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

BUJET Ne 03 (10 Knacc): BO3MOXKHble peLleHusa U Kputepumn

Kpurepun oneHuBaHus:

151 BONIPOCOB:
EcTp oTnensHbIC paBMIIbHBIC COOOpaXkeHus — 1 aJw.
OTBer B 1IENIOM MpaBWJIEH, HO COJAEPKUT CYIIECTBEHHBIE HETOYHOCTH, WM CYIIECTBEHHO
HEMOJIOH, UJI OTCYTCTBYET 00OCHOBaHUE (17151 BOIPOCOB, B KOTOPHIX HEOOX0IMMO 0OOCHOBAHUE)
— 2 daana.
OTBeT npaBujicH, HO MPUCYTCTBYIOT MEJIKME HETOYHOCTH, WM OTBET HEJOCTATOYHO IOJIOH, WU
OTCYTCTBYET JIOCTATOYHOE 0OOCHOBAHUE (JIs1 BOMPOCOB, B KOTOPHIX HEOOXOAMMO O0OOCHOBAHUE)
— 3 0asia.
OTBeT MOJHOCTHIO MPABUIIBHBIA, HO HEJAOCTATOYHO OOOCHOBAaHHBIN (IJI1 BOIPOCOB, B KOTOPBIX
Heo0XoauMo 000CHOBaHKE) — 4 faJa.
[TpaBUIBbHBIHN, TOTHBINA 1 00OCHOBAHHBIN OTBET — 5 0a/UIOB (MAKCHMAJILHAS OLIEHKA).

Jlisi 3anay:
EcTb oTAenpHbIE TpaBUIiIbHBIE cOOOpaskeHus — 1-2 6aJuia.
EcTb yacTh HEOOXOAMMBIX ISl PEUICHHUsS] COOOPAKEHUH, pellleHre He 3aKOHYEHO WM COAEPIKHUT
cepbe3HbIe OmMOKU — 3-4 faJjia.
[TpucyTcTByeT Oomblias 4acTh HEOOXOAUMBIX ISl PELICHUSI COOOpaKEHU, MPABUIILHO 3allMcaHa
4acTh HEOOXOIMMBIX COOTHOUICHHH, peIleHHe HE 3aKOHUYEHO WIIM COACPKUT OmHMOKH — 5-7
0aJL710B.
[TpucyTcTBYIOT BCe HEOOXOMMBIE ISl PEHICHUST COOOpaKeHUs, TIPABUIIBHO 3aIIMCAHBI IIOYTH BCE
HEOOXOUMBIE ISl PELICHUSI UCXOJHbIC YPaBHEHUS, HO PEIICHHUE HE 3aKOHUEHO WU COJCPIKUT
omnoOku — 8-10 6asi10B.
[TpucyTcTBYIOT BCe HEOOXOOMMBIC JUIS pEHIeHHs COOOpakeHHWs, MPaBUIIBHO 3alMCaHbl BCE
HEOOXO/JMMBIC JJIsl pEIICHHs HCXOAHBIE YpPaBHEHHS, DPEUICHHE BBICTPOCHO TMPABHIBHO C
(U3UYECKON M JIOTHUECKOW TOYKH 3pEHUs, HO COJEPKHUT omnoOKky — 11-14 6asioB.
[TpucyTcTBYIOT BCEe HEOOXOAWMBIC Il PEUICHHs COOOpaKeHWs, TMPaBHIBLHO 3allMCaHbl BCE
HEOOXO/IUMBIE JJIsl pelIeHHs HCXOAHbIE YypaBHEHMs, pELICHHE BBICTPOCHO TMPABHIBHO C
(GU3NIECKO W JIOTUYECKOH TOYKM 3pEHHUs, HO COJACPKUT OJHY-IBE€ MEJKHE HETOYHOCTH, HE
MIO3BOJIMBIIKE TOJYYHTh TPABWIBHBIA OTBET, WM MPAaBHIBHOE PEIICHHE C HEJOCTAaTOYHBIM
000CHOBaHMEM CYIIIECTBEHHBIX UCIOIb30BaHHBIX pe3yabTaToB — 15-17 6anJioB..
[lpaBuinbHOE OOOCHOBAaHHOE pEUICHHE C BEPHBIM AHAIUTHYECKUM OTBETOM, HO MEIKOH
HETOYHOCTBIO TMPH MOJYyYEHUH YUCIEHHOTO OTBETA, JIMOO MPaBUWIbHOE PELICHUE C MPaBUIbHBIMU
OTBETaMH C HEJIOCTaTOYHBIM 0OOCHOBaHUEM OJIHOTO W3 UCIIOJIB30BAHHBIX PE3YJbTATOB (M3 YHCIa
HE KJIFOUYEBBIX JUIS PelIeHUs, HO HeoOXxoaumbIx) — 18-19 6asioB.
[TonHoe, mpaBWiIbHOE, OOOCHOBAHHOE pEIIEHHWE C MpaBWIbHBIMU oOTBeTamMu — 20 0asjioB
(MakcuMaJIbHas OIl€HKA).

3aganue 1:

Bonpoc: Ha riankoit ropu3oHTanbHOM MOBEPXHOCTH JI€XkKalla TAHTENb U3 JIBYX HEOOJBIINX
a6 ¢ maccamu M ¥ 3M M KECTKOTO JIETKOTo crepykHs jauubl L. HeGonmbimast mraiiba
ynapsieTcsi yInpyro O CTepXKeHb, W TaHTEJh IOCJIE 3TOTO JIBHXKETCS IMOCTymarenbHo. Ha
KaKOM pacCTOSHMM OT JIETKOM 11aii0bl TaHTENN HAXOJUIaCh TOUKa yaapa?

OrBer: [l ToOrO, YTOOBI TaHTENh IMOCIE yAapa HE Havaja Bpamarbes (TO eCTh CTajla JIBUTAThCS
MOCTYIATENbHO) JMHUS JEWCTBUS CHIIBI peakIMM IaiObl MpH yaape MpOXOoJuia 4yepe3 LEHTpP Macc
raHTenu (TOra MOMEHT 3TOW CHJIBI OTHOCHTENBHO IIEHTpa Macc OyAeT paBeH HYJH0). Tak Kak mraiida
MaJIeHbKasi, TO JIJIsl 3TOTO TOYKa yJapa JOJDKHA COBMAJAaTh C IEHTPOM Macc raHTenu. Tak Kak JIerKuid
IIapuvK B TpH pasa JCrde TAXKECIOro, To HCHTP MACC NOJIKCH HAXOJUTHCA OT HETO Ha paCCTOSAHUU B TpU

“-—0

pasa 6OJ'IBIJ_IGM, YEM OT TAKCIIOIO. HOBTOMy HCKOMOE€ pacCTOSHHUE paBHO [ = Z L.



3agava: Kombio pagmyca a=5CM CKONB3UT, HE BpAIIasCh, MO TJIAAKOMY
TOPU30HTATEHOMY JIBY CO CKOPOCTBIO V, =1M/C 1 yaapsiercss O BepTHUKAIbHBINI
6opt. Eciu cKOpOCTh KOJbIIA HalpaBjieHa MEPICHIUKYIIPHO OOPTY, TO yaap
Oyoer ympyram, W KOJIBIIO TOCIE yaapa OyaeT JBUTaThCs MOCTYIATEIbHO. N
Haiiti yriioByro CKOpOCTbH BpallleHHs KOJIbIIA ITOCJE yaapa, €Cau yroJl MaacHus
kosbiia @ =45°. KoadduiiueHt tpenust Mexay koiabiom u 6optom 1 =0,4.

’

Pemenue: PaccMoTpum B3ammogelicTBHE KoJiblia ¢ OopToM. Ha Kombiio OyayT nelcTBOBaTh CHITBI
HOPMAaJIbHOW peakiuu O0opTa U cuja TPEHHs] CKOJIbKEHHS (B
MOMEHT KacaHHs y KOJIbIIa €CTh HEHYJIeBas CKOPOCTh BJOJb
6opra). [To ycnoBuio, AeWCTBUE CHIIBI HOPMAJIBbHON pEaKIiH
COBHIAJACT C €¢ JCHCTBHEM IIPH YIOPYroM yaape, MOITOMY
IIPOEKIUS CKOPOCTU KOJIbIAa HA OCh Y IIPOCTO MEHSET 3HaK,

N HU3MEHCHHC MMITYJIbCAa KOJIbIIa B IIPOCKINH HAa OCh y
mv, —[-mv, cos(a)]=2mv, cos(a) = NAt,

rae V - CKOpOCTh ILIEHTpa MacC KOJblia IMOCHe yuapa, a
At - manoe BpeMs yaapa. Ecmu B mporiecce yaapa CWIIbI TPEHHsI HE YCIICBAalOT OCTAHOBHTH
MPOCKANb3bIBAHKE, TO B TEUYEHHE BCETO BpeMeHM At cuia Tpenms F = N, u usmeHenue
UMITyJIbCa KOJbIIA B MPOSKIMH HA OChX paBHO MV, —MV, Sin(cr) =—NAt =—-2,mv, cos() .
Takum oOpa3oM, TMpOEKIHMS CKOPOCTH IIGHTpa KOJblla Ha OCh X IIOCIe yjaapa

Vv, =V, [sin(e) —2ucos(e)]. Tlockonbky utst 3aaHHBIX 3HA4eHUU SiN(or) —24C0S(a) = L >0,
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TO CKOJIB)KEHHE KOJIbIIa IO OOPTY IEHCTBUTENIBHO HE MpeKpalmaeTcs 3a BpeMs yaapa. Kpome
TOr0, UMEHHO CHJIa TPEHHs CO3[aeT BpallaTeIbHOE JBM)KEHHE KOJbLA OJHOBPEMEHHO C
TOPMOKEHHEM  IPOCKAJIB3bIBAHUSA. YBEIMYCHUE JIMHEHHOM CKOPOCTH  BPAIATEIBHOTO
JIBIKEHUS MOKHO HaiTH U3 cooTHOEHUs MV, — 0= NAt =2,mv, cos(a) =V, =2, Cos(a) .

a

JIJ1s yriioBoM CKOpOCTH KOJIbLIA TOCHE yJapa MOJIydaeM @ =
a

a

OtBeT: W=

3apanue 2:
Bonpoc: Kak cBs3aHbl MeX1y CO00# Majble H30TepPMUYECKUE H3MeHeHHs: 00beMa (V) u maBieHus

(D), ecut HavaIBHbIE 3HAUSHUS PAaBHBI COOTBETCTBEHHO V) 1 P, ?

OrBer: B nm3orepmuueckom mporecce PV =CONSt, mo3TOMy U3MEHEHHE 3TOW BEITUYHUHBI IIPH MaJTbIX
W3MEHCHHSX JIaBJICHUS M 00beMa PaBHO HYITIO:

Po

o(pV) =(py + M)V +V) — pV, = PV +V0ﬂi):0:>&3:—v—é\/ .
0

3amaua: Jis agnabaTHYECKOTrO yBEIMUYEHUs aaBieHus vV =3 moueil reaust Ha 0,5% morpeboBaioch
coBepmuth Hanx reiameMm pabory A=2244 k. HaiiTh HavalbHyI0 TEMIIEpPaTypy TeIusL.
VYuuBepcanbHast razoBast mocrossudas R = 8,31]x/(moins K).

Pemenue: B agmaGaruueckom mporecce &) =0. 3aganHoe B yCI0BUYM H3MEHEHUE TABIECHHUS MOKHO

CUMTaTh MAIbIM, 1 TO3TOMY Q= P,V + 3 o(pVv) zg PV + gvoap =0 (renmii MBI paccMaTpUBaEM

2

KaK OJIHOATOMHBIM HJeanbHbIN Ta3). M3 3TOro COOTHOIIEHWS HAaXOAWM, YTO paboTa HaJ TelueM



Ax—-p, oV == =—p.V é CornacHo VyCIOBHK), — =——, a W3 ABHEHUS COCTOSIHHS

Po p, 200°
3 1000A

V. —RT..TI Ax—> \RT, =T 20N 300K,

Po¥o =¥ To. LI09TOMY A% 500" 10 =1 0¥ 3R

Otser: T = %ﬂ\ ~300K.

3apanue 3:

Bonpoc: UYemy pasen KIIJ 3apsaku paspsok€HHOTO KOHJEHcAaTopa OT akkymyisitopa? Kak
u3menurcs 31ot KIIJI (yBenuuuTcs uim yMEHbBIINUTCS), €CIIM KOHJIEHCATOP YK€ ObLI MpeiBapUTEIILHO
3apsikeH? OTBeT 0OBSCHUTD.

OTtBer:. HpI/I 3apAAKE HM3HAYaJIbHO HE3APSKCHHOI'O KOHACHCATOpa OT aKKyMYJIATOpa KOHIACHCATOP
2

noiydaer 3apsg (=C&, mpuobperaer sHepruio E = , a HCTOYHUK COBeplIaeT paboTy

A=q&=C&?. 3naunr, KI1JI 3apaaxu 7= % =50%. Eciu e KoHIeHCATOp OBLI 3apsiKeH JI0 3apsijia

(o, TO OH BCC paBHO 3apsDKacTCs B HUTOre A0 3apsiaa g=C&, u u3MEHEeHHE ero SHEepPruu

c2e? _ 2
AE = qu , a pabota HCTOYHUKA A=(gQ—-q.)&=(CE—-Qq,)€, HO3TOMY
AE 1 qO 0 %
1+ . Kax Bugno, KIIJ[ 3apsaku cranoBurcs 6osbiie 50%, ecinu HavaabHBIN 3apsij
A 2 c¢&
COBMA/AJI MO MOJSPHOCTH C HOBBIM ( C?g >0) u menbie 50%, ecau He coBIAmAN ( qg <0).
3agaua: B cxeme, wu300paxeHHOW Ha pPHUCYHKE, /. [
AKKYMYJISTOPBI OJINHAKOBBI, puYeM BHYTPEHHEE K2 K1
CONpPOTHUBIEHHE KAKIOr0 W3 HUX B N=2 pa3a MCHbIIE — S
COTIPOTHBIICHHUS pe3ucropa. ConpoTuBrieHue T C
COEJIMHUTENBHBIX MPOBOJOB, a TaKKe WHIYKTUBHOCTH W

€MKOCTb KOHTypa C akKyMyJsiTopaMu mnpeHeOpexkumo wmanbl. [locie 3ampikanust kmoda K1 B
pe3ncTope BBIACIWIOCH KOnudecTBO TemioTel (Q =256m/Ix. Kakoe KOIMYECTBO TEIIOTHI
BBIJICJTUTCS B PE3UCTOPE, ECIIN YEPE3 HEKOTOPOE BPEMS TIOCIIE ITOTO 3aMKHYTh Kitou K2?

Pemenue: Ilocne 3ambikanust kimoua K1 koHAeHcAaTop 3apsauTcs OT OJHOTO aKKyMYJsITOpa 0
HanpsokeHus, paBHoro JJ[C («depe3 HEKOTOpoe BpeMs» O3HA4YaeT, YTO 3apsiika MpPaKTHUECKU
3aBEPIIMIIACH). 3HAYUT, TOK B PE3UCTOpPE MPAKTUYECKU OTCYTCTBYET, M HANPSIKEHHE HAa BETBU C
akkymyisitopoM paBHo ero DJIC. [locne 3ambikanus kimtoua K2, B COOTBETCTBUM C yCIIOBUEM, KOHTYD
C IBYMsI aKKyMYJISITOpaMH TPAKTUYECKH MTHOBEHHO TIEPEHIET B PAaBHOBECHOE COCTOSTHUE, MPUYEM,
MMOCKOJIBKY aKKyMYJSITOPbl OJMHAKOBBI, TO M3-32 BCTPEYHOr'O BKJIIOUEHHUS TOK B 3TOM KOHTYpE HE
BO3HUKHET, W HAaNpsDKEHHWE Ha BETBHU, COJEPXAIICH PE3UCTOp W KOHJCHCATOP HE W3MEHHUTHCS —
ocranetrcs paBHoi DJIC ogHOro akkymynsrtopa. Takum oOpa3om, moclie 3aMbIKaHHS KJI04a 2 TOK
Yepe3 pe3nCTop He TedeT, U TeIUIo B HeM He Boiaemsiercs: Q, =0

OTBET: Q, =0
pruelumue: OLCHKa MaHOﬁ, HO HCHy.TICBOfI BCIIMYMHBI Q2 MOET OBITh MMOCTPOCHA, €CJIU CHUTATh,

YTO 3a YIOMSIHYTOE€ B YCJIOBHUHM «HEKOTOPOE BpeMs» 3apsjiKa KOHAEHcATOpa 3aBepIIMach HeE
noHoCThIO0. [lycTh KOHACHCATOP MpH pa3oMKHYTOM Kirode K2 ycmen 3apsauThbesi 10 HaNpsOKEHUS

- (3mech E — DIAC  akkymyisTopa, A <<&). B orom ciyuae

R C(E-J)?) 1. . 2y 1o Ny
—AE))=—|C(E-M)E——""—|==C(&°-(M))==C&°. B

Q= R_H,(Aucm c) Rtr ( ) 2 3 ( (U)7) 3 9TOU

BBIKJIAAKC YYTCHO, YTO IIOJHOC BBIACIHMBIICCCS KOJMYCECTBO TCIJIOTHI, PAaBHOC PA3HOCTHU pa60TBI
HUCTOYHHUKA U YBCIWUYCHUA DHCPIrUM KOHACHCATOpA, ACIIUTCA MCKIAY AKKYMYIIATOPOM H PE3UCTOPOM



MPOMOPIMOHATIBHO COMPOTHBIICHUSM, 1 uTo R=2r . [Tocne 3ambikanus K2 oOpa3oBasinasics 6arapes
aKKyMYJIITOPOB  SKBHBAJIEHTHA OJHOMY aKkymyimstopy ¢ Toil xe OJC u BHyTpeHHUM
comporusnenuem /2. Koumencarop 3apsikaercs ot Hampsokenus - gm0 &£

R 2R ClE?—(E-)?]) 2

H - ! _AE' = C&Jg_ =
oatomy Q, R+r/2(Aucm c) SR+r 2 5

6
C(8U)? zgxqu,

rae E? <<l - crTemeHpb «HEIO3aPSIKW» KOHAEHCAaTOpa mpH pa3oMkHyrom K2. Urak,

Q, ~3x2 mJIx. Takoil aHanu3 He TpeOoBajCs OT YYaCTHUKOB, HO 3TOT OTBET TOXKE MPUHUMAJICA KaK
MPaBWIbHBIM.

3ananue 4:
Bonpoc: Onummre siBI€HUE MOJIHOIO BHYTPEHHETO OTPAKEHUS.
OTBer: SIBJIcHHE TOJHOIO BHYTPEHHETO OTPAXEHHUs BO3HHMKAET TPU TMAJCHUW CBETAa HAa TPAHHILY
paszena Tpo3padHbIX Cpel W3 ONTHYEeCKH Oojiee IJIOTHOW cpenbl (C OONBIIMM a0COTIOTHBIM

rokasaresnem npejaomieHus N, >N,). B atom ciydae yron npenomieHust 5, KOTOPbIA OIpeaessieTcs

. n, .
u3 3akona CHemna Sln(ﬂ)=n—1SIn(a), OoJblle yrjia MNajeHus ¢, M IPH yIIax M[ajeHus
2

o > arcsin & Takoro 3HA4eHHs He CymecTByeT. @DU3MYECKHM OTO O03HA4aeT OTCYTCTBUE
n

IIPEJIOMJIEHHBIX JIy4€H, U €CJIM TAKXKE OTCYTCTBYET M MOTJIOLIEHUE CBETA HA TPAHULIE pa3Jiena cpell, TO

BCS DHEPIUs MAJIAIOLIEr0 CBETa OYJET OTpa)XkaThbCsl. DTO SIBJICHUE U HA3bIBAIOT MOJIHBIM BHYTPEHHUM

. Nn
— 2
OTpPaXEHUEM, a yIoll &, = alCsSin — YIJIOM IIOJIHOI'O BHYTPEHHEro orpakeHus. Eciu BBecTH
n
1

. n .
OTHOCHUTEIBHBIN IT0OKA3aTENb NPEIOMIIEHUS ABYX cpel Nyo =1 , TO &g =arcsIin —
n n
2 12

3agaya: Ha ocHoBaHume npo3payHON paBHOOEAPEHHON MpPU3MBI MajaeT
HOPMAJIBHO Y3KHMM IY4OK NapaJUIeJIbHBIX CBETOBBIX Jy4ded.  YTosl IIpU
OCHOBaHUM MPU3MbI ¢ =065°, mokasarens MpeaoMICHUS ee MaTepuana N =2.
Ilon xakuM yrioM K MepBOHAYaIbHOMY HAIIPABJICHUIO BBIMAYT U3 NPU3MBI JBA
HauboJsee SpKUX Mydka? YUTUTE, 4TO MPU HOPMAJIbHOM IaJ€HUU U3HYTPU Ha
M00YI0 TpaHb MPU3MbI HAOIIOJAE€TCS M MTPOLIEIIINN, U OTPayKEHHBIHN JTyUH.

Pemenne: [lanaromuii HopManbHO JIyd MPORJET BHYTPb MPU3MBbI O3 npenomiienus. [loaromy yron
MaJeHUsl JTOro Jyda W3HYTPM Ha TpaHb IPU3MBI paBeH
oy = =65°, 4To GOINBIIIE YA MOJHOTO BHYTPEHHETO OTPAKEHUS

JUISL MaTepuana TpU3MBl Qg = alcsin " =30°. Tlostomy B

TOYKE MEPBOrO MAACHUsSI JIyd HE BBIXOJUT M3 MPU3MBL. YTOI
ITa/ICHNs] Ha IPOTHBOIIOJIOXKHYIO TpaHb paBeH o, =3 —180°=15°,
U B OTOM clyyae TMOSBIsSETCS MepBblid Bbimenmuii ay4d |.
AHanusupys nanbHeilMe majeHus, OOHAPY)KUBAEM, YTO YTOJ
«TpeThero» mageHuss paBeH o3 =360°—-5a=35°, u cHoBa ‘ I\,

MIPOMCXOAUT IIOJHOE BHYTpEHHee oTpaxkeHue. IIpum yerBepTOoM
najieHud (eClii  OHO TPOUCXOJWT B TOYKE Ha OOKOBOW TpaHW TMPH3MBI) YroJl TaicHUsS

o, =540° — 7o =85° Taroke NPEeBBIIACT O7p,, HO OTPAKECHHBIH JIyd U3 3TOH TOYKH UACT MO yIIIOM
Kk Beptukanu =475 —7a=20° (kpyue OOKOBOIl rpaHH) U MaJacT Ha OCHOBAHUE HPHU3MBI MO

STHM YTJIOM, U B 3TOH TOUKe oOpasyercs BTOpoi Bbimeamuii xyd Il. SIcHo, 4ro nyuu, BeIXOASIIME B
MOCIEAYIOIUX TOYKax TMaJeHusi, OyayT HMeTb MEHBIIYI0 HHTeHCHBHOCTh. Jlyd | mnoBepHyT



OTHOCHTEJIBHO MMaJIafoNIero Jy4ya Ha yroi ¢, = —arcsin[n-sin(a;)] = 65° —arcsin[2sin(15°)], a xyu
Il — Ha yron ¢, =180° —arcsin[n-sin(f)]=180° —arcsin[2sin(20°)]. B npusrumne, nocrpous rpaduk
cUHyca Ha y4yacTke 10 30°, KOTOpBIi MOYTH JIMHEEH (MOKHO HCIIOJIb30BATh KacaTelbHYIO B Touke 0°
¥ 3Ha4yeHue B Touke 30°), MOXKHO OLIEHUTh 3HAYCHHUS ITUX yrioB: ¢, ~34° u ¢ =137° (npu 3amene
CHHYCOU/Bl Ha HPSAMYIO IOJydarotcs Oosee rpyOble oueHku ¢ ~35° u ¢ =~140°). Ho 310 He
SIBIISUIOCH HEOOXOMMBIM TpeOOBaHUEM JIJIsl 3aUeTa OTBETA.

MOKHO TaKkkKe 3aMETHTh, YTO CPE/IH JIydeH, MaAaloInX HOPMAIbHO HA OCHOBAHKE TIPH3MbI CHAPYKH,
CYLIECTBYIOT JIy4H, MPOXO/SIINE OYCHBb OJIU3KO K pedpy, KOTOphIe MPH YETBEPTOM MAJCHUH MaIaloT
U3HYTpH HE Ha OOKOBYIO IOBEPXHOCTh, a HAa OCHOBAaHHWE TMPHU3MBI — C YIJIOM MaJCHUS
o, =6—360°=30°. D10 — mOrpaHWYHBIA JIy4, MI1 KOTOPOTO MPETOMJICHHBIH HIET 110
kacaTenbHOH K nmoBepxHocTH (i1yd II). [losTomy y 3TuX mydeil mpu TOM XKe 3HAQUCHUM (), 3HAUCHUE
BToporo yriua ¢ =90°.

OTBET: cawmslii sipKuii Tyd OTKJIOHSAETCS OT HCXOAHOTO Ha yroa ¢ =65°—arcsin[2sin(15°)] (oxomo
34°), Bropoii o sipkoctr — Ha yroa ¢, =180° —arcsin[2sin(20°)] (oxono 137°) mmm ¢y, =90°.



