O/IMMMUAJA LLKOJZIbHUKOB «NOKOPWU BOPOBbLEBbBI FOPbI» no ®U3UKE
3AKTHOYUTENIbHDBIN (PUHANBHbLIN) 3TAM 2019 ropaa

BUJIET Ne 07 (MOCKBA): BO3MOHbIE PELUEHMA U OTBETDI

Kpurepuu onenuBanus:

151 BONIPOCOB:
EcTp oTnensHbIC paBUIIbHBIC COOOpaXkeHus — 1 aJw.
OTBer B 1IeNIOM MpaBWJIEH, HO COJEPXKUT CYLIECTBEHHBbIE HETOYHOCTH, WM CYIIECTBEHHO
HEIOJIOH, UM OTCYTCTBYET 0OOCHOBaHUE (U1 BOIPOCOB, B KOTOPBIX HEOOXOIUMO 00OCHOBAHHUE)
— 2 daana.
OTBeT npaBUJIeH, HO IPUCYTCTBYIOT MEJIKUE HETOYHOCTH, WM OTBET HEIOCTATOYHO IOJIOH, WIIH
OTCYTCTBYET JIOCTATOYHOE 0OOCHOBaHHE (JIJIs1 BOIPOCOB, B KOTOPBIX HEOOXOAUMO 00OCHOBAHNUE)
— 3 6aJuna.
OTBeT MOJHOCTHIO MPABUIIBHBIA, HO HEJAOCTATOYHO OOOCHOBAaHHBIN (IJ11 BOIPOCOB, B KOTOPBIX
HeoOXoauMo 000CHOBaHKE) — 4 faJla.
[IpaBunbHBIHN, MOTHBIN 1 0O0CHOBAHHBINA OTBET — S5 0AJJI0B (MAKCHMAJILHASA OLIEHKA).

Jlast 3apay:
EcTb oTenpHbIE TpaBUiIbHBIE cOOOpaskeHus — 1-2 6aJuia.
EcTh yacTh HEOOXOIUMBIX Ui PELIEHUs] COOOPAKEHUM, pellIeHne He 3aKOHYEHO WM COJEPHKUT
cepbe3HbIe OmMOKU — 3-4 faJjLia.
[TpucyrcTByeT 60blIast 4acTh HEOOXOIUMBIX /ISl PEIICHUsI COOOpa)KeHU, MPaBUIIbHO 3alKcaHa
4acTh HEOOXOIMMBIX COOTHOUICHWH, peIleHHe HE 3aKOHYEHO WIIM COACPKUT OmHMOKH — 5-7
0aJuI0B.
[TpucyTcTBYIOT BCe HEOOXOMMBIE JIJIsl PEHICHUST COOOpaKeHUs, TIPABUIIBHO 3aIMCAHBI IIOYTH BCE
HE00XO/UMBIE Ui PEeLICHHs] UCXOJHbIE YPaBHEHUS, HO PEIICHUE HE 3aKOHYEHO WIIM COJIEPIKUT
omoOku — 8-10 6asi10B.
[TpucyTcTBYIOT BCe HEOOXOAMMBIE Uil PELIEHUs COOOpakKeHUs, MPaBHIBHO 3aluCcaHbl BCE
HEOOXOMMMBIC JJISl pEIICHHs] HWCXOAHBIE YypaBHEHHS, pEUICHHE BBICTPOCHO TMPABHIBHO C
bu3nUecKoil 1 TOrnYecKoi TOUKH 3pEHHsI, HO COAEPKUT onoOku — 11-14 6asnoB.
[TpucyTcTBYIOT BCE HEOOXOAWMMBIC Il PEUICHHsS COOOpaKeHWs, MPaBHIBLHO 3allMCaHbl BCE
HEOOXO/MUMBIE JJIsl pelIeHHs HCXOAHbIE YpaBHEHMs, pELIEHHE BBICTPOCHO TMPAaBHIBHO C
(GU3NIECKO W JIOTUYECKOH TOYKM 3pEHHUs, HO COJACPKUT OJHY-IIBE€ MEJKHE HETOYHOCTH, HE
MO3BOJIMBIIME MOJYYUTh MPABWIBHBIA OTBET, WJIM IpPAaBUIbHOE pPELICHHE C HEJOCTAaTOYHBIM
000CHOBAaHHEM CYILIECTBEHHBIX MCIIOIb30BAaHHBIX Pe3yabTaToB — 15-17 6anJioB.
[TpaBunbHOE OOOCHOBAaHHOE pELIEHHE C BEPHBIM AHAJIUTHYECKUM OTBETOM, HO MEIKOH
HETOYHOCTBHIO TIPU MOJYYSHUN YUCIEHHOTO OTBETA, JIMOO MPABUIILHOE PElIeHUE C PaBIILHBIMU
OTBETaMHM C HEJIOCTaTOYHBIM 0OOCHOBAaHUEM OJIHOTO U3 UCIOJIb30BAHHBIX PE3yJIbTaTOB (U3 YHCIa
HE KJIFOUYEBBIX [UIS PEIIeHUs, HO He0OXo1uMbIxX) — 18-19 6asioB.
[TonHoe, mpaBuUIbHOE, OOOCHOBAHHOE pELIEHHWE C TNpPaBWIbHBIMH oOTBeTamMu — 20 0ayuioB
(MakcuMaJIbHas OLIEHKA).

3ananme 1.

Bonpoc: CymMmapHass KMHETHYECKash SHEpPIrUs ABYX Tel OJMHAKOBOM MacChl B pPE3yJbTaTe
a0COJIIOTHO HEYNPYroro coyJapeHHs YMEHBLIMJIAch POBHO B JBa pa3a. Kakum Obln yronm mexmy
BEKTOpaMH CKOPOCTEH TeJl 10 COyAapeHus?

3agava: [lpu B3pbIBe CHapsja, JETEBIIETO BEPTHKAIbHO, B MEXAHWYECKYIO SHEPTHi0 Oblia
npeoOpa3oBaHa 4acTh SHEPTHM 3apsja, B 10 pa3 mpeBocxo/sias KHHETHUYECKYIO SHEPTUI0 CHapsiia
nepea B3pbIBOM. B pesynbpTare B3pbiBa CHapsil packosoics Ha TpU ockoika. Ha nmomo nByx
oCcKkoNKOB — ¢ Maccamu My =0,5kr u M, =3kr — npunutace 50% u 25% o6IIel KHHETHYECKON
DHEPrUM COOTBETCTBEHHO, IIPUYEM YIOJl pasjieTa 3TUX OCKOJIKOB cocTtaBwil 90°. Tpernii ockoiok
MoJIETEeNT B TOPU3OHTAILHOM HarpasieHuu. [IpeHeOperas mMaccoil MOpPOXOBBIX Ta30B, HANTH Maccy
TPETHETO OCKOJIKA.

OtBer Ha Bompoc: [Ipu abcomOTHO HEYNPYroM COYIapeHHH MpeKpallaeTcs OTHOCHUTEIbHOE
JIBHDKEHHE TEJI, M MTOCIIE yaapa UX CKOPOCTH OauHaKoBel. OGo3HauMM V;, CKOPOCTH TeJ JI0 yaapa,



u V — ux oburyro ckopocTs mocie yaapa. Torga u3 3aKoHa COXpaHEHUS MMITYJIbCa CIEIYeT, YTo
mv, +mv, =2mV =V, +V, =2V . Bo3ssenem 3TO COOTHOLIEHHE B KBaJIpaT:

2 2 2
Vi +VZ +2v,v, cos(a) =4V?, tne @ — uckoMslii yrom. Ilo ycloBHio mL m;IZ =2 2m2V
OTKyJa V12 +V22 =4V 2. 3naunt, cos(a) =0 (BOIPOC B YCIOBHHM MMEET CMBIC]I, TOIBKO €CITH 06
CKOPOCTH HE paBHBI HYII0), TO ecTh & = 90°.

Pemrenue 3anauu: B pamkax 3aaHHBIX B YCIOBUH NPEAINOJIOKEHHH (CyMMa Macc OCKOJIKOB paBHA
Macce CHapsja, KMHETHYECKash SHEPrusl U HMITYJIBC MOPOXOBBIX Ta30B IPEHEOPEKHMO MaIbl)
3aKOHBI COXPAaHEHHS UMITYJIbCA M SHEPTHH MOKHO 3aIlUCaTh B BUJIC:

mv, +m,V, = MV —m,V; , )
2 2 2 2
mvy  Mm,Vv; MgV MV
1Y1 + 2V2 + 33 =11 ’ (2)
2 2 2 2
npuaeM M =m +m, +m,, V - CKOpPOCTb CHapsiia Teped B3pHIBOM. Kpome TOro, 1o ycroBHio
m, Vi = % MVZ?, m,v3 :% MV 2. TloacTaBiss 5TH COOTHOMEHHA B (2), TMOJYYHMM, uTO
11

m, V§ = 2 MV ? . Boseoxst (1) B kBampar u YUYHUTHIBAsI MEPIEHIUKYISIPHOCTD Map BEKTOPOB V, U

V,, V; uV maiinem, uto miV; + M?V? = m’v} + m;v;. C y4eTOM MOJTyYEHHbIX BBIPAKEHHIA

11 11 1 _18m, +7m,

—M,+m+m, +M, =M, —+M, — =M, = = 2KI.
4 3 1 2 3 12 24 3 15
18m, + 7m
OTBET: m, =%=2Kr.

3amanue 2.
Bonpoc: Yemy paBHa paboTa MacChl M HICAITBHOTO ra3a B IMPOIECCE, YPaBHEHHWE KOTOPOTO B

KOOpJAWHATaX INIOTHOCTb HABJICHHUC MMCET BUI p(p) = pO 1—& , a IINIOTHOCTb HU3MCHIACTCA OT

3py 0 2p,? KoHCTaHTBI py U Py CUMTATh U3BECTHBIMH.

3apaya: Hang moCTOSHHBIM KOJMMYECTBOM HJEATBHOTO Tas3a MPOU3BOIAT IUKIUYECKUN TPOIecC,
COCTOSIITMI M3 JIBYX U30XOp U JBYX HM30TepM. PaboTa B 3TOM IMKIIE MOJOXHUTEIbHA U OHA B K =2
pa3za MeHbLIE, YEM KOJIMYECTBO TEIJIOTHI, MOJYYEHHOE Tra30M B MPOLECCE M30XOPHOI0 HArpeBaHMUs.
AOcomoTHas TeMIieparypa «0oinee ropsiueit» uzorepmbl B N =16 pasza Bbllle, 4eM TeMmIieparypa

«Oonee xonogHoi». IlycTh 3TOT mpomecc — MUK pabodyero Tena TEIUIOBOM MamuHbl. Uemy paBeH
KII »Toro nuxmna?

Otger Ha Bonpoc: B stom nponiecce p(V) = p, 1-~o , TO €CTh B KOOpJMHATaX JaBJIeHHE-00bEM
m

quarpamma mpoiiecca — mpsiMasi JinHusA. PaboTa paBHa Iuiomaay moJ dTOW AuarpamMMmoi (IIOaau

Tpanenuu), TO €ecTb Alzz%(\/2 —-V;). flcno, 4TO plzgpo, pzzépo, V. zﬁ, u
0
7pym

m
V, = 2, [ostomy A, = 22
Po Po
Pemrenue 3apaum: SIcHO, 4TO UI€aNBHBIA ra3 B 3TOM LUKIIE MOIYYaeT TEMIO B IIPOLECCAX N30XOPHOTO
HarpeBaHua (o0o3HaumM ero Q) M B Ipolecce H30TEPMUYECKOIO pACIIMPEHHs, B KOTOPOM

HOJIBEICHHOE TEIUIO paBHO coBepuieHHOW pabore A, (mo | Hawamy trepmonunamukun Q = A+ AU, a
B m3otepmuyeckoM nporiecce AU = 0). CnenoBarensHo, Teriora HarpeBatens Q =Q+ A, . Pabota

B IIMKJIE paBHA CyMME IOJIO)KUTEIBbHOM pabOoThl B MPOLIECCE M30TEPMHUECKOrO paclivpeHus A, u



OTPHUIIATENILHOM — B Mpollecce M30TepMuveckoro cxaruss A . B m3orepmudeckmx mporeccax, B
vRT
V

COOTBETCTBUH C ypaBHeHHeM MenaeneeBa-Knaneiipona, p(V) = (v — KoIM4ecTBO BEIIECTBA, a

\7

T —abcomoTHas Temiieparypa), ¥ Io3TOMy Aaxke 0e3 BBIUMCIIEHUS UHTerpana A, = I p(V)dV scHo,
Vl

YTO MPH OJWHAKOBOM KOJHMYECTBE BEIIECTBA W OJMHAKOBOM COOTHOIICHHHM T'PAaHHYHBIX OOBEMOB

1
MOAYJIX paboT NMPONOPLUOHAIBHBI a0COMIOTHBIM TeMneparypam uzotepm. Ilostomy A =——A, , u

n

1 n-1 Q n
abora B mukie A=|1-—|A =——A . Ilo ycmoBuro A=—, modtomy A =——0Q.
p ( nj e =T y k y A k(n—l)Q

—k(n_1)+nQ,HnoaTOMyKHI[uHKna n= A = 2 :iz0,214.
k(n—l) QH k(n—1)+n 14

OTBET: n=— "1 _3 0214,
k(h-)+n 14

CnenoBatensHo, Qp =

3aganue 3.
BOl'lpOC: KaK BBIUUCIICTCA IOTCHIUAJIbHAA 3H€pFI/I$I BHGKTpOCTaTI/ILICCKOFO BBaHMOHGﬁCTBHﬁ
CHCTEMBI TOUYCYHBIX 3apsiioB? HaiinuTe MakCUMalbHYI0 KHHETUYECKYIO SHEPTHIO KXKIOTO U3 JABYX
TEJ OJMHAKOBOW MAacChl, C OJMHAKOBBIM 3apsjioM (|, OTIYIIECHHBIX O€3 HAaYallbHOW CKOPOCTH C

pacCToAHNA | B mycTomMm HpOCTpaHCTBC? BJ'ICKTpI/I‘leCKaH IIOCTOsSIHHAS paBHA & .

3agauya: Tpu onMHAKOBBIX HEOOJBIIMX TENa MAaccoil M ¢ 3apsaoM ( KaxkJI0€ YAEp)KUBAIOT Ha
TOPU30HTAJILHON IUIOCKOCTH B BEPIIMHAX PAaBHOCTOPOHHETO TPEYTOJILHUKA CO CTOpoHOM a. Kakoe
paccTosiHuE S TMPOMJET Kaxa0e U3 Tel, €ClIM MX OTIYCTUTh? Kakyro MakcHUMajabHYIO CKOpOCTh U
npuoOpeTyT Tena B mpouecce ABMKEHUS? KoappuiumeHT TpeHus Ten O IUIOCKOCTh PaBeH U .

QHCKTpI/I“ICCKaﬂ IIOCTOSHHAS paBHA & .

OtrBer Ha Bompoc: [loTeHIManbHasg HHEPrus JJIEKTPOCTATUYECKOTO B3aUMOJCHUCTBUS CUCTEMBI
TOYEYHBIX 3apsAJ0B BBIUMCIAETCA KaK CyMMa J3HEPIMMl NONApHbBIX B3auMOAEUCTBHU. [ Kaxaou

napsl 3apsJoB (; U (,, HAXOAALIUXCS HA PACCTOSHUM [}, , SHEprus B3aumosencTeua U, = 2 .
JIBa oMHAKOBBIX TeNa B MPEUIOKEHHOM MpUMeEpPe OYAYT pa3rOHATHCS CUMMETPUYHO, U OJIMHAKOBas
MakKCUMaJIlbHasi KMHETUYECKass JHEPrUs KaXXIOro M3 HUX JOCTUTaeTcs IpU yNaJeHUU Ha OYEHb
0oJbIIOE pAacCTOSIHME (SHEPrusi B3aMMOJCHCTBHS MpakTUYeCKH paHa Hymo). Ecium npeneOpeub

HN3JTYUYCHUCM, TO MaKCUMAJIbHAasl KUHECTHYCCKAsA SHCPIUsl KaXJA0ro u3 TCJI paBHA IMOJIOBUHE HavaJbHOU

YHEeprHH B3anMojelcTBis, To ecth E M) = b2
87l

Pemenne 3apaun: biaronaps CMMMETpUM CUCTEMBI BCE TPU TeJa MPOUIYT OAMHAKOBOE paccTosiHue. K
MOMEHTY OCTaHOBKM paboTa CHJI TpeHus OyJIeT paBHA H3MEHEHUIO NOTEHUUAIbHOW DHEpPIruu
B3auMoJieiicTBusa Ten. Tpu Tena oOpa3yroT TpU Hapbl, a PAcCTOSTHHE MEXIy TelaMH B pe3yibTare

CMEIIICHUI Ha S YBCIUYHUTCA OT a 1o a+S\/§ (pazu/lyc OIMMCAaHHON OKOJIO TPECYroJibHUKa CO
a
73
’

a a
OKPY)XHOCTH, TO ecTh ——=+S=R'=—==a'=a+ s+/3 ). Cuma TpeHHS CKOJBKEHHUS Ha

NE V3

y q® (1 1
TOPHU3OHTANbHON MIOCKOCTH  Foy = Mm@, mosromy 3umg-s=3———| —————
dreyla a+s+3

CTOPOHOH @ OKPYXHOCTH paBeH R =-—, a Tema CMEIIAIOTCS B TOYHOCTH IO pajdycaMm dSTOH

N3 »Toro



2 2

q a V34
—_— OTBeT HUMCCT CMbICII, C€CIIN M <——mm— >
dreoumga 3 4ms,mga
OPOTHBHOM CJy4ae TpPEHHE HE IO3BOJIUT TeJlaM CABHHYTbCA ¢ Mecrta). s cMemeHuit X <S
KHHETUYCCKasA SHEpPIrusa TCI MOXET OBITH Haﬁ,[[eHa n3 3aKOHa NU3MCHCHUA OHCPIruu:

COOTHOWICHUS CIICAYET, 4TO S =

3mv? . q® (1 1
=3 —— —3umg - X. BeIpaszum 0TCrOIa KHHETHYECKYIO SHEPTHIO OJJHOTO Telna
2 4reg @ a+xy3
4 m
uepes BEJTHUYNHY z=(a+xV/3) wo—,uzg . 9to BBIP)KCHHE MMeeT BHJL
J3q
2 2 2

mv m -
LA umg a_ M(Z += j . W3 o4eBHAHOrO HEpaBEHCTBA (z2=97 >0 cruenyer,

2 Amga 3\ 4me,+/3 z z

1
yro mnpu JoboMm z >0 cropaBeIMBO HEPABEHCTBO Z+— >2, IpUYEM paBEHCTBO (TO €cCTh
z

MHHHUMAJIBHOC 3HAYCHUC 3TOI'O BLIpa)KeHI/IH) JOCTHUTaCTCA IIPpU Z = 1. HpI/I 9TOM 3HAYCHHU BBIPAKCHUC
JUIA KAHETHICCKOU OHCPIruru CBOPAYHUBACTCA B ITOJTHEIN KBaapar. 3Ha‘II/IT, MAaKCUMYM CKOPOCTHU

2
. ] q 2uga
OIIPEACIIACTCA (bOpMy.TIOI/I u= — . 9TOT OTBET HUMCCT CMBICII IIpU TOM IKC
2718 jam J3

TpeOOBaHUU K L .

2
OTBET: s= 4 2’” g npu pU<—— \/—q 55 TIpH OoJIbITIIEM
ey umga \/_ 272'80am \/ 4re, mga?

3HayeHnu ko3 dunuenta Tpennst S=0 u U =

3amanmue 4.
Bonpoc: Onummre sBieHUE MOIHOIO BHYTPEHHETO OTPAXKEHUS.

33}18‘13: Todeunblii HMCTOYHHK CBETa PpacmoJIOKECH Mnepea TOpUHOM JJIMHHOTO CTCKIIAHHOIO
OUIIMHAPUYCCKOTO CBETOBOJA C IIOKA3aTEIEM IIPEIOMIICHMSA N. Hcrounuk PAaCIIOJIOKEH Ha OCH
OUuiIMHApa. quy pPaBC€H YIroJI o MCKAY KpaﬁHHMH JJydaMrU KOHHYCCKOT'O CBETOBOI'O IIyYKa,
BBIXOAICTO U3 MPOTUBOIIOJIOKHOT'O TOPLA CBeTOBOIIa?

OtBer Ha Bompoc: fIBieHrEe NOJHOTO BHYTPEHHETO OTPAKEHUSI COCTOUT B TOM, YTO IPH MaJIEHUU HA
IpaHUIly pa3liena JBYX Cpel U3 ONTHYecKH Oojiee IUIOTHOM 1 B onTHYECKHM MeHee IUIOTHYIO 2 C

(1
yIilamMu MMaJIeHusl & 2 oy = arCsSiN| — | MpeIOMIIECHHBIN JIyd OTCYTCTBYET, U SJHEPIHs MaJarOIIero Jiydya
n

B OTCYTCTBUE IOIJIOLIEHUS IIOJHOCTBIO TIEPEXOJUT B HSHEPTUI0 OTPAKEHHOrO Jyd4a. 3/1eCh
ﬂ— OTHOCHUTEITBHBIN TTOKa3aTeNb MPEIOMIIEHHS Cpell. YTOI = arcsin| — | Ha3siBaeTCs yriom
n, n
MOJIHOTO BHYTPEHHET0 OTpa)keHHs. MoOXHO OOpaTWTh BHMMAaHHE, YTO B TaKOHl CHUTyal[Md 3aKOH
INpEJIOMIIEHUS. CBETAa IIPEACKA3bIBACT [ CHHyCa YyIJIa IPEIOMIEHHAS HEBO3MOXKHOE 3HAYECHHUE
sin(p) >1.

Pemenne 3agauun: I1ocTONBKY HCTOYHUK «TOYEUYHBIN» (TO €CTh €r0 pa3Mepbl MHOTO MEHbIIIE AHaMeTpa
CBETOBOJIa) U PACIOJIOXKEH BOIM3H TOpIA, TO MAKCUMAJIbHBIN YTOJl aJleHUs JIydye OT Hero Ha 3TOT
Topen 61au30k K 90°. TIockobKy HCTOYHUK PACTIONOKEH Ha OCH LIMIMHAPA, Iy4OK Jy4eil B CBETOBO/IE

pacIpocTpaHsIeTcsd, OCTaBasgCh CHMMETPUYHBIM

OTHOCHUTEIIBHO OCH, W IO03TOMY MaKCHUMaJIbHBINA

Yroj IIPEIOMIIEHHUS IIPH BBIXOAE U3 «IAJIbHETO»

TOpLla  paBeH ol2. CornachHo 3aKOHY

IIPEJIOMIIEHUS], MAKCUMAJIBHBIN YIOJl IPEIOMIICHUS

Ha «OmMKHEM»  TOpLE  CBETOBOJA  paBEH

NS




(1. (1
Prmax = arCSIn[HSIn(amax) ~ arcsin o MUHHMaNBHBIA yroyl MajeHus Ha OOKOBYIO HMOBEPXHOCTD
T . (1
Ymin = E —arcsin| — |. 3aech MOTYT OBITH JIB€ CUTYallUH B 3aBUCMOCTH OT COOTHOIIIEHHUS 3TOTO yria
n
(1
C YIJIOM IIOJIHOTO BHYTPEHHEIO OTpaKeHHs Yo =arcsin| — |. Ecau i, = 7o (3TO COOTBETCTBYET
n

1 1
— 2—, TO eCTb nZ\/E), TO BCE JIy4d, TIOMABIIME B CBETOBOJ,
n n

HCIIBITBIBAIOT IMOJTHOC BHYTPCHHCC OTPAKCHHUC Ha OOKOBBIX MOBCPXHOCTAX U HOXOIAT OO0 HAJIBHCTO

tomy, 4t0 SIN(¥min) = ,|1—

~ o S
topia (Lrax = Pmax)- 1103TOMY E=arcsm[nsm(ﬂmax)]zamax. 3HauuT, B ITOM CiIy4ae yroi

pactBopa mnyuka Osm3ok k 180°. Eciam ke Jpmin < 7o (n<\/§), TO B PACHPOCTPAHATHCS 10

CIJIMHHOMY» CBETOBOAY € MHOI'OKPATHBIM OTPAXCHUCM OT OOKOBOI IOBEPXHOCTU CMOT'Y TOJIBKO

(1 =~
JIyqu c V2V = arcsm[—j. B 9TOM cirydae Prax = % —7%0, u
n

g = arcsin[nsin(ﬁmax)] = arcsin(vn® —1). Takum o6pasom, B 9T0oM ciayuae & = 2arcsin(vn? —1) .

OTBET: § =2arcsin(vn® —1) mpu n< V2, u & 6msok k 180° npu N> V2 (3aCUUTHIBACTCS TAKIKE

OTBET, YTO TpH N > J2 5 paBeH yJIBOEHHOMY MAaKCHUMaJbHOMY YIJy MaJEHUsA JIydyeil OT UCTOYHHMKA
Ha TOpEll CBETOBOJIA).



