ONIMMNUNALAA WWKOJ/IbHUKOB «Po6odect» no PUSUKE
3AK/IIOYUTE/IbHbINA (PUHAJIbHBIN) 3TAN 2018 roga, TEOPETUMECKUMN TYP

BUNET Ne 03 (10-11 Knaccbl): BO3MOXKHbIE peLueHUA U KpUTepum

Kpurepun onenuBanus (B TeXHHYECKHX 0ajl1ax):

15l BOIIPOCOB:
EcTb oTaenpHbIe paBUiIbHBIE cOOOpaskeHus — 1 faJ.
OTBeT B 1EJIOM MpPaBWJICH, HO COJEPKUT CYIIECTBEHHbIE HETOYHOCTH, WU CYHIECTBEHHO
HEMOJIOH, WM OTCYTCTBYeT OOOCHOBaHME (IUIsI BONPOCOB, B KOTOPBIX HEOOXOIMMO
obocHoBaHue) — 2 GaJuia.
OTBeT npaBuICH, HO IPUCYTCTBYIOT MEJIKHUE HETOUHOCTH, HJIM OTBET HEIOCTATOYHO MOJIOH, MU
OTCYTCTBYET JJOCTaTOYHOE 00OCHOBaHUE (JIs1 BOIIPOCOB, B KOTOPHIX HEOOXOIMMO 00OCHOBAHHE)
— 3 6asna.
OTBeT MOJHOCTHIO MPABUIBHBIN, HO HEAOCTATOYHO OOOCHOBAHHBIN (ISl BOIIPOCOB, B KOTOPBIX
HeoOxoauMo 000cHOBaHKE) — 4 DaJia.
[TpaBUIBHBIN, OJHBIN 1 0OOCHOBAHHBIN OTBET — S5 0A/JI0B (MAKCHMAJILHAS OLIEHKA).

Jlns 3apay:
EcTb oTAensHbIC MpaBUiibHBIE cOOOpaskeHus — 1-2 6aJuia.
EcTh yacTh HEOOXOAUMBIX JUIS PEUICHUsI COOOPAXEHHUH, pelIeHHEe He 3aKOHYEHO WJIN COAEPIKUT
cepbe3Hble omuoku — 3-4 daswa.
[TpucyrcTByeT OobInas 4acTh HEOOXOAUMBIX JUISL PEIICHHUST COOOpaKeHUH, MPaBIIILHO 3allMCcaHa
YacTh HEOOXOJUMBIX COOTHOIICHHUMU, PELICHHE HE 3aKOHYEHO WM COACPXKUT OMmHOKH — 5-7
0aJI0B.
[TpucyTCTBYIOT BCce HEOOXOAUMBIE JIJISl peUICHHs COOOpakeHUs, IPABUIIBHO 3allMCaHbI [TIOUTH BCE
HEOOXOMMBIE ISl PELICHUs] UCXOJIHBIC YPAaBHEHHUS, HO PEIICHHE HE 3aKOHYCHO I COICPIKUT
o6k — 8-10 6ann0B.
[TpucyTcTBYIOT BCE HEOOXOIMMEBIE Ui PEHICHUS COOOpaXCHHs, MPABWIBHO 3allMCaHbl BCE
HEOOXO/IUMBIE [UIS PEIICHUS HCXOAHBbIE YPAaBHEHUS, pEIICHHE BBICTPOCHO MPAaBUIBHO C
(bu3MUecKoil 1 TOrnYecKoi TOUKH 3pEHHsI, HO COAePKUT onoOku — 11-14 6asnoB.
[TpucyTcTBYIOT BCE HEOOXOIMMEBIE IUIsi PEHICHUS COOOpaXeHHs, MPABWIIBHO 3allMCaHbl BCE
HEOOXO/MUMBIE [UIS PEIICHUS HCXOAHbIE YPAaBHEHUS, pPEIICHHE BBICTPOCHO MPAaBUIBHO C
(GU3NIeCKOil M JOTMYECKOW TOYKH 3PEHUsS, HO COICPKHUT OJHY-IBE MEJKHE HETOYHOCTH, HE
MO3BOJIMBIIKE TMOJXYYUTh NPAaBUIbHBIN OTBET, WIM INPABHIBHOE pPELIEHHE C HEeIO0CTaTOYHBIM
000CHOBAaHHEM CYILIECTBEHHBIX MCIIOIb30BAaHHBIX Pe3ybTaToB — 15-17 GanJioB.
[TpaBunbHOE OOOCHOBAaHHOE pEIIEHHE C BEPHBIM AaHAJIUTUYECKMM OTBETOM, HO MEJIKOU
HETOYHOCTBIO MPH TTOIYUYE€HUH YUCIEHHOTO OTBETA, JINOO MPAaBUIBHOE PEIICHUE C MPaBIIIbHBIMU
OTBETAaMM C HEIOCTaTOYHBIM OOOCHOBAaHHUEM OJHOTO W3 HCIOJIb30BAHHBIX PE3yIbTaTOB (U3
YHCJIa He KITFOYEBBIX JUTSl pEIICHHs, HO HeoO0x0uMbIx ) — 18-19 6ansios.
[TonHoe, mpaBuiIbHOE, OOOCHOBAHHOE pELIEHHE C MpaBWIbHBIMH oOTBeTamMH — 20 0ajioB
(MakcuMaJIbHas OLIEHKA).

MAKCHUMAJIBHASI CYMMA 3A PABOTY: 100 Texunueckux 0aJ/1J10B.

HNTOI'OBAS OIIEHKA 3A PABOTY npuBoaurcs k S0-6a1ibHoM mikase.



3ananmue 1:
Bomnpoc: [umraapudaeckast Tpyoa paamycoMm 20 ¢cM KaTHUTCS 110 POBHOM MOBEPXHOCTH 0€3 MPOCKATB3bIBAHUS, U
€€ OCh JIBIDKETCS cO 1 M/C OTHOCUTENEHO MOBEpXHOCTH. C KaKoi yriIOBOM CKOPOCTHIO Bpamaercs Tpyoa?
3agayva: OTpe30K TOHKOCTCHHON IJIUHAPUYECKON TpyOBI pasuyca I' majaeT Ha TOPU30HTATBHYIO TLTUTY O]
yraom o =30° x Beprukamu (cM. pucyHok). Ilepem ymapoM CKOPOCTb OCH TPyObI N ,\

Mo

pasHsnack Vy. Kpome Toro, mepen ymapom Tpyba Bpaanach BOKPYr CBOEH ocH ¢

YTJIOBOM CKOPOCTBIO (0 5=V /r. Tlox xakuMm yriaom S K BeprTuKaau OyJeT JBUraThCs

0Chb TpYOBI mociie yaapa? Yaap cUuTaTh «MTHOBEHHBIMY, a Je(hopMaIiiyl MOBEPXHOCTH — N,
yopyruMu (TO €CTh NMPH HOPMAJFHOM IajeHuu 0e3 BpalleHus yAap ObLI OBl YIIPYTUM). 1,
Koadduument tpenust Mmexay tpyooii u nosepxuoctbio 1 = 0,25.

OtBer Ha Bomnpoc. [lpm kadenmm 0e3 TPOCKANB3BIBAHHMS CKOPOCTh HIDKHEH e¢ TOoukH (Kacaromieics
TIOKOSIILEHCS TIOBEPXHOCTH) PaBHA HYJIO, a OHA €CTh BEKTOPHAs CyMMa CKOPOCTH OCH TPYOBI V( UM CKOPOCTH

Vo
1
BpaleHus TpyObl BOKPYT ocH @I . Tak Kak 3T CKOPOCTH HAIPaBJIEHbI B pa3Hble CTOPOHBL, TO @M= — =S¢
r

Pemtenne 3amaum: PaccmoTpum B3aumopeilictBue TpyObl ¢ moBepxHocThto. Ha TpyOy Oyayr
JIeMCTBOBAaTh CUJIBI HOPMAJIbHOW peakIUM IMOBEPXHOCTH M CHUJIa TPEHMs CKOJbKEHHUS (B MOMEHT
KacaHusi 00s3aTeNbHO OyleT NPOCKaIb3bIBaTh IO MOBEPXHOCTH — CKOPOCTh €€ HUKHEH TOYKU B

MOMEHT KacaHHs B IPOSKIUH Ha 0Cb X V, SiN(a) + w,r = +3v, / 2).

yA
ArlB

!
1
1
[
1
3

mp

[To ycnoButo, IeiCTBUE CUIIBI HOPMAJIBHOM PEAKIIUU COBIAAAET C €€ NEHCTBUEM IIPHU YIIPYTroOM yAape,
MIO3TOMY MPOEKIHS CKOPOCTH OCU TPYObI Ha OCh Y MPOCTO MEHSET 3HaK, 1 W3MEHEHHE MMITyJbca

TpyOBI B IPOEKLMK HA OCH Y MV, —(—MV, cos(a)) = 2mv, cos(ar) = NAt, rae V - CKOPOCTb LEHTpa
Mmacc TpyObl mociie ynapa, a At - manoe Bpems ynapa. Ecnu B mpoliecce yaapa CHIIBI TpEHUS HE
YCTIEBAIOT OCTAHOBUTH TIPOCKATL3BIBAHKE, TO B TEUCHUE Beero BpemMenn At cuna tperust F o= 4N , u

U3MCHCHHE UMITYJIbCa TPYOBI B TIPOCKITHH Ha 0Ch X paBHO
mv, —mv, sin(er) = —uNAt =-2umyv, cos(ex). Kpome Toro, Ta ke cHIa TPEHUS TOPMO3UT

BpamaTCJIbHOC ABHXKCHUEC KOJIbIIa OJHOBPEMCHHO C TOPMOXCHHEM IMPOCKAJIb3bIBAHUS. N3smenenne
JIMHENHOM CKOPOCTH BpPAIATCIIBHOTO ABHXKXCHUSA B I3TOM CJIIy4ac MOXKHO HalTH U3 COOTHOIICHUS

Mmaor —ma,r = —pNAt = -2 umv, cos(). U3 ITHX COOTHOTICHHA clemyer, 91O
. Y
Vv, =Vy[sin(a) —2ucos(a)] :?O 1—? , a  or=wmyl —2uv, cos(a) =V, 1—73 . Herpymno

3aMCTUTb, YTO W IPU ITHUX 3HAYCHHAX pr6a IpoaOIKACT CKOJIB3UTH IO IMMOBEPXHOCTU: CKOPOCTH €€

Vo /3 J3

V
HIDKHEH TOYKH OTHOCHUTENIBHO MOBEPXHOCTH  V, + @ = 5 TVO +V, — TV = ?0 (3-+/3)>0.

I/ITaK, IMPOCKaJIb3bIBAHUEC Z!eﬁCTBHTeHBHO HC MIpCKpamacTcd A0 OKOHYAHUA ydapa, W IMOJIYYCHHBIC

v, 2-43 2-+3

¢opmyiibl Beprbi! Tenepp MoHATHO, 4To tY(f) = — = = f=arctg ——

v, 243 243



2-3

OTBET: nog yriom f = arctg ——
2./3
3ananme 2:
Bonpoc: XononunbubiM koddduimentom HaspiBator otnomenue K=Qy /A, tne Q, - xomuuectso

TEIUIOTBI, OTHSATOE 33 IUKJI PabOvYnuM TEIOM y COIEPKUMOTO XOJONWIbHUKA, a A — paboTa, coBepraemast
JIBUTATEJIEM YCTAHOBKH Haj pabovuM TEIOM 3a IHKI. Bo CKONBKO pa3 Teriora, cOpachiBaeMasi yCTAHOBKOM B
OKpYXaromlyto cpeny, 6ompie A, eciu K =700% ?

Bagava: [l OXJ@XICHUS MPOIECCOpa HCIOIb3YeTCsS XOJIOAWIbHAS YCTAaHOBKA, pabouee TeIo KOTOpOH —
MOCTOSTHHOE KOJHUYECTBO renust. LUK renust COCTOMT U3 ABYX ajauabar, nu300apsl U W30X0pbl. VI3BeCTHO, 4TO B

XO/le H30XOPHYECKOTO OXJaKICHHS Temieparypa remust ymessmaercss Ha Aty =30°C, a B xome

n300apudeckoro pacumpenus — ysennumBaetcss Ha At, =15°C . Kakyro MomHOCT TOMWKEH HOTPeOIIsTh
IBuratens xomomwiasHuKa, eciu ero KIIJ paBen 75%, a mns momnepaHWsi TOCTOSHHOW TeMIIEpaTyphl OT
IpoLeccopa HyKHO OTBOAUTH TEILIO ¢ MoIHocThi0 Py =180B1?

OtBer Ha Bompoc: ypasHeHue suepreruueckoro Gamanca Qy = A+Qy =(k+1)A=8A. CuenosarensHo,

Qy Gonbure A B 8 pas.
Pemenue 3agaun: 1M300pa3um auarpamMmmy nporecca (CM. pUCYHOK).

“p

HOCKOJ’II)Ky B aJII/Ia6aTI/I‘IeCKI/IX mponeccax TemiooOMeHa HET, TO TCIIJIOTA, 3a6paHHa$1 3a IUKI
pa60‘lI/IM TCJIOM Y COACPIKUMOI'0 XOJOJUIIBHUKA QX , KaK 1 TCIIJIOTA, OTJaHHas1 pa60qI/IM TCJIOM B

OKpYXKarmyr Ccpcay QH , BBIPAXKAIOTCA 4YCPE3 TCIIOCMKOCTHU TI'CIINA B I/I306apHOM U HN30XOPHOM

nporeccax: Qy =c,v(T3—T,) = ngAt2 uQy=c,v(,-T)= ngAtl, rae R — ynuBepcanbHas

razoBas noctosiHHas. M3 ycnoBust sHepretuueckoro 6amanca Qy =Qy + A= A= ?(3&1 —BAt,).

Q SAt
3HAYUT, XONOMMIBHBIH KOX(DUIMEHT >Tol ycTaHOBKH K = X — 2 =5. C npyroii

A 3At, —5At,

CTOPOHBI, 3a OJWH HHKII, HpOXO,Z[SIH_[I/Iﬁ 3a BpEMA T, QX = PX *7, a NPOU3BCACHHAA HaJl I'CJIMCM

padora A=0,75-Pz, rne P — uckomas momHocts aurarens. 3uaunt, 0,75-P =P, /k, To ectp

Py =48Br.
15At,
4(3At; —5A
OTBET: p - 2G8L=946) b ap,
15At,
3ananmue 3:

Bonpoc: U300pasute rpaduk 3aBUCMMOCTH MaKCHMAJIbHOH IOJIE3HOM MOIIHOCTH 3JICKTPOABUraTeNsi OT
BEITMIMHBI TOKa, TOoTpebdiieMoro uM oT akkymyisitopa ¢ 3C 60 B. ConpoTuBicHue e MATAHUS POTOPa
paBHO 5 OMm.

3agava: HekoTopble AIIEKTPOJBUTATENIM MOXXHO HCIOJh30BaTh B KadeCTBE TeHEpaTopa: HpPU COBEPIICHUU
paboTHI IO BpalleHHI0 poTopa B HeM cospaetes DJIC unaykiuu. [Ipu gqoctaTtounoi BeanunHe 3ta DJ[C Moxer
3apsKaTh aKKyMYJISTOP, TOJKIFOYSHHBIN K 3JICKTpoABHTaTeNt0. [IyCTh pOTOp AJIEKTpoABUTATENs BpaIlaeTCs 3a



CYCT HATSHKEHUSI TPOCA C MACCHUBHBIM TPY30M, KOTOpPBIM IUIaBHO (M MOYTH PAaBHOMEPHO) OMYyCKAaeTcsi C
HEKOTOpOil BBICOTEL. B 3ToM ciyuae akkymymsatop mnpuobperaer 3apsy Q; = 2000MA-gac. Ecmu
MOAKIIOYUTEH 3TOT TEHEpaTop K JBYM TaKUM K€ MapajlieIbHO COCIUHEHHBIM 3JIEKTPOABUTATEINIAM, U
OIYCTUTHh TOT XK€ IPy3 C TOH K€ BBICOTHI Ha JIBYX OJMHAKOBO HArpy»EHHBIX TPOCAX, BPALIAIOIINX
poTOpbl 000MX 3JeKTpoaBUrareneil, To npuodbperaemsiil 3apan Q, =3000MA-uac. Kakoii 3apsn
IPUOOPETET aKKyMYJISITOP, €CJIM aHAJIOTUYHBIM 00pa30M HMCHOJIb30BaTh [UIS €r0 3apsAIKd TPU TaKUX
AJIEKTPOJIBUTATENS?

Oteer Ha Bompoc: MOIIHOCTh CTOPOHHMX CHMJI akkymymsaropa P, =El paBHa cymme mnoie3Hoi

MOIIHOCTH P , MOIIHOCTH TCIIJIOBBIX IMOTCPh Ha COIPOTHBJICHHUH POTOpa PT = |2R n MOIIHOCTH

IIpoYrX IIOTCPb. Ecmu (IIPOYHX» IOTEPH HET, TO IIOJEC3HAA MOIIHOCTH MaKCHMaJlbHa WM pPaBHa

P=El —RI?. Tpadux 310 dyskuuu — mapabona ¢ mymsmu npu | =0 u I=:OTB=12A C
M

MakcuMaibHbIM 3HaueHueM P =180 Bt mpu | =6 A:

Pemenune 3amaum: PaccMoTpuM cHauana ciiydail ogHOro reHeparopa. IIpu omyckanum rpysa, COrjlacHO
YCIIOBUIO, €r0 MOTEHIMATbHASI SHEPT U MEPEXOAUT B pabOTy MO A03apsAaKe UCTOYHHUKA U B HKOYJIEBO
TEII0, BeIAENAIomeecs B 1enu oOMotku. Pabora Han mcrounukoM pasHa A, = EQ;, a MomHoOCTh

terosbiienenus P = 1°R. ITockonbky Ipy3 OIyckaeTcs paBHOMEPHO, TO CHMIIa HATSKEHHs TPOca
IIOCTOSIHHA (OHA paBHA BeCy Ipy3a), U HOITOMY TOK B OOMOTKE pOTOpa MOCTOSHEH. DTO 3HAYUT, 4YTO

R
Q, = | -t. Takum o6pazom, mgH = EQ, + | Rt = Q E+& . B ciyuae ¢ nByms rerepaTropamu

t

OHHU JIeNIAT Harpy3kKy IHOpPOBHY, TO €CTh CWJIa HaTSIKEHUS KaXKAOro Tpoca paBHA IOJOBUHE CHIIBI
HATSDKEHUS JUIsL OJHOTO Tpoca. IIOCKONBKY MarHWUTHBIE CHIIBI, JCHCTBYIOIIME Ha POTOp,
MPONOPIMOHATIBHBl TOKY Yepe3 HEro, TO TOKH 4epe3 IeHepaTopbl B 3TOM cilydyae OyayT paBHBI
I"=1/2. CymMapHbelii TOK ocTajcs TeM xKe, To ecTb Teneppb Q, =1-t" 3Hauwr,

RQ,
2

2
I I
mgH ~ EQ, + Z(EJ Rt"=EQ, + RE It'=Q, [E+ j Comocrapiiss 1Ba BBIPAKEHUS, HAXOIUM,

2(Et+RQy) ~  2(x+1)

Et
gyro Q, = = Q,, rae BBeleHO 0003HaueHne X = ——. M3 9T0ro coorHomenmus
2Et + RQ, 2X+1 RQ,;
_ 20 -Q

BhlpakaeM X =-——————— . [IOBTOpUB aHAJIOTHYHBIE PACCYXJEHHUS JId cllydass TpPeX aKKyMyJsTOpOB,

2(Q; - Q1)

3

nonyunm Qg = 3x+1) Q = QQ; = 3600 MA ‘yac.
OTBET: Q, = 3x+1) Q, = 399 _ 3600mA - uac.

3x+1 4Q,-Q,

3ananmue 4:

Bonpoc: B xakom ciyyae HanpspkeHHE Ha KaTyIIke WHAYKTUBHOCTH paBHO BennunHe J/1C MHAyKIIuN B HEH?
3apaua: B apxuBax ObII HaleH OTYET O MPOXOKICHUH POOOTOM TpacChl B BHJE yJacTKa crmpainu. dopma
CIIUpAJH TAaKOBA, YTO BCE JIy4H, IPOBEACHHBIE U3 KIIEHTPa», OHA MEPECEKAET MO OJHUM M TEM K€ YIIIOM



a =arctg(0,5). B «uentpe» pasmeniena He6GoIbIas JaMIIa, \\: I
a pobor cHaGkeH matamkoM c ¢oroomementom, DJIC W R
\ /g KOTOPOTO MPOMOPIMOHAIBHA  MOLIHOCTH TOCTYIUICHHS E L
cBeToBOH sHeprun. PoTo3MEeMEHT AaTUMKa BKIIOYECH B LIEIb, b @
noka3aHHyl Ha cxeme. MuayktuBHOCTh L = 25 MI'H mana \/
(L << Rt, rme t-— Bpems aBmkeHHs poboTa), BOIBTMETP U
aMIIepMeTp NpaKTUYeCKH uacanbHbl. MH(OpMaIus o BpeMeHH ObUIa YTEpsiHa, HO ObLIH
JaHHBIE O TIOKa3aHWAX MprOopoB. OOHApYyKMIach, YTO 3HAYCHUS HANPSHKEHHUS Ha

BOJILTMETPE ¥ CHJIbI TOKA YEPE3 aMIIEPMETP ObLIM IPONopLHoHaibHel apyr apyry: U =~ | -1,57 .10~ Om. Kax

B XOZI€ JBIDKEHHS POoOOTa M3MEHSUIOCHh OTHOLLEHHWE CKOPOCTH yaJIEHUs! po0O0Ta OT «LEHTPa» U PACCTOSHUS 10
«ueHTpa»? Haiimute BpeMsi IpOX0XKIEHHS POOOTOM TPACCHI.

OtBer Ha Bompoc: B obuiem ciyyae HampspkeHue Ha Katymke otiauuaercs oT DJC uHAykuuum B Hel Ha
BEIMYMHY HamNpsDKEHUs] HA OMHYECKOM COIPOTUBICHHMM KAaTYIIKH. 3HAYWT, HaNpsDKEHHE Ha KaTyllKe
npuMepHo paBHO DJIC MHAYKIUM, €CM HAIPSHKEHHE HA OMUYECKOM COIPOTHUBICHHH MHOI'O MEHbIIE 3TOH
O/1C no BenuuuHe, TO €CTh NPU OYEHb MaJIOM OMHUYECKOM COTIPOTUBJICHUN KaTYyIIKH.

Pemenne 3amaum: [Ipu mamoit manykruBHOocTH DJIC MHAYKIMU OyJoeT Maia, W TOK 4epe3 KaTymky Oymer
ompexnensteest DC doroanementa. [lycts koadumment nmponoprmonansaocTn Mexay IC doTosnementa
Y MOITHOCTBIO CBETOBOT'O MOTOKA paBeH « . Torna HanpsbkeHue Ha UHAYKTUBHOCTH

Al LAE, L AP,

E- —_ — =
i At |At—>0 R At |At—>0 R At |At—>0

MOIIHOCTh CBETOBOTO MOTOKA YOBIBAET OOPATHO MPOMOPIHOHAILHO KBaApaTy paccTosHHS. IT0CKOIBKY MpH
ycnoBusax 3anaun DJIC MHIYKIMM MOXHO NpeHeOpedb mo cpaBHeHuto ¢ DJIC ¢oro3neMeHTa, TO Tak ke
2

— 0 _ 0
u3mensiercst v Tok B nerm: | =1 — (mmnostomy I =Ty T ). 3ameTum, 4TO
r
1y 1 1 r?—(r+Ar)>  2rAr+(Ar)?
r’) (r+Ar)®> r*>  r?(r+Ar)? r’(r+Ar)?

r? ré

Llorg
U :LA_I =—LI,réA 1 ileor iAr —2-00
At r? ) At r3 At re

2Ar
[Tpu manbix n3MeHeHus1x pacctosiHus Ar << I monywaem: A| — |~ ———— . 3Hauwr,

Ar
rume V= z — CKOPOCTb YAAJICHUSA UCTOYHHKA U NaTHUKaA. C YUYCTOM BBIPAKCHUA AJIA PACCTOSAHHUA HAXOOUM,
t

L i
ro\/_ 2L13"2

\" _ -2 1 “) 9]
U PacCTOSHHSA JI0 «IEHTpa»y — = T ~314-10"°¢™ — ora BenmumHa ocraercst nocrosiHuoi! C apyroit
r

U. CnenoBarenbHO, OTHOIICHHE CKOPOCTH yAalieHus: po0oTa OT «IIEHTpay

gro U = 2——

CTOPOHBI, MPH JBW)XEHWH MO 3aJaHHOW TPAaeKTOPWH OTHOIIEHHE CKOPOCTH poOoTa BIONb paguyca V U
CKOPOCTH BpalleHuss @I eCThb TaHI'€HC yIia, MO KOTOPBIM CHUPAJb MEPECEKAET paAuaIbHbIE JIYYH, TO €CTh

\Y _
— =tg(a) = w=—cig(a) =6,28-10"? ¢, Urax, Bpamenne poGOTa BOKPYT LUEHTPA» IPOMCXOMAT C
r

IIOCTOSHHOM yrHOBOﬁ CKOpPOCTBIO, U 3a BPEMS IMMPOXOKIACHUSA TPACChI OH TOBOPAYMBACTCA HA YI'OJI B T paJiuaH.

3Hauwur, t=" = 2L tg(a) = 50c.
@
2z LI

OTBET: t == —=1g g(ar) ~50c.



