YBaxaemeble KoJliery, noyib3oBarenu cuctremol "Cratl pan’!

21-22 suBaps 2013 roga mo agpecam mkon Poccuu MoleHHWKamM# ObLTO
pa3ociiaHo MHUCBEMO sIKOOBI OT wMeHH pykoBoamrtens PLIOM, B koTopom
collepkalicsi JOKYMEHT ¢ TpeOOBaHMEM BBECTH CBOM HOBBIE TApoJK Ha
dummHrOBOM  caiite  (agpec  caiita  oTimMuancs  OT  O(HIHATBHOIO
aapeca http://statgrad.org ans Hekoeidi “npoBepku”. IlogoOHbIE pacChUIKK
MPOW3BOJWINCE W pPaHbIE, W, BEPOSATHO, OYAYT MPOUCXOIUTHh B JajbHEHIIEM.
Ecnu BBl Tponuii Ha MOIICHHWYECKUW CalT, agpec KOTOporo ObUI yKa3aH B
JOKyMEeHTe, W BBEJIM TaM CBOM IMapoJid, CPOYHO cooOmmTe 00 HSTOM Ha
odunmanpHyro nmodty Statgrad@mioo.rue€iu BeI He cAeNlald 3TOro IO CHUX I0p)
JUIL 3aMEHBbI [IapOJIEH.

B mporuBHOM ciaydae Bamm maponu Moryt OBITh  HCIIOJIB30BaHbBI
MOIIIEHHUKAMH B CBOUX IEJISIX.

OGpamraiiTech K HaM Tak ke B cllydyae MOJyUYeHUs JPYTUX MOJOOHBIX MHUCEM C
aipecoB, He COBMAAIONINX C O(UIUAIBHBIMHU, C IOJO3PUTEIBHBIMH CCHUIKAMHA
WIA PEeKBU3UTAMU.

Hammu O(i)H]_IPIaJILHBIe KOHTAKTBhI.
statgrad.org

statgrad.mioo.ru
statgrad@mioo.ru

* - . . -

@ummar (anrr. phishing, ot fishing — peiOHas 0B, BBIY)KUBaHWE) — BHUJ HHTEPHET-
MOIIIEHHHYECTBA, IEJIbI0 KOTOPOTO SIBJISIETCS MOJYYEHHE J0CTyNna K KOHQHUICHIIMATbHBIM
JIAHHBIM TI0JIb30BaTeNiel — JIOTMHAM M M[apoJisM. DTO JOCTHraeTcs MYTEM IPOBEICHHUS

MacCOBBIX PAacChUIOK 3JIEKTPOHHBIX ITHUCEM OT MMEHM IOIYJSPHBIX OpPEeHIOB, a TAKKe JMYHBIX
COOOIIEHUI BHYTPH Pa3INYHBIX CEPBUCOB.



TpenupoBouHasi pa6ora Ne 2

no MATEMATHUKE
24 saBaps 2013 roga
11 kanace
Bapuant 3

Paiion.

T'opoa (HaceIéHHBII MYHKT)

I koaa.

Knacc

damuausa

Hms.

OtuecTBoO.

© Cratl'pan 2013r. ITy6nukauus B MHTepHeTe WM nevaTHbIX M3aHusax Oe3 nucbMenHoro corsnacus Cratl'paj 3anpelueHa

Maremaruka. 11kmace. Bapuant 3 2

HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHe TPEHUPOBOYHON paboThl Mo MaTeMatrke naétes 4 vaca (240 mun). Pabora
COCTOUT U3 IBYX YacTel U conepxut 183ananmii

Yacte 1 comepxkutr 14 3amanmii ¢ kpatkum orBetoM (B1-B14) 6asoBoro ypoBHS MO
Marepuany Kypca MaTeMaThKd 3afiaHusi 9acTh 1 CYMTAIOTCS BBIMOJHEHHBIMH, €CIIU MOTydYeH
BEPHBIN OTBET B BHJIE 1IEJIOT0 YKCIIA UM KOHEYHO! IeCATUUHOM qpo0u.

Yactb 2 conepxut 4 6onee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
Ipu vX BBIMIOJIHEHUH HAJIO 3aIKCATh IIOJIHOE PEICHUE U OTBET

CoBeTyeM JUIsl 5KOHOMHHM BpeMEHH IIPOITYyCKaTh 3aJaHue, KOTOpoe He YHaéTcsl BBIIONHHUTH
cpasy, W TMepeXOuTh K cienyromeMy. K BBINONHEHHIO MPOMYLIEHHBIX 3aJaHAl MOXKHO
BepHYThCsI, ecin y Bac ocraneTcst Bpemsi.

Kenaem ycnexal

© Crarl'pan 2013r. ITy6nukauus B MIHTepHeTe WM nevaTHbIX M3faHusax Oe3 nuceMenHoro corsacus Cratl paj 3anpelueHa




Maremaruka. 11 knacc. Bapuant 3 3

Yacrs 1

Omeemom na 3a0anus BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHCHEUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | [Toe3n MockBa-OpenOypr ormpasisiercss B 17 : 25, a npuObiBaet B 19 : 25 Ha
CIICAYIOIUI JIeHb (BpeMsi MOCKOBCKOE). CKOJIBKO YacoB 103/ HAaXOIUTCS B IyTH?

OtBer:

B2 | Ilpu pabore ¢onapuka Oarapeiika IOCTENEHHO pa3psDKACTCs, W HANpsDKCHHE
B 3JeKTpuueckoil nenu Qonapuka najgaer. Ha pucyHke mokazaHa 3aBHCUMOCTb
HampsHKeHUs. B LENU OT BpeMeHM paboThl (oHapuka. Ha ropusoHTanbHOM ocu
oTMeuaeTcs BpeMs paboTel (oHapHKa B uacaX, HA BEPTUKAIBHOW OCH —
HampsbkeHHe B BosibTax. OmpelenuTe MO PHCYHKY, Ha CKONBKO BOJBT YMaa€T
HanpspKeHHe 3a 6 4acoB padOThl (OHApHUKA.
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OtBerT:
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Maremaruka. 11 knacc. Bapuan 3 4

B3 | Hadimure twtomiaas  TPEyrodbHHWKA,  BEPINHHBI Y
KoToporo umeroT koopaunatel (1;7), (9;7), (8;9).

=/ P (S

1Y)

OtBer:

B4 | dns tpancnopTupoBKM 26 TOHH Trpy3a Ha 150 KM MOXHO BOCIIOJIB30BaThHCS
ycayraMd OfHOM u3 Tpé€x QupMm-nepeBo3unkoB. CTOMMOCTb IEPEBO3KH H
Ipy30M0JbEMHOCTh aBTOMOOMIIEH Ul KaXIOTo MepeBO3UYMKa yKa3zaHbl B TaOiuLe.
Ckoubko pyOuieit mpuaETcs 3aIaTUTh 32 CaMylo ICHIEBYIO MIEPEBO3KY?

CroumocTh nepeBo3KH I'py3onogbémHocTh
ITepeBo3unk OJHHMM ABTOMOOM/IEM aBTOMOOUJIEH
(py0. na 10 xkm) (TOHH)
A 20 0,4
b 50 1
B 110 2,2
OrtBert:
BS | Haiinure xopens ypaBHenus +/ 13 + 2x = 5.
Orser:
B6 | OmuH OCTphIil yron mpsMOYTOJIBHOTO TPEYrOJbHUKA Ha B

55° 6onpmie apyroro. Haiiante Gomplimid OCTPBIA YrouI.
OrtBeT naiiTe B rpagycax.

OTBer:
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Maremaruka. 11 knacc. Bapuanr 3 5

50sin19° - cos19°
sin38° '

B .
II HatinnTe 3HaueHue BBIPpAXKCHUA

OtBerT:

B8 | Ha pucynke u3zobpaxkén rpaduk mpousBogHoi y =f'(x) ¢yukuum f(x), ompe-
nenénHoi Ha wuHTepBae (—14; 9). Haliaure KOIMYECTBO TOYEK MaKCHMyMa
¢dbyHKIMU f(x), npuHaUIeKAIMX oTpe3ky [—10; 7].
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OtBer:

B9 | IMnomans 60x0BOM MOBEpXHOCTH HUIHHApPa paBHa 407, a TuaMeTp
OCHOBaHUS paBeH 5. Haliaute BoICOTY LHMIUMHAPA.

OtBer:

B10 | Ha cemunap mpuexamu 6 yu€nbix n3 ['ommannuu, 5 w3 Uranum n 4 u3 Yexun.
[Mopsimox mokiIanoB omnpenensiercs xepeObEBkoil. Haliaure BepoITHOCT TOTO, YTO
YeTBEPTHIM OKaXETCS AOKJIAJ yuéHoro u3 ['omianauu.

OtBer:

© Cratl'pax 2013 r. [Ty6nukanus B IHTepHeTe MM MEYaTHBIX W3aHUIX Oe3 mucbMenHoro cornacus Cratl pan 3amperiena

Maremaruka. 11 knacc. Bapuan 3 6

B11 | Bo ckombko pa3 yBenuuutcst 00BEM Kyba, eciam Bce ero pébpa
YBEJIMYUTB B 5 pas?

OtBer:

B12 | /Ins oOorpesa moMerieHus, TeMIepaTypa B KoTopoM paBHa 7T, =20°C, dgepes
pazuaTop OTOIUIEHHs NPOIYyCKAalOT Tropsuyro Boxy Temiepatypoil 7, = 48°C.
Pacxon mpoxopsmeit yepe3 TpyOy Bomel m =0,6 xr/c. Ilpoxons mo Ttpyode
paccrosHue x (M), BoJa oxJaxkmaercs 1o Ttemneparypel 1(°C), mpu-

. cm 1,- T .
uéM  x = a—log,—>——"* (M), rae c=4200 ij TEII0EMKOCTb  BOJIbI,
y T-T, kr - °C
Bt .
y= 63—°C — ko3¢ uiuent rerwioodMeHa, a o = 1, 5 — nocrosiaaas. /1o kakoii
M .

Temnepatypsl (B rpamycax lLlenbcus) oxmaanTtes Boja, eciu JuiuHa Tpyosr 120 m?

OTBerT:

B13 | IlepBerit crnaB copepxut 5% mean, Bropoit — 12% mean. Macca BToporo crijiaBa
0O0JIbIlIe MacChl MEPBOro Ha 5 Kr. M3 3TUX JABYX CIUIABOB MOJIYYUIM TPETUU CILIAB,
comepxammit 11% wmemnu. Haiinure wmaccy Ttperbero crutaBa. OTBeT naiTe
B KWJIOTpaMMax.

OtBer:

2
Bl4] Haiiute Haumenbluee 3Havenne Gynkuun y = 3° 7,

OtBer:

Yacts 2

na 3anucu pewenuii u omeemos Ha 3aoanus CI—-C4 ucnonv3yiime 61aHK 0Mmeemos
Ne 2. 3anuwiume cHauana HomMep GbLINONHAEMO20 3A0aAHUA, G 3ameM HOJHOe
060cHOBaHKOC peutenue U Omeent.

C1 . (37
a) Pemute ypaBHeHue cos2x = sin > x|

. 3r Sw
0) Haiigure KOpHM 3TOr0 ypaBHEHUS, TPUHAJICKALTHE TPOMEKYTKY 7; ? .
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Marematuka. 11xinacc. BapuanT 3 7

Cc2 | B nmpasuibHo# TpeyronbHoii nupamuae SABC ¢ ocnoBannem ABC yron ASB pasen
36°. Ha pebpe SC B3sita Touka M Ttak, uto AM — Ouccekrpuca yria SAC.

[Tnomaae cedyeHus: mupaMuabl, mpoxoasiiero yepe3 Touku A, M u B paBHa 25V3.
Haiigute cTtopoHy OCHOBaHHUSI.

C3 | Pemmnte cucremy

2 +0,5x\/§—2>
0,5x/5—-1 0,5/5—3

L ( 2 +x—4)2<25
X—4 2 4

)

C4 | OxkpyxHocTh, BnucaHHas B TpeyroisHuk ABC, miomane kotoporo pasua 114,
KacaeTcsl cpeHeil TMHUH, nmapaiensHoi cropone BC. U3sectHo, uto BC = 19.
Haiigute ctopony AB.
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Maremarnka. 11kiacc. Bapuant 4 2

HNHcTpykuus no BHIMOJTHEHUIO PadoThI

Ha BbImonHeHe TPEHUPOBOYHON paboThl Mo MaTeMatrke naétes 4 vaca (240 mun). Pabora
COCTOUT U3 IBYX YacTel U conepxut 183ananmii

Yacte 1 comepxkutr 14 3amanmii ¢ kpatkum orBetoM (B1-B14) 6asoBoro ypoBHS MO
Marepuany Kypca MaTeMaThKd 3afiaHusi 9acTh 1 CYMTAIOTCS BBIMOJHEHHBIMH, €CIIU MOTydYeH
BEPHBIN OTBET B BHJIE 1IEJIOT0 YKCIIA UM KOHEYHO! IeCATUUHOM qpo0u.

Yactb 2 conepxut 4 6onee crnoxubix 3aganus (C1-C4) no marepuany Kypca MaTeMaTHKH.
Ipu vX BBIMIOJIHEHUH HAJIO 3aIKCATh IIOJIHOE PEICHUE U OTBET

CoBeTyeM JUIsl 5KOHOMHHM BpeMEHH IIPOITYyCKaTh 3aJaHue, KOTOpoe He YHaéTcsl BBIIONHHUTH
cpasy, W TMepeXOuTh K cienyromeMy. K BBINONHEHHIO MPOMYLIEHHBIX 3aJaHAl MOXKHO
BepHYThCsI, ecin y Bac ocraneTcst Bpemsi.

Kenaem ycnexal
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Maremaruxa. 11 knacc. Bapuanr 4 3

Yacrs 1

Omeemom na 3a0anus BI-Bl4 oOondicno 0vimb uenoe uucio uiu KoHeuHaAs
decamuunaa Oopoos. Omeem cnedyem 3anucamv 6 O1aHK omeemos Ne 1 cnpasa om
HOMepPa 6bINOIHAEMO20 3A0AHUA, HAUUHAA ¢ nepeoil Knemouku. Kaxcoyo yugpy, 3nax
MUHYC U 3anAMYI0 RUWUME 6 OMOENbHOU KIeHouKe 6 COOMEEeHCHEUN ¢ npuee-
OéHHbIMU 6 Oa1aHKe oopazuamu. EOuHuybl usmepenuil nucamo He HyMHcHO.

B1 | B kBaptupe, riue npoxuBaer A., yCTaHOBIIEH MpHOOp yuéra pacxoma ropsiueii Boasl
(cuérumk). 1 mMapra c4éTUMK TMOKa3bIBaj pacxox 896 ky0. M Bouwl, a 1 ampens —
907 xy0. M. Kakyto cyMMy JOIDKEH 3aIUlaTHTh A. 3a TOPSYyIO BOAY 32 MapT, €CIH
IIeHA 3a OJJMH Ky0. M ropstaeil Boasl coctaBisieT 81 p.? OTBeT maiite B pyoOssix.

OtBerT:

B2 | Ha pucyHke >KUPHBIMU TOYKaMH [TOKa3aH KYPC KUTAHCKOTO [0AHs, yCTAaHOBICHHBII
Ientpobankom PD, Bo Bce paboume nuu ¢ 23 centsiops mo 23 oktsaopst 2010 roxa.
[To ropu3oHTaNN YKa3bIBAIOTCS YKCIa MECALA, TI0 BEPTHKAIH — ILI€Ha KUTaliCKOTO
10aHs B pyOusix. [y HarisiTHOCTH )KUPHBIE TOYKU HA PUCYHKE COCIUMHEHBI JTMHUCH.
Onpenennure TMO PUCYHKY HAWUMEHBIIMKA Kypc KHTAHCKOTO [OaHs 3a YKa3aHHBIN
mepuoa. OTBET maiTe B pyoIIsx.
46,4 : e :
46,2 \ /f'\\
46,0 |
45,6 NEZON /

s

Martemaruka. 11 knacc. Bapuant 4 4

B3 | [Inomane 3akpalieHHOTO CEKTOpa, H300pakEHHOTO Ha KjeTdaroi Oymare
(cm. puc.), paBHa 22,5. Haliaure turomasb Kpyra.

EN

EPZ =N
s
LN

OTtBer:

B4 | ABTOMOOWIBHBIN XypHAJ OIpeesieT PeHTHHTH aBTOMOONIE Ha OCHOBE OIICHOK
6ezomacHoctu S, komdopra C, pyHKIHOHAIBEHOCTH F, kKadectBa Q u nu3aiiHa D.
Kaxaprit oTnenpHBIN MOKa3aTeNlb ONEHUBACTCS YMTATEISIMU KypHaJa 1Mo S5-0ayiib-
HOM mikane. PefiTuHT R Bhuucisercs 1o popmyie

_38+2C+2F+20+D
50 '

R

B Tabmune maHbl OLEHKH KaXJIOTO IMOKa3aTelss M TPEX MoJeneld aBTOMOOUIICH.
Omnpenenure, Kakoil aBTOMOOWIIL UMEET HAWBBICIIUN peUTHUHT. B oTBeT 3amummre
3HAYEHHUE ITOr0 PEUTHHTA.

OtBer:

45,2 b T \ /\/
45,0

44,8

4.6 \ /

44,4 Y

44,2

7232425282930 1 2 5 6 7 8 9 1213141516192021 2223
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Mopensb .
ABTOMOGHIISE Besonacnocts Kompopt|@PynkunonansHocTs KauectBo| {usaiin
A 3 3 2 1 5
b 5 3 4 3 4
B 1 2 2 1 4
OrBert:
B5 x—1 x—1
Pemmre ypaBHeHne —— = ——. Ecnn ypaBHeHHe umeeT 0osee 0JTHOrO KOpHS,
5x+8 4x+3

B OTBETE 3aIUINUTE OOJNBIIHNA U3 KOPHEH.

OTBerT:
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Maremaruxa. 11 knacc. Bapuanr 4 5

B6 | Ocrpeie yruibl npsIMOYTOJIBHOTO TPEYTOJILHUKA PABHBI 85 ° e
u 5°. Haiiaure yrom Mexmay BBICOTOH M OMCCEKTPHCOI,
MPOBEAEHHBIMH W3 BEPIIMHBI IpsMoro yria. OTBeT naite
B Ipajycax.

A Do B

OtBer:

_B7 | 18(sin224° - 0052240)

Haiinure 3HaueHue BbIpa>keHUA
cos48°

OtBerT:

B8 | Ha pucynke n3obpaxén rpaduk npousBoaHoi y =f'(x) ¢yukuun f(x), ompe-
nenénHoit Ha naTepBaie (—8; 9). Halinure kommuecTBO TOUeK MUHUMYMa (DYHKIIHH
f(x), npuHauIeKAIMX OTpe3Ky [—4; 8]
¥ y=f'e)

OtBer:
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Maremaruxa. 11 knacc. Bapuant 4 6

B9 | B cocyn, umeronmii Gopmy Konyca, Hammix 30 M SKHIKOCTH 10 TOJOBHHEI
BBICOTHI cocyna (cM. puc.) CKONBKO MWIIHJINTPOB JKUAKOCTH HYKHO JIOJUTh
B COCY/JI, YTOOBI 3aITOJTHATH €T0 JOBEPXY?

OTBerT:

B10 | Konkypc ucnonuureneii nposoautcs B 3 nus. Beero 3asBneno 60 BbICTYIIICHUN —
10 OJAHOMY OT KaKIoW cTpaHbl. B mepBblii JeHb 36 BBICTYIUIEHUM, OCTajIbHbIC
pacrpeenieHsl OPOBHY MEXKIy OCTaBIIUMHCA AHAMH. [lOpsmok BbICTYMJICHUIH
ompenenserca skepeObEéBkoi. KakoBa BepOATHOCTH TOTO, 4YTO BBICTYIUICHHE
npescTaBuTenst Poccun cocTouTest B TpETHi JIeHb KOHKypca?

OTtBer:

B11 | Haiinute paccrosune mexay BepiuvuHamMu A u C| MHOTOTpaHHHKA, W300paKEH-

HOTO Ha pUcyHKe. Bce IByrpaHHBIE yIVIBI MHOTOTPAHHUKA MTPSIMBIE.
D

OTtBer:
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Matemaruka. 11 knacc. Bapuant 4

B12 | s onpenenenus 3¢ deKTUBHON TeMIepaTypsl 3BE3]] UCIIOIb3YIOT 3akoH Credana—

B13

B14 | Hajinure Touxy Makcumyma byHKImu y = log3(11 +4x — xz) -2

BonbliMana, COracHo KOTOPOMY MOIMHOCTh H3JIyYCHHs HArperoro Ttena P,
u3MepsieMasi B BaTTax, MPSAMO TPOIMOPIMOHATbHA TUIOMIAU €r0 TOBEPXHOCTH H
4eTBEPTON cTermeHn Temmeparypel: P = aST 4, e o=5,7- 108 — TTOCTOSTHHAS,
IOINAb S M3MEpseTCcss B KBaJpaTHBIX METpax, a Temmeparypa I — B Tpalycax
KenpBuna. M3BecTHO, 4TO HEKOTOpas 3Be3[a MMEET IUIomaas S = g 1020 M2,
a u3JyvyaeMasi €0 MomHocTh P = 9,234 . 10%° Br. Onpenenure Temneparypy 3TOi
3Be3nbl. [IpuBenuTe oTBET B rpagycax KeiabpBuHa.

OtBerT:

Wmeercs nBa criasa. [lepsbiii conepxutr 10% Hukens, Bropoit — 25% Huxens. 13
9TUX JIBYX CIUIABOB IOJIyYWJIM TpeTuil crutaB maccoil 150 kr, comepxxammit 20%
Hukesns. Ha cKombko KWIOrpaMMOB Macca MEpBOTrO CIjlaBa MEHbILE MacChl
BTOpOro?

OtBer:

OtBer:

Yacrs 2

Jna 3anucu pewenuii u omeemoe na 3aoanun CI-C4 ucnonwv3yiime 61anK omeemos
Ne 2. 3anuwume cnauana Homep 6bLINOIHAEMO20 3A0aHUA, A 3aAmMeM ROJHOe
000cHO8aANNHOE Pelenue u omeemn.

E a) Pemute ypaBHeHUe cos2x = sin(x + g)

0) Haiinure KopHU 3TOTO YpaBHEHUS, IPUHAIIICIKAIINE TPOMEXKYTKY [—27; —7 ].

C2 | B mpaBunbHOi TpeyronpHOW mmpamuge SABC ¢ ocHoBanumem ABC crtopoHa

_C3 ]

ocHOBaHus paBHa 8, a yron ASB pasen 36°. Ha pedpe SC B3sita Touka M Tak, 4To
AM — Owuccextpuca yrima SAC. HaiiguTe TUIOMAAL CEUCHUS UPAMUIBI,
MPOXOAsIero yepe3 Touku A, M u B.

6 xJ3 -6
+ >2,
3 -3 xJ3-9
10 5;;—21)2 25
+ <

5x—21 10 4

Pemnte cuctemy HepaBEeHCTB:
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Maremaruxa. 11 knacc. Bapuant 4 8

C4 | OxpyXHOCTb, BIHUCaHHas B TpeyroipHUK ABC, miomaiabs KOTOporo paBHa 60,

Kacaercs cpeiHell JuHMHU, mapajuiensHol ctopoHe BC. M3BectHo, uto BC = 11.
Haiinute ctopony 4B.
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