPOBATH 3aKOHBI
IIPEJIOMIICHMS CBETA:

a) JIy4 Najalouii 1 JIy4 NpeJJOMIEHHBIN JIesKAT B OHOM IVIOCKOCTH ¢ NePHEeHIHKYIIPOM,
BOCCTABJICHHBIM K IPaHHUIle pa3iea ABYX cpe] B TOYKe NaJeHus;

0) OTHOLIICHHME CHHYCA YIJIa IaJleHUsl K CHHYCY YIJIa IPeJIOMJICHHS /ISl JAHHBIX ABYX Cpel
€CTh BeJMYHHA IOCTOSHHASA, 3aBHCALIASA TOJIbKO OT ONITHYECKHX CBOMCTB 3THX Cpel:

sin a / sin Y=1N2,1

rae K21 - oTHOCHTENBHBIN MOKa3aTesb MPEIOMIICHUS] BTOPOU CPeIbl OTHOCUTEIILHO TIEPBO.

AOCOJIOTHBLIA M OTHOCHUTEJILHBIN MOKAa3aTeJ N MPeJOMJICHNU.
Ecnu 0603Ha4YnUTh CKOPOCTH pacpOCTPAHECHHSI CBETa B IepBOi cpene Vi,a BO BTOpoH - V2, To

N2,1=Vi/ V2

[Tokazarens peIOMIICHHSI BEIIECTBa OTHOCUTEIHLHO BaKyyMa Ha3bIBa€TCs a0COFOTHBIM
MoKa3aTesieM PeTOMIICHHUS.
CnenoBaTenbHO:

Ni=C/Ui;; N=C/U..

Torma 12,1 =112/ 111, 111 u 112 -aGcomoTHbIE MOKa3aTENU NPEIOMIEHHS IIEPBOK M BTOPOI
cpen.

1.3. [InoTHOCTH BeliecTna.

[TnoTHOCTS - 3TO (U3HYECKas BEIMYMHA, KOTOPask TOKAa3bIBACT, UMy paBHA Macca BEIIeCTBA B
equHnIle 00BEMA



p=m/v

Kak mo6ast ¢pusndeckas BerunHa IJIOTHOCTH UMEET CBOIO pa3MepHOcTbh. B cucteme CU
IJIOTHOCTH M3MeHseTcs: p=[kr/M|; 1r/cM=1000kr/M. O4eHb BaXKHO OTMETHTb, YTO OJHO U TOXKE
BEIIECTBO B PA3IUYHBIX COCTOSIHUAX UMEET Pa3IMYHYIO INIOTHOCTh. p=m/v. Brimonnsem nomamnue
OTIBITHI (OIPEENIUTh Maccy Bo3/ayXa B Kiacce). s aToro nusamepsieM JUIMHY o, IIUPUHY B U BBICOTY
C B CBOEH KJlaccHOM KoMHaTe V=0Bc. /lanee BbIYUCIsIEM MacCy BO3/yXa B KJIaCCHOM KOMHATe 110
dbopmyiie m=pv (p- MIIOTHOCTH BO3yXa, €€ MOXKHO MPUHATH paBHOU 1,3Kr/Mm).

N = Psosn.(abc)

1.4. OTHOCHUTEJbHAA IJIOTHOCTD.

OTHoIlIeHHE Beca, KAKOTo - HUOYTh BEILIECTBA K BECY PABHOTO 00bEMAa BOJIbI Ha3bIBACTCS
OTHOCHUTEIbHON IIIIOTHOCTBIO.

Poru. = Premecrsa / Joobema Boas

BrnepBblie 3TO COOTHOIIEHHE ONpeaeniil ApXUMe AJis 30J0Ta U APpyTrux MeTayioB. CorjaacHoO
3aKOHY ApXHUMeJa KOr/ia TeJIO MOJHOCTHIO WM YaCTUYHO MOTPYIKAETCS B BOAY, TO IPOUCXOAUT
Ka)KyIIasicsl MOTeps Beca, paBHAsl BECY BHITECHEHHOM BOJIbI, T.€. TEJIO UCIIBITHIBAET BHITATKUBAIOILIEE
JIEUCTBUE BOJIbI C CHIION, PAaBHOM BECY BHITECHEHHOM JKMAKOCTH. Tak Kak KaKyIascsi oTeps B Bece
TeJa, MOrpy>XKEHHOTO B BOJTy, paBHA BECY paBHOTO 00BEMa BOIBI, TO MOKHO TIepenucath Gopmyiry
OTHOCHUTEILHON INIOTHOCTH TaK:

Porn. = Prena/ d(noreps Beca B Boxe)

HaxoxneHue OTHOCUTENBHOM TUIOTHOCTH KUAKOCTH OYEHb IIOX0KE Ha OINpeeIeHNe e€ 1
TBEPBIX BELIECTB.

Pemmm cnenyromyto 3agauy. Kamens Becur 100r B Bo3ayxe, 100r B conéHoll Bojie U B YMCTOM BOzE
- 60r. KakoBa oTHOCHTENbHAS JIOTHOCTH COJIEHOM BOJIBI?

Pemenue. Kaxymasics notepsi Beca kamHs B CoJI€HOM Bojie - 60r, B 4MCTOM BO/IE - S5T. OUEBUJIHO,
YTO KaMEHb B 00C€UX JKUAKOCTSX BBITECHSIET paBHBIE 00bEMBI BOAbI. [ToaToMy 60r 1 551
MPEJICTABIISAIOT BeCa PaBHBIX 00BEMOB CONEHON U YUCTON BOJIBI.

OTHolIeHHE ABYX MOTEPH B BECE MOJAO0HO TOMY OTHOIICHHIO, KOTOPOE MBI TIOJTYYalld METOAOM
nuKHOMeTpa. TakuMm 00pa3oM, OTHOCUTENbHAS TUIOTHOCTH COJIEHOM BOBI MOXET OBITh TOJCUUTAHA
MOJICTAHOBKOM YHCIIOBBIX 3HAYEHUH B CIEAYIONIYIO (popmyy:

OTHOCUTE/IbHAS IUIOTHOCTHL = MOTEPS Beca B COJIEHOI Bojie / OTePsI Beca B
YHCTOM BoOJe
OtHocutenpHas p yrcto Boabl = 60r / 551 = 1,00



I'naBa II. IlpuOop nis u3MepeHHs: NJIOTHOCTH KUAKOCTH.

[enbto Moeit paboTHI ABJISIETCA U3TOTOBJIEHUE PUOOPA JUIs ONPEAETICHHS IJIOTHOCTH JKUIKOCTH,
n3y4yuB TeMy «II10THOCTH Tena» U 03HaKOMUBILKCH € pa3zaesioM «I'eoMeTpudecKkas ONTHKAY.
Paboras ¢ mpubopowm, s Hayumiicss MHOroMy. [To3HaKOMUIICS C TpeMsl 3aKOHAMU ONITUKU - 3aKOHAMU
MPEJIOMJICHHMS], OTPAKEHUS U MOJIHOTO OTpakeHus cBeTa. ONTHKA - 3TO HayKa, u3ydarouias
CBETOBBIE sIBJICHUS. VI3yuuB, BCE ATO 51, HAYUMJICS ONPEAEIIATh FIOTHOCTh PA3JIMYHBIX KUIKOCTEH,
rpasyupoBaTh NIKaIy, FTOTOBUTh PACTBOPHI Pa3INYHbIX.

2.1. M3roroBienne npudopa.

Bun mpubopa. [Ipubop npencrasiser co00i MUIUHAPUIECKAN CTEKIITHHBIN COCY T OOJIBIIIOTO
JIUaMeTpa, Ha COCy/Jl C IByX CTOPOH MPUKpEIUIeHbl TOHKHE HUTH. C OHOM M3 HUX CBs3aHa IIIKaja,
pOrpaayupoBaHHas B €AUHHIIAX TUNIOTHOCTH. (prioskenne Nel)

2.2. Pa6ora ¢ npuGopom.

HanuBaem B cocy )kuaKkocTh 0 Havyaja mkainsl. CoBMelaeM HaiBoaHble yacTu Huten. [lonBoHas
4acTh JIaJIbHEH HUTH cMelleHa (TI0 3aKOHY IpesioMiIeHHs cBeTa). [101BOIHBIN cMETEHHBIN KOHEIT
COBMEIIIAeM CO MIKAJIOW U [0 HEeW ompeelisieM INIOTHOCTh HATUTON ®KUJKOCTU. [11st onbITa s
MCIOJIb30BaJl BOY, OCH3MH U COJIEBOI pacTBOP

2.3. IpuHuun padcoTsl.

Korna B cocyne HeT BO/ibl, TO IPU COBMELIEHUU HUTEW UX HE BUIHO JPYT 3a APYroM, KOTJa B COCY[
HaJMBaeM BOY, M300pakeHUE HIKHEN YacTH HUTU cMentaeTcs. Uem Oosibllie MII0THOCTh KUKOCTH,
TeM 0OJIbIIIE OHA CMEIIaeTCsl.

AO - manaromuit 1y4, OK - npenomnénnsiii B Bo3ayxe yd: <AOB= <LOK, T1.e. yroa o= <f. <a. -
yroji najsieHus, P - yroma npenaomMiaeHus.

Ecnu B cocyn HanuBaeM Boay, To 1y4d AO, NpeJOMHUBIIKNCH B BOJIE, CMEIIAETCA OT MEePIEHIUKYIISIpa,
OF - 51y, npenoMuBIIKICS B BOJE,

<LOF> <AOB; <p1> <.

Cwmemenne FK okazanocs paBueiM 1cmi. Jlist coseBoro pactBopa mioTHOCTHIO p=1,2r/cm
FK=1,2¢cm. /[ 6en3una motHocThio p = 0,8r/cm FK=8mMm.

CiienoBaTelbHO, sl MOTY IIPOTpajyupoBaTh KAy B €IMHULAX IUIOTHOCTH.



SAKJIIOYEHHUE.

W B 3akmt0ueHnr MHE enié pa3 Xo4ercsi BEpHYThes K TeM «[Ipubdop» 1i1st u3sMepeHust IIOTHOCTH
JKUJIKOCTH.

[TnoTHOCTS - 3TO (hM3KHYecKas: BeIMYNHA, KOTOPask MOKA3bIBAET, UMy paBHA Macca BEIIECTBA B
enuaAIe 00béMa. OTHAKO OTHOIICHHUE Beca, KAKOTO - HUOYTh BEIIECTBA K BECY PaBHOTO 00beMa
BOJIbI Ha3bIBAETCSI OTHOCUTENBHOM IJIOTHOCTHIO. BIriepBbIe 3TO COOTHOIIEHHE ONPEAeTnI ApXUMea
JUIS 30J10Ta U JPYTUX METaJIoB. Tak Kak IIaBarollee TeJI0 TOJbKO YaCTHUHO MOTPYKaeTcs B BOAY,
TO 00BEM BBITECHEHHOM JKHJIKOCTH paBeH 00BbEMY TOJIBKO MOTPYKEHHON YacTH Tea.
CrnenoBaTenbHO, /U1 HAX0XKJICHUS BECa BOJIbI, paBHOI'O 00BEMY BCEro Tejla, Mbl HE MOYKEM
MPUMEHUTH HU CTaKaH C OTJIMBOM, HU METO]I OTIPE/ICIICHHs 110 IOTepE B BECe, €CIIM MbI HE
n300peTeM, Ccrnocod 3aCTaBUTh TEJIO MOTPY3UTHCS TaK, YTOOBI BHITECHATh 00BbEM BOJIbI, PABHBIIM
00bEMyY Bcero Tena. HaxoxaeHne OTHOCUTENbHOM MIIOTHOCTH KUAKOCTH OYEeHb MOX0XKE Ha
onpeneneHue e€ Juist TBEPABIX BEUIECTB. Mbl 3HaeM, 4TO Cy/ia, U Ipyrue IiaBarouue Tena
«cagATCsS» B MPECHOU Bojie Tiy0xe, 4eM B MOpcKoil. OHU NOTPY’Kal0TCs 0 TeX MOp, ITOKa He
BBITECHSAT BEC KUAKOCTHU, PAaBHBIM X COOCTBEHHOMY Becy. UeM MeHbIIIe OTHOCUTEbHAS IJIOTHOCTh
KUJKOCTH, TeM TIyOke Mmorpyxaercs B He€ miaBatomiee Teso. Yem 00Jblie OTHOCUTENbHAS
TUIOTHOCTB JKUJKOCTH, TEM TEJIO TIOTPY’KaeTCsl MEHBIIIE.

Jlna onpeeneHust MIOTHOCTHU KUIKOCTH, MOYKHO MCIIOJIB30BAaTh TAKXKE MPOKAITNOPOBAHHBIIN
JIEPEBSHHBIN CTEPKEeHb. TaKkol MPUOOP HA3BIBACTCS apEOMETPOM. APEOMETP - ATO IPUOOP s
M3MEpEeHUs TUIOTHOCTH JKUIKOCTH U TBEPABIX TEJ, OCHOBaHHBIN Ha 3akoHe Apxumena. [lo 06bémy
BBITECHEHHOM KHMJIKOCTH U Macce IUIaBaloIEero B Hell apeoMeTpoOM MOXKHO OIpPENIeIUTh IUIOTHOCTD
UCCIIEYEMOM JKUKOCTH.

B MoéMm npubope mioTHOCTh KUAKOCTH OTIPEEIISIETCS 0 OTKJIOHEHHUIO YTJla IPEeJIOMIICHHUS,
KOTOPBIH, UCXOAUT U3 pazjena «['eomerpuueckoi onTUKW». COrIacHO 3aKOHY IIPEJIOMJICHHUS CBETa
-, Iy4 MaJal0IUi 1 JIyd MPEJOMIIEHHBIN Jie)KaT B OJHOU MJIOCKOCTU C TEPIEHIUKYIISIPOM,
BOCCTaBJICHHBIM B TOUKE MaJICHHS; OTHOILIEHUE CUHYCA yIJla NaJeHUs K CUHYCY yria NpeJoMIIeHUs
JUTSl TaHHBIX JIBYX CPEJ €CTh BEJIMYMHA IMOCTOSIHHAS, 3aBUCALIAs TOJBKO OT ONTHYECKUX CBOMCTB
ATUX Cpel

sina. / siny = n2,1
B mMoém mpubope Takke 1moaBoIHAS YaCTh HUTH CMEIeHa TI0 ONTMCaHHOMY 3aKoHy. [lo1BoaHBIN
CMEIIICHHBIN KOHEI| COBMEILIAEM CO LIKAJIION U MO HEH ONpeieNisieM IIOTHOCTh KUJKOCTHU.
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