ONMMMNUALA WWKOJ/IbHUKOB «MOKOPU BOPOBEbEBbI FOPbI» no PUSUKE
3AK/TIOYUTE/IbHbIN (PUHA/IbHDBIN) 3TAN 2020 roaa

BUJIET Ne 06: maTtepuanbl ANA XKopu

Teopemuueckuii éonpoc: et orsera — () 6aJI0B, €CTh HEBEPHBIN OTBET C YaCTUYHO MPaBUILHOU
TepMuHoioruei — 1 6aJu1, ecTh pa3yMHbIe COOOpakeHHs — 2 faJj1ia, B OCHOBHOM BC€ NMPABHIIBHO, HO
€CTh 3aMETHbIE HETOYHOCTH WJIM OTBET HEMOJIOH — 3 0ajia, NpaBWIbHBIM OTBET C MEJIKUMU
HeJI0YeTaMH WJIM HEJ0CTaTOYHO OOOCHOBAHHBIN — 4 §aJiia, MOJIHBIN, MPAaBUIILHBIA U 000CHOBaHHBIN
OTBET — 5 0aJLj10B.

3aoaua: no 10 6amn0B 3a «IMOHUMaHHWE» (BEPHO TIOHATHI BCE OCOOCHHOCTH IIOBEICHHUS
paccMaTpuBaeMoOil CUCTEMBI, BEPHO yKa3aHbI BCe (PU3UUECKHE 3aKOHBI, HEOOXOAMMBIE TSl PEIICHUS,
1 BCE UCIOJIb3yeMbIe MPUOIMKeHHs ), 10 10 6aJ10B 32 «MCITOTHEHUE» (COCTaBJIeHA MOTHAS CHCTEMa
ypaBHEHUH, IPOBEJICHO PEIICHHE, MTOJYICHBI BCE OTBETHl — AaHATUTUYECKUE U MTPH HEOOXOIMMOCTH —
YUCJICHHBIC, TPH HEOOXOIMMOCTH — MPOBE/ICH aHAIN3 OTBETA).

3ananue 1:
Bonpoc: ABTOMOOHJIb MPOXOAUT TOBOPOT CO CKOPOCThIO 30 M/C MO TPAaeKTOPHU C PATHLYyCOM
sakpyriaeHnst 40 M B ropusonTanbHoil miockocti ( g ~10m/c?). TIpn KakoM MHHEMAJIBHOI BETHINHE
yrJla HaKJIOHA MOJIOTHA TPeKa OH CMOXKET 3TO C/IeNaTh, €U KOd(Q(UIIEHT TPEHUS KOJIeC O MOJIOTHO
u=1?
OTBeT. 1pH JBWKCHHH 110 OKPY)KHOCTH Ha TPEKE VYIJIIOM HAaKIOHA ¢ K TOPU3OHTAIN

HECHTPOCTPEMUTCIIBHOC YCKOPCHUC CO3AACTCA T'OPHU30OHTAIIbHBIMU KOMIIOHCHTAMU CHJIbI HOpMaHBHOﬁ
2

v .
peakuuu M CHUJIbl TPEHUS: mE:NSInaJr Fmp COSa. (mpu 3aJaHHBIX 3HAYCHUSAX CKOPOCTH M

paauyca Culjia TpCHHUA OOJI’KHA HpOTHBOHGﬁCTBOB&TB IMPOCKaJIb3bIBAHUTO aBTOMOOMJIS BBCpPX IIO

TpeKy OT ocu BpauieHus). C Apyrol CTOpOHBI, IOCKOJIBKY TpPAaeKTOpPUS TOPU3OHTaJbHA, TO
) 5 v .
mg=Ncosa—F,,sina. W3 stux ypasuennit cuepyer, uro N=m gcosa+ R sina |, a

2

Y . .
Fmp =m ECOS(X— gSina |. ABTOMOOWJIb HE CKOJB3UT, YXOJS C HYKHOW TPaeKTOPHUH, €CIIU
vi—ugR 5
Fop<uN. W3 ororo tpeboBanus  HaxomuM, uro tga=2—————~_—. 3naumr,
wve+gR 13
5 )
A min = arctg — |=arcsin — |=25°.
13 12
3agaya: ManeHbKUIl MacCUBHBIM IIApUK NMPUKPEIUIEH ABYMS OJMHAKOBBIMHU Q j
JETKUMH JKECTKMMM CTEPXKHSAMH K IIApHUPAM Ha KOHIAX TOPHU30HTAIbHON @ !
wranrd mHoi 0 =24 cM, CMMMETPHYHO 3aKPEIJIEHHOM Ha BEPTUKAILHON . d '
. -1
ocu (cM. pucyHok). Och Bpamaercs ¢ yIriIoBOW CKOPOCTbIO @) =/ C -, JUIMHA i L
kaxgoro u3 crepkHed L=37cm. Ilpu 3TOM cHia HATSDKCHUS] KaKIOTO
crepxHs paBHa 1; =49H. Kakoii craHeT cuia HATSDKEHHs, €CIM YMEHBIIUTB

-1 -1
CKOPOCTb BPAILCHHS JI0 BEIMYNH @, =6 ¢~ 1 w3 =5 ¢ ? ConpoTHBIeHHEM

BO3/1yXa MpeHedpedb, yCKOPeHHEe cBOOOTHOTO MaJeHHs B 3a7a4e NPUHSITh paBHbIM ( =~ 9,8 m/c?,

Pemenue: Ilycte ¢ — yromn Mexy OCbIO BpallleHHs U INIOCKOCTBIO, B KOTOPOM JIEXkKAT CTEPKHU, a



p — yrom Mexny crepxHsmu. Ha rpy3 ACHCTBYIOT CHIIBI HATSDKCHUS

(BeJMUYMHBI KOTOPHIX OueBMAHO paBHbI B cuny cummerpuu: |T, HT, |ET) u
cuma Tsokectr/  YpaBHEHHE JUIS  LCHTPOCTPEMHTEIBHON  KOMITOHEHTHI
yekopenns  Ma?Lcos(B/2)sin(cr) = 2T cos(B/2)sin(c)) moseonser HaiiTn

1
BEJIMYMHY CHJI HATSDKCHHS: Tzzma)ZL. VYcnoBue OallaHca BEPTHKAIBHBIX

komroHeHT cuii Mg = 2T coS(F/ 2) COS(e) npuBOIUT K ypaBHEHHIO HA YroJ

g 29

OTKJIOHEHHS: cos(x) = = (31ech YYTEHO, 4TO

@’Lcos(B12) o242 — g2
,3 JI2-(d/2)? y

co f)' HenyseBble yriibl OTKJIOHEHHS IUIOCKOCTH CTEPXKHEH OT BEPTHKAIH
29 1

(cos(ex) <1) coorBercTBYIOT © > — ~53c¢™. Tlosromy nonyueHHas Qopmyna Uis CHII

4L° —d

HaTsHKCHUA CHOpaBeIuBa IIPU W} U @,, HO HE CHOpaBeIUBa UId 3. CornacHo 3ToH (bOpMy.]'Ie,
2

T, = @2 T,=36H. Jlns @, =5c¢" yron =0, u U3 ypaBHEHHS JUIS BEPTHKATHHEIX KOMIIOHEHT
mg g9 29
2c08(312)  wfLcos(B12) ~ 24l —d?
2
0] 29
OTBET: T, =| “2 | T,=36H, T;=——2 T, =28H.
w42 —d?

Kputepun ans 3agaun: «[loHMMaHMe): HCIIONB30BAHUE YPABHCHHS JIJISI IEHTPOCTPEMHUTEIHHOU
KOMIIOHEHTBI YCKOPEHHUSI BMECTE C YCJIOBUEM PABHOBECHSI 110 BEPTUKAIH JINOO MCIIOJIB30BAHHUE JIBYX
YCJIOBHI paBHOBECHS BO BpallaroIieiicss cucteMe oTcuera (2 6ajuia), 3aMeueHo, 4To 00a ypaBHEHUS
HETPUBHAIBHBI TOJBKO MPU HEHYNEBOH BennunHe @ (4 6ania), yCTaHOBJICHO, YTO NIPU (0 = (U3 yT O

OTKJIOHEHHUSI PaBeH HYNIO, a MpH JBYX APYIMX 3HaueHHsX - Her (4 6amma). «McmojHeHHe»:
[MpaBuibHO 3anucanbl 00a ypaBHEeHUs (2x1=2 6aJji1a), MoJy4eHo MPaBUIBHOE BBHIPAKCHUE JIJISI CHJTBI
HATSDKCHUS TIPH HEHYJIEBOW BEJIMYMHE yTJia OTKIOHEHUS (2 6aj1/1a), MpaBUIbHO Hal/IeHa «[IOpOroBast
vactoTay (2 6aJjiia), MoJydeHO MPaBUIIbHOE BhIPAKEHUE sl CHIIbI HAaTsDKeHUs npu o =0, win s
T; (2 6anuna), nmomy4eHsl MpaBUIIbHbBIC YHCICHHBIC OTBETHI (2x1=2 faJa).

3aganue 2:
Bonpoc: B mwmHapuyeckom cocyie Noj IOPIIHEM HaXOAWICS BOASHOM map € TEeMIepaTypou
100°C u nasnenmem 0,4 Atm. O6BbeM mapa U30TEPMUYECKH YMEHBIIAIN BTpoe. Kakum crano ero
JaBiieHue?

Otger: /[aBneHue HACBIIEHHOIO BOJSHOIO Mapa Mpy 3TOW TeMneparype paBHO 1 ATM, TO3TOMY IIpH
yMeHbIIIeHnH o0beMa B 2,5 pa3a map CTAaHOBUTCS HACBHILIEHHBIM, a JajibHeIee ckaTue IPUBOJIUT K
KOHJIeHCallud Tmapa ©0e3 YyBelIMuYeHHUs /JaBlieHUs (laBJeHHE Ha4yHeT pacTd, KOrja Bech IMap
CKOHJICHCHUPYETCs, a JuIi 3TOro 0O0beM HYXHO yMeHbIIHTh mHpumepHo B 1000 pa3). Ilostomy
KOHEUYHOE JIaBJICHHE paBHO | ATMm.

3amava: ['epMeTHYHBINA TNIAJAKUNA BEPTUKAIBHBIA IWIMHIP CEYEHHEM S pa3[elicH Ha JIBE YacTH
TSDKEJBIM TETJION30JUPYIONIMM TOABMKHBIM mopirHeM Maccel M . [Ton mopiitHeM HaXOAUTCS TeIHid,
HayalbHOE JIaBJIEHUE KOTOPOrO paBHO [, a HaJ MOPIIHEM — HACBHIIEHHBIA BOJSHOM Map C
temmeparypoit T . enuii MeUIeHHO HArpeBaroOT, a TEMIIEPATypy Mapa MOIEPKUBAIOT MMOCTOSHHOM.
Bo ckonbko pa3 oTiauvaeTcss KOJIMYECTBO TEIUIOTHI, OTBEACHHOE OT Mapa, OT KOJWYECTBA TEIUIOTHI,
COO00IIEHHOTO Tennio? MOISIpHYIO MacCy ( U YICIbHYIO TEILUIOTY MapooOpa3oBaHus A BOIbI, a
TaKKe YHHBEPCAIBHYIO TA30BYIO IOCTOSHHYIO R ¥ yckopeHHe cBOOOIHOTrO MajaeHUs (J CUUTATh
W3BECTHBIMHU.



Pemenue: Tak kak nmap HachILLEHHBIH, TO €r0 JIaBJICHUE ONPEAEIAETCS TOIbKO TEMIIEpaTypoi (paBHO
JaBJICHUIO HACBIIIEHHOro mapa [, npu Temmeparype 1 ). IlosTomy HauyanbHOE [aBlIeHHE Tenus

Mg Mg
P=py +? =Py =P 5 [Tpu HarpeBaHuu renust oH OyIeT pacIMPATHCA, CoBepIIas paboTy
MIPOTUB Beca MOPIIHS U CUJIbl JaBiieHUs mapa. JaBieHue mapa HU3MEHSThCs He Oyaer (Tak Kak
TeMIepaTypa HeM3MeHHa), HO OyJeT MPOUCXOIUTh ero KoHaeHcamus. YacTh 00pa3oBaBIICiCsS BOIBI
OCSIZIET Ha MOPILHE, YBEINYUBas ero Maccy. OJIHaKo, MOCKOJIbKY 110 YCIOBHUIO OPUIEHb «TSIKEIBIINY,
MOXHO CUHMTaTh, YTO Macca Iapa MHOTO MEHbIIIE MACChl OPIIHS U U3MEHEHHUEM MacCChl IOPIIHS U3-
3a KOHJACHCALMU MOXHO IpeHebpeus. Toraa pacuvpeHue refus MpOUCXOAUT MOUYTH W300apUyecKH,

n IOABCACHHOC K HEMY IIpu YBCINYCHNUU €ro obbeMa Ha AV TECILI0

Q, =A+AU = pAV + > A(pV) zg PAV . [lns coxpaHeHHs HOCTOSIHHOI TeMIIepaTyphl mapa OT Hero

HY>XHO OTBOJUTH TeII0 KoHAeHcamun Q, =A-Am, rae AM - macca CKOHIEGHCHPOBABIIEICS BOMBI.
[TockOIBKY IIIOTHOCTH HACBHIIIEHHOT'O BOASHOTO Mapa MOXHO BBIPA3UTh Yepe3 AaBICHHUE, UCIIONb3Ys

AM_u o Am= P gy 2 4P=MOTS)
RT RT

ypaBHeHue MeHnpneneesa-Knaneipona p, =

AV RT’
QZ:E-MAVBHMHT, Q. _2u 1_m
RT Q BRT( pS
oTBET: 2 = 2*#[1_M9
- Q, 5RT pS

Kpurepun nna 3agaum: «IlonmMaHmMe»: HCIIONb30BaHHE YCJIOBUS IOCTOSHCTBA JIABJICHHS Napa,
pPaBHOTO JIaBJICHUIO HACBHIIIEHHOTO Tapa IpH JaHHOW Temmeparype (3 0amia), TpaBUIBHO
HCIIOJIB3YETCsl YCIOBHE MallOCTH MAacChl CKOHICHCHPOBaBIielcss Bobl (4 6asuia), 00bsICHEHO, YTO
MIPOLIECC PACHIMPEHUs TeNusl N300apHBIA U ATO UCTIOIB3YETCS MPU BBIYUCICHUN KOJTHYECTBO TEIJIOTHI
(3 0amma). «McnosiHeHHe»: MPAaBHILHO OIPEICIICHO AaBiicHHe Teius (2 0ajia), KOJHUYECTBO
TEIUIOTHI, MOJIy4aeMoe TeIHeM, PAaBUIBHO BBIPAXKEHO uYepe3 M3MEeHeHue oObema (2 fasuia), mMacca
KOHJICHCATa MPaBUJIBHO BBIpAXKEHA Yepe3 M3MEeHeHHe oObema (2 6asuia), MoJydeHO MPaBHIbHOE

BBIP@KEHHE JUTS KOJMYECTBO TEIUIOTHI, OTBOJMMOTO OT Tiapa (2 6aJiia), MojaydeH MpaBUIbHbIA OTBET
(2 6anna).

3ananue 3:
Bonpoc: Kakoe koamuecTBO TEMIOTHI BBIALCISIETCS B PE3UCTOPE, Yepe3 KOTOPHI mpoTek 3apian AJ, u

IIpU 5TOM 11O MEPC MEPEMCIICHUS 3apsa/ia HAIPSIKCHUC Ha HEM JIMHENHO YMCEHBIIAJIOCH OT U o A0 Ul'

OTBer: BI)I}ICJ'[CHI/IG TCIUIa B pE3UCTOPEC MPOUCXOIUT 3a CUHECT pa6OTI)I BHCIHIHUX BJICKTPOCTATUYCCKUX

CHJI IO TEPEMENIEHHIO 3apsiaa 4Yepe3 pesucTop. Ecim paccMoTperh mepeMenieHne «OeCKOHEUHO

masioro» 3apsaga 0q npu HanpsbkeHuu Ha pesuctope, pauom U(Q), TO BbIIENIUBIIEECS KOTMYECTBO
Aq

remwtorel dQ=U(Q)dq. 3nauur, nmonHoe xoau4yecTBo TemaoThl Q= jU(q)dq. Ecam 3aBMCUMOCTE
0

U, +U;
——=A(].
5 q

U(Q) nuueiina, TO 5TOT MHTErPaANl YMCIEHHO paBeH IUIomaan Tpanemun: Q =

3anaua: B cxeme, n300pakeHHON Ha PHCYHKE, KIFOY JIOJITOe 1. 2
BpeMs Haxoawics B mnojoxeHun 1. Kakoe konndecTtBo —K\._"_:'_
TEIUIOTHI BBIJCIHUTCS B PE3UCTOpE IOCHE IMEPeBOJa €ro B

nonoxkenne 2?  &=12B, C=10mMx®d, BHyTpeHHHE T oo

COTPOTHBJIEHHS aKKyMYJSITOPOB OJMHAKOBBI M B N=3 pasa
MEHBILIE  CONMPOTHBIEHHs pe3ucropa.  CoOmpOTHUBICHUE
MPOBOJIOB, & TAKXKE HMHIYKTUBHOCTH KOHTYPa C KOHIEHCATOPAMHU PEHEOPEKUMO MaIBI.

c Jc ¢




Pemenue: Tloka kit04 HAXOAWIICS B TOJOKEHUU 1, JIEBBIA (IO cXeMe) KOHIEHCATOP 3apsiIHIICS 10
HanpspkeHus 2& , a mpaBblii — 10 Hampsbkenusi &. Ilocne mepeBojga Kiroya B MOJOXKEHHE 2 B
KOHType C KOHI[CHC&TOpaMI/I, HpaKTI/I‘-ICCKI/I JIMIICHHOM COHpOTI/IBJIeHI/IH nu I/IH,Z[yKTI/IBHOCTI/I,
MPOUCXOIUT «OYCHBb OBICTPBII» MPOIECC pacHpeaesieHUs 3apsia MEXAy KOHJICHCATOpaMu — J0
BBIPABHHUBAHMSI HAMPSHKCHHUM 10 HUX. B pe3ynbrate monydaercs OaTapes U3 JBYX KOHIACHCATOPOB C

3
obmeii eMkocThio 2C, 3apspKEHHAS 10 HANPSHKCHHS 58 . SIcHO, 4TO Ha ATOM cTaguu OOIUH 3apsi

KOHJ/ICHCAaTOpPOB HE M3MEHSETCs, a CyMMapHas SHeprus yObIBaeT, HO 3TU IOTEPU SHEPIUU HE
3aTparuBarOT PE3UCTOP — 32 «OUEHb MAJIOE» BPEMs Uepe3 HEro He yCIIeBaeT NMPOUTH HUKAKOM 3aps.
OpnHako OanaHC HaNpsHKEHUH B CXEMeE ellle He YCTaHOBWJICA, M IOCIE «OYEHb OBICTPOI» cTaguu
CIeNyeT «MeIJICHHas» - OaTapes KOHIEHCATOPOB Pa3psDKAeTCsl 4epe3 Pe3HCTOp C CONPOTHBICHUEM

R
R wu akkymynaTop ¢ BHYTPEHHHM CONPOTHUBIICHUEM I =— 10 paBHOBECHOTO HampspkeHus &. s
n

3

3TOrO Oarapee KOHICHCATOPOB HYXKHO «M30aBUTHCs» OT JuinHero 3apsaa AfQ=2C - > &E-&|=C¢&,

KOTOpBIﬁ IMPOTCKACT 4YCPEC3 PE3UCTOP. HaHmeeHI/Ie Ha PE3UCTOpPC B HAYAJIC «Me,[[ﬂeHHOﬁ» cragnuu

R 1 e N o
0 R+r2  2(n+1) ’
HaIIpsKCHUE HA PE3HUCTOPE MaAacT OO HYIJIA. IIn »Tom HaIIpsAKCHUEC Ha KOHACHCATOPC JIMHEHHO
3aBUCUT OT 3apsja, MO3TOMY HANpsOKEHHE Ha PE3UCTOPE JIMHEHHO YOBIBAET € YBEIMYEHHEM
n

a I0CJIC€ YCTAaHOBJICHUA PpPaBHOBECHUA TOKHU NPCKpallaroTCia, U

0 2
IPOTEKIIETO 3apsaaa. [lodToM =—AQ=——-C&E“ =0,54M]Tx.
p p y Qr , Ad 2 +1) it
n 2
OTBET: =—— _C&°=0,27Tm/Ix.
Qs 4(n+1) a
Ipumeuanue: [Ipy pelieHur Yepe3 3aKOH COXPAHEHUS DHEPIHH €r0 HYKHO 3alMChIBATH OTAEILHO
R n
g «MeuieHHol»  craguu!  Torma = = , a = —AE., 10 ectb
QR R+r Q n+ 1Q Q Aucm C

Q=& (-AqQ) + % % “1)lg2-= % ce?.B pEe3yabTaTe IMOIYyIaeM TOT XKE OTBET.

Kputepun nas 3agaun: «[loHuMaHue»: mpolecchl nepe3apsiki KOHJCHCAaTOPOB Pa30MBAIOTCS Ha
JIBE CTaJH — «OYCHb OBICTPYIO» U «MeJICHHYIO» (3 6a/uia), yka3aHO, YTO Ha «OYCHb OBICTPOI»
CTaJMU TIEpEMEICHNE 3aps/I0B MMPOUCXOANUT TOJBKO B KOHTYpPE C KOHIECHCATOpaMHU (HET BBIACICHHUS
Teria B pe3uctope) (4 6ana), mpaBUIIbHO ONMUCAHO MEPEMEIICHHUE 3apsI0B Ha «MEJICHHO» CTaluu
(3 6amna). «McnoJiHeHHE): TPABUIBHO OIPEICIICHBI 3apsibl KOHICHCATOPOB(HAMPSDKCHUS) TIpH
pazomkHyTOM Kitode (1 6ajur), mpaBHIBHO ONpE/eTeHbl KOHEYHBIC 3apsbl KOHICHCATOPOB
(manpspxenust) (1 6asr), mpaBUIBHO OMpPEACIICH 3apsiil, MPOTEKIINI Yepe3 Pe3ucTop Ha «MEIICHHOM»
craauu (2 6ana), IpaBUIIbHO HANJICHO HAMPSHKEHUE HA PE3UCTOPE B HAyalle «MEJICHHOW» CTaluu
(2 6anura), moydeHbl PAaBUIIbHBIC AHATUTHYCCKUI W YUCIICHHBIN OTBEeTHI (2+1=3 6aJjiia). Bmecto
oamwtoB 3a AQ u U, mpu pemieHun depe3 3aKOH COXPAHEHHS SHEPTUM HAYHUCIISIOTCS: MPABHIBHO

3allMCaHO ypaBHEHUE 3aKOHA COXpaHEHUs »Hepruu (3 0aJuia), BbLIENAIONIEeCs TEIUIO MPAaBUIIBHO
pacmpeiesieHo MKy PEe3UCTOPOM M BHYTPEHHUM COMPOTUBIICHHEM HcTodHMKa (1 6asw).

3aganue 4:
Bonpoc: Omnummre crnoco0 MOCTPOECHUS NPOAOJDKEHHS IMPOU3BOJILHOIO MAapaKCHAIbHOTO Jyya,
MaJaroIIero Ha MOBEPXHOCTh TOHKON paccenBarolel JIMH3bI (B JII000M TOUKe MO JTH00BIM yTIIOM).

Oteer: /[ DOCTpOEHUS MNPOAOIDKEHUS IPOM3BOJIBHOTO Jyda MOXKHO
UCTIONIB30BAaTh TOT (DaKT, YTO TOHKAs PACCEMBAIONIAs JIMH3A IMPEIOMIISCT
napajiesibHble Y4 TaK, YTO UX MPOJODKEHUS MepeceKkaroTcs B OMMKHEH
(GoKanpHOW IUIOCKOCTH  JHMH3BL.  [l03TOMYy JOCTaTOYHO TOCTPOHUTH
BCIIOMOTATENbHBIN JIy4, MapajuIebHbI paccMaTpuBaeMOMY U MPOXOIAIINI
depe3 ONTHIECKUil LIEHTP JIMH3bI 0e3 npenomiieHus. [IpogomxeHus aTux




JIyYE€H JTOJKHBI Iepecedbcst B (POKATbHOM TUIOCKOCTH (CM. PHCYHOK).

3apauya: ToyeuHbli UCTOYHUK CBETa HAXOJIWUTCA MEpPEe]l pacceuBarouieit Y,

nH30#. JIyd OT 3TOro UCTOYHMKA, AJAIONIMI Ha JIUH3Y B Touke O, uaeT /{
IIOCJIE JIMH3BI BJIOJb €€ IJIaBHOW ONTHYECKOM ocu. Jlyd, majgaromui Ha AF=---- %
nmuu3y B Touke A (paccrosiuue |OAl=1=2cwm), BBIXOOUT U3 JUH3BI TIO] o) — -
yrimoM «=6° k onruyeckoii ocu. DOKYCHOE pacCTOSHHE JIMH3bBI

F =25cm. Ha kakoM pacCTOSHUU OT JIMH3bI HAXOIUTCS HCTOYHUK?

Pemrenne: IIpexnae Bcero 3ameTum, 4TO Jy4, BBIXOASUIMN M3 ONTHYECKOrO LEHTPA JUH3BI, HJIET
BJ10JIb [JJABHOM ONTHYECKOW OCU. DTO 03HAYAET, YTO UCTOYHUK HAXOJUTCS HA IJJaBHOM ONTHYECKOU

ocu JuH3bl. [IoCTpOUB MPOIOIKEHHE Ty4a, BHIXOISIIET0 U3 TOUKHU A,
HalJeM IMOJIOKEHHE W300paKeHHs] HMCTOYHMKA, HaXOSIIEerocs OT
auusbl Ha paccrosauu b =— - ctg(a) (3ror MHMMOE M306pakeHUE).

CornachHo (bOpMYJ'Ie JIMH3BI, pacCcTodaHue oT HCTOYHHMKA 10

1
JIMH3BI A& OHpPEACIIsICTCSI W3 COOTHOLICHMS —+—:—E, TO €CTb
a

b

__Fb _ FI
 F+b Ftg(a)-I

. IloxpcTaBmuss 3HaueHUS (HpI/I BBIYUCJICHHUHU TAHI'CHCA MOKHO HCIIOJb30BAaTb

npubmmkenne Majbix yriuos: tg(6°) ~ % ~0,105), maxoaum: a~80cwm.

OTBET: a= F—I ~80cwm.

Ftg(e) |

Kpurtepun mns 3agaun: «Ilonumanue»: oOBSCHEHO, MOYEMY HCTOYHHK HAXOMUTCS HA TIaBHON
onTryeckoit ocu (3 6asia), ykasaHo (WM UCIOJIB3YETCS B PEIICHUH), 4TO U300paxenue Muumoe (1
0aJ11), IPUCYTCTBYET MPABUIIBHOC IMOCTPOCHHE Xoxa Jjyded (3 6asia), ucmosb3yercs Gopmysia
JMH3bI C TPaBWIbHBIMU 3HaKaMH ciaraeMbeix (3 6asuia). «McmoJiHeHHe»: 3amucaHa MpaBUIIbHAS
dbopmyrna ans paccTosiHHS 10 u300pakenus (3 0aJjuia), MOJIYYEHO MPABUIBHOE AHAIUTHYECKOE
BBIPOKCHUE JJISI PACCTOSIHUS OT JIMH3BI J0 UCTOYHMKA (4 Gajuia), MpH BBHIYHUCICHUU HCIIOJB3YETCs
NpUOIKeHNUE MabIX YTioB (1 6aJ1i1), oTydeH MpaBUIIbHBINA YUCIICHHBINA OTBET (2 0aJiia).



