TpenupoBounasi padora Ne5 no MATEMATHUKE
9 kJ1ace
21 anpens 2025 roga
Bapuant MA2490504

Brmmonunena: PO KJ1acc

HNHceTpyKuus no BbINOJTHEHHIO padoThl

Pabota cocrouT U3 AByx 4acteil, BKIro4armux B cebs 25 3ananuit. Yactp 1
cogepxuT 19 3aganuil, 4acTb 2 coaepKUT 6 3aaHU C pa3BEPHYTHIM OTBETOM.

Ha BeimonmHenue pa0oOTHl MO MaTeMaTHKE OTBOTUTCA 3 dWaca 55 MHHYT
(235 munyT).

OtBersl K 3amaHusM 7 ®u 13 3anummrte B BHAE OJHON HUQPBI, KOTOpas
COOTBETCTBYET HOMEPY IIPABUIBHOIO OTBETA.

Jns  ocTanmbHBIX 3agaHUl 4YacTH | OTBETOM SBIISIETCS YHCIO WU
nocnenoBatesibHOCTh MGp. Ecnu momyumnack OOBIKHOBEHHas JpoOb, OTBET
3aIUIIUTE B BUJIE NCCATHIHOM.

Pemmenus 3apanuii yactu 2 ¥ OTBETHI K HUM 3alUIINTE HA OTACILHOM JIHCTE
Oymaru. 3ajgaHdsi MOXKHO BBINOJNHATH B JIFOOOM TOpsake. TeKCT 3amaHus
NepeNUChIBaTh HE HAaJ0, HEOOXOANMO TOJNBKO YKa3aTh €0 HOMEp.

CHayvasna BbITIOJNHSMTE 3aaHus yactu 1. HavaTe coBeTyem ¢ Tex 3ajaHui,
KOTOpbIE BBI3BIBAIOT y Bac MeHbIe 3aTpyAHEHHH, 3aTeM IMEpeXOAUTe K APYTHM
3a1aHusAM. [ 5KOHOMHM BpeMEHHU MpOITycKalTe 3aJaHue, KOTopoe He yAaércs
BBINIOJIHUTE Cpa3y, U MepexoauTe K cienyromemy. Eciu y Bac octanercs Bpewms,
Bbl cMokeTe BepHYThCSI K IPOITYILEHHBIM 3aaHUsIM.

Ipu BomonHeHmH Yactd | Bce  HEOOXOIUMBIE  BBIYHCICHUS,
npeoOpa3oBaHUsl BBIIOJHINTE B YEPHOBHKE. 3alMCH B 4YePHOBHMKe, a TaKiKe
B TeKCTe KOHTPOJbHBIX M3MEPUTEJbLHBIX MaTepPHAJIOB He YYUTHIBAIOTCSA NMPH
OLICHHBAHUH PAa0OTHI.

Ecnu 3amaHue conepKUT PUCYHOK, TO Ha HEM HEIOCPEJCTBEHHO B TEKCTE
paboOThl MOXXHO BBINONHATH HeoOxoauMeie Bam moctpoenus. Pexomenmyem
BHUMATEJIHO YHUTATh YCIOBHE U IPOBOIUTH IPOBEPKY MOTYUEHHOI'O OTBETA.

IIpu BemonHeHHH pa®oTHl BBl MOXKeTe BOCHONB30BATHCS CIPABOYHBIMHU
MaTrepHuaiaMH, BbIJaHHBIMH BMecTe ¢ BapuantoM KM, u nuHeikoi.

Banmel, momydenHele Bamu 3a BBIONHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
ITocrapaiiTech BBITOJHUTH KaK MOXKHO OoJibliie 3aaHuii 1 HaOpaTh HauboJbliiee
KOJIMYECTBO OaIIOB.

ITocne 3aBepruenust paboThl MPOBEPHTE, YTOOBI OTBET HA KaXA0€ 33JaHUE
OBUI 3aMKCaH MOJ] IPABHIILHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anusam 1-19 saenaromcsa uucio uiu nocieoo06amebHOCHb
uugp.

Ilpouumaiime enumamenvno mexkcm u eplnoaHume 3aoanusn 1-5.

OOmenpuHATEIE (OpMATH TUCTOB Oymarn obo3HauaroT OykBoi A u mudpoit: A0,
Al, A2 u Tak nanee. Jluct popmata AQ umeeT ¢popmy npsSMOYTroIbHHUKA, IUIOMAIb
kotoporo paBHa | kB.M. Ecmm mmer ¢opmara AQ paspesaTs momonam
napajuieJbHO MEHbBIIEH CTOpPOHE, MojJydyarcs JBa paBHbIX Jucta Qopmara Al.
Ecmm muer Al paspesars Tak ke IOIOJNaM, TOJydarcs ABa jucTa (opmara A2,
U TaK Janee.
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I
I
I
I
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OtHomeHne OOJNbIIel CTOPOHBI K MEHBIIEH CTOPOHE JIMCTa KaxJoro Gopmara
OJIHO M TO €, MOATOMY JIUCTHI BceX (popMaToB MoMO0OHBL. DTO HYKHO, YTOOBI
MIPOTIOPLIUK TEKCTAa U €0 PACIONOXKECHUE HA JIHCTE COXPAHSUIACH NPH M3MEHEHHU
(dbopmara nucra.
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B Ta6JII/IHe JAaHbl pa3sMepbl (C TOYHOCTBIO O MM) ‘IeTBIpéX JIMCTOB, MMCHOIIHUX

dopmater A0, Al, A2 u A4.

Howmep sucta Jmmnaa (Mm) | Hlupuaa (Mm)
1 841 594
2 1189 841
3 297 210
4 594 420

YcTaHOBHTE COOTBETCTBHE MEXIy (opMaraMd M HOMEPaMH JIMCTOB. 3aIlOJHHUTE
Tabnuily, B OJIAaHK OTBETOB MEPEHECHTE IIOCIENIOBATENILHOCTh YEThIPEX wnudp,
COOTBETCTBYIOIINX HOMEpaM JINCTOB, O3 MPOOEIOB, 3alAThIX H JOTOJIHUTEIbHBIX
CHMBOJIOB.

A0 Al A2 A4

OrtBerT:

Ckomnbko mHcTOB hopmaTta A6 IOTyIHTCS U3 OgHOTO rcTa opmara A3?

OrtBerT:

Haiinure nmuHy mmcra Oymarm ¢dopmata AS. OTBeT naliTe B MIIIIMMETpax
W OKpYTJIHTE A0 OJMKalIero neiaoro yucia, kpatHoro 10.

OTBeT:

Haiigute oTHOIIEHHE JUIMHBI MEHBLICH CTOPOHBI HcTa popMata AS Kk Oonbliei.
OTBET OKPYTIHUTE IO NECSTHIX.

OrtBerT:

Bymary ¢opmara A3 ynaxkoBamu B mauku no 120 mucroB. Hafiante mMaccy maukw,
ecnu Macca Oymaru mromanasio 1 kB. M paBHa 96 T. OTBeT qaiTe B rpaMMax.

OrtBerT:
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4,8-0,4
0,6

Haiinure 3HaueHne BbIpakeHUs

OTBeT:

Ha xoopannaTHo# npsiMoii otmeuensl Touku 4, B, C,u D.

A B C D
—} e} o | >
5 6 7

63 0
OI[Ha N3 HUX COOTBETCTBYCT YUCITY ﬁ . Kaxkast aTo Touka?

1) Touka A
OtBeT: D

CKOJBKO LIENBIX YUCEIl PACIIONIOKEHO MeXAy 3V 15 u 5467

2) Touka B 3) touka C 4) Touka D

OrtBeT:

Haiinure xopers ypasaenus (x+10) = (x-9) 2.

OTBeT:

B nbDKHBIX TOHKax ydacTBYIOT 13 cmnoprcMeHoB u3 Poccum, 2 cnoprcMmeHa
13 ApreHTuHsI 1 5 crioprcMeHoB 13 bpasunuu. [Topsok, B KOTOPOM CIIOPTCMEHBI
CTapTyIOT, ompexemnsercs xpebuem. HalinnTe BepoOATHOCTH TOTO, YTO IIEPBHIM
OyJIeT CTapTOBATh CIIOPTCMEH M3 APTEHTHUHBI.

OrtBeT:
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YcraHOBHTE COOTBETCTBHE MEXIy rpadgukamu QyHKUUNA U (opMyJaMH, KOTOpBIC
UX 3aJaf0T.

I'PA®UKU
A) Y B) y B) y
1 ™~
T ~
| ™~
| 1 ™~
0 X 0 T | X 0 X
1
|
1
DOOPMVJIbI
1) y=%x+2 2) y=%x—2 3) y=—%x+2

B tabuunue nox kaxoi OyKBOW yKakKUTE COOTBETCTBYIOIIHI HOMEP.

A|b|B

OrtBerT:

3akon Kymona wmoxHO 3ammcate B Buae F =k-q1—zz, rne F — cwuna
r

B3aMMOJCHCTBUS 3apsnoB (B HBIOTOHAaX), ¢ W ¢, — BEIWYHHBI 3apsyOB

(B KymoHax), k — ko3(duiuuent mponopruonansHoctd (B H-M2/Kn?), a r —

paccrosHme Mexnmy 3apsgamMu (B MeTpax). I[lomp3ysace ¢opmynoii, Haianute
BEIMYUHY 3apsiia ¢ (B KyJIOHax), e€ciu k=9-10° H.-m%/Kn?, q, =0,006 Ku,
r=300 m,a F=5,4 H.

OTBeT:
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VKaXuTe pelIeHHe CHCTEMbI HEPaBEHCTB

{—12 +3x<0,
9—4x>-23.
1) 3)
g I S
2) 4)
q g 9 8

OrtBeT: D

B amdurearpe 21 psa, npuuéM B KaIOM CIEAYIOIIEM PsIy Ha OIHO M TO XKe
YHCIIO MeCT OOJblle, YeM B MpeablaynieM. B msaTom psmy 25 MecT, a B IEBsITOM
pany 33 mecra. CKOJIBKO MECT B IOCIIEAHEM psiny ampureatpa?

Ortsert:
Touku M u N SBISIOTCA CepeANHAMU CTOPOH AB u B
BC tpeyronpnuka ABC cooTBeTcTBEHHO. OTpe3ku
AN wm CM nepecekatorcs B Touke O, AN =27, M. 0 N
CM =18. Haiinute CO.
A C
Ortsert:
Yron A tpanemmu ABCD c¢ ocHoBanmsimu AD wu BC, B C

BIIMCAHHOW B OKPYKHOCTb, paBeH 71°. Haimure yron C
9T0# Tpaneuuu. OTBET JalTe B rpasycax.

OTBeT:
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Haiigure mnnomane pomba, €ciu €ro JAuaroHaIu
paBHbI 14 1 6.

OrtBerT:

Ha ximerwaroit Oymare c pasmepoM kieTkm 1x1
M300pakEéH MPAMOYTOJbHBIA TpeyrodbHUK. Haligure
JUIHY €T0 THIIOTEHY3HL.

OrtBerT:

Kakue u3 ClIeayrmumux yTBep)KI[eHI/Iﬁ SIBJITFOTCS ICTUHHBIMHA BBICKA3bIBAHUSIMU?

1) Opun u3 yrioB TpeyrojibHUKa Beera He mpeBbimaeT 60 rpagycos.
2) Eciam nuaroHanm mapajuienorpaMMa  PaBHBI, TO 3TOT IapajuienorpamM
ABJISACTCS IPSIMOYTOJIBHUKOM.

3) lBe npsiMble, HApaIebHbIE TPETHEN MPSIMON, MEPHIEHIUKYIAPHBIL.

B oTBere 3ammmuTe HOMepa BEIOPAHHBIX YTBEPXKACHUH 0€3 MpoOeIoB, 3aIATHIX U
JPYTUX JOIOJIHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Yacrsb 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonvsyiime omoenvHuvlii aucm oGymazu.
Chauana ykaxyxcume Homep 3a0anus, a4 3amem 3ARUWIUME €20 PeUieHue U
omeem. Iluwiume uémro u pazéopuuso.

Pemnre ypaBHEHUE Lz + 4_ 12=0.
x> X

ITepBas Tpyba mpormyckaeT Ha 15 JIUTPOB BOABI B MUHYTY MEHBIIE, 9YeM BTOpas
Tpy6a. CKOJIBKO JMTPOB BOJBI B MHHYTY NpOIyCKaeT BTopas TpyOa, eciu
pesepByap 00béMoM 100 TUTPOB OHA 3amONHAET Ha 6 MHHYT OBICTpee, YeM HepBas
TpyOa?

[Moctpotite rpaduk GyHKIHHA

y=2|x—4|-x"+9x-20.
Omnpejenure, MpH KaKUX 3HAYCHHUSX 71 MpsMas y =m HUMEET C rpaduKkoM pOBHO
TpH OOIIHE TOUKH.

Buccektpucel yrnoB 4 u B mnpu OokoBoii cropone AB tpaneuuun ABCD
nepecekarorcs B Touke F . Haiinqure AB, ecniu AF =24, BF =18.

W3BecTHO, 4TO OKOJIO 4YeThIpEXyrosibHUKa ABCD MOXXHO OINHUCATh OKPYKHOCTb
W 4YTO TPOAOIDKEHHST CTOPOH AD w BC YeThIpEXyroilbHHUKA MEPeceKaroTcs
B Touke K . Jlokaxute, 4yto TpeyroibHUKn KAB u KCD nogoOHBI.

Yetpipéxyronbiuk ABCD co ctoponamu AB=11 u CD=41 Bnucan
B OKpyxHOCTb. [lmaromamu AC wu BD mepecekalorcs B Touke K,
npuuém ZAKB =60°. Haiinure paamyc OKPYKHOCTH, OIMHMCAHHOW OKOJIO 3TOTO
9eTHIPEXYTOIFHHUKA, €CITH U3BECTHO, YTO BCE €0 CTOPOHBI UMEIOT PAa3HYIO JUIHHY.
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OT1BeTbl HA TPpeHHPOBOUHBbIe BapuaHThl 2490501-2490504 (OI'l) ot 21.04.2025

1 2 3 4 5 6 | 7] 8 9 10 | 11 12 |13 ] 14 15 |16 17 |18 |19
2490501 |2314 8 300 | 1,7 1250 |04 | 1 | 2 -0,5 |0,35 | 231 | 0,008 | 2 69 11 145 ) 64 |10 | 2
2490502 (4231 | 16 590 | 1,4 {4800 | 16| 3 | 2 -25 |01 | 321 |0,0009 | 4 | 58 12 101 | 63 | 9 | 1
2490503 |3124 4 105 | 1,7 | 2500 | 15| 4 | 5 45 1045|132 |0,0008| 1 | 63 5 112 | 60 | 6 |23
2490504 |2143 | 8 210 | 0,7 11440 | 32 | 2 | 1 -05 (01 | 123 | 0,009 | 3 57 12 109 | 42 | 10 | 12
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Maremaruka. 9 knacc. Bapuant MA2490504 1

Kpurepun oneHuBanus 3a1aHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemute ypaBHeHue Lz + 4_ 12=0.
x

X
Pemenne.

1
Ilycrs t =—, TOrza ypaBHEHHE IPUHUMAET BUJL
x

2+ 4r-12=0,
OTKYJla HAXOJUM ¢ =—6 niu t=2.

YPaBHeHI/Ie l =—6 umeer KOpE€Hb — % .
X

YPaBHeHI/Ie l =2 uMeer KOpC€Hb %
X

Takum 00pa3oM, pelieHre HCXOJHOTO YPaBHCHUS: X = —% ux= %
OrtBerT: —l; l
6" 2
CoaepixaHue KpUTepUs Basnibt
OGOCHOBAaHHO MOJY4YEeH BEPHBIN OTBET 2
Pemrenue moBeeHO MO KOHIIA, HO JIOIYIIEHBI BEIYMCIUTEIBHbBIE OIIUOKH, |
C UX y4€TOM JanbHeiIIne Iark BBIIOIHEHBI BEPHO
PelmieHrne He COOTBETCTBYET HHM OJHOMY M3 KPHUTEPHUEB, MEPEUHCICHHBIX 0
BBIIIIE
Makcumanouoiti 6arn| 2

ITepBas TpyGa mpomyckaer Ha 15 JIUTPOB BOIBI B MHUHYTY MEHbILE, YeEM BTOpAs
TpyOa. CKOJBKO IHTPOB BOIBl B MHHYTY IMpPOIyCKaeT BTOpas TpyOa, eciu
pe3epByap 00béMoM 100 TUTPOB OHA 3aMONHAET Ha 6 MUHYT OBICTpEE, YeM TepBas
Tpy6a?

Pemenmne.
Ilyctp mepBas TpyOa mpomyckaer X JHMTPOB B MHHYTY, TOIJIa BTOpas TpyOa
npomyckaer x +15 murpoB B MunyTy. Ilonydaem ypaBHeHue:
100 _ 100
x  x+15
100x +1500=100x + 6x° +90x ;

x* +15x-250=0,
oTkyna HaxomuM x =10. 3Hauut, BTOpas TpyOa npomnyckaeT 25 JUTPOB B MUHYTY.
Ortger: 25.
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Copepxxanue KpuTepust Banabl
Xop peuieHus 3a/1ayil BEPHBIN, OJy4YeH BEPHBIN OTBET 2
BepHo cocraBieHa maremaTuyeckas MOJIENb 3aaud (B anredpandeckoit
WM WHOW ¢opMe), OJHAKO pelIeHHE A0 KOHIAa HE JOBEJCHO WU
COJICPIKUT OIIHOKH. 1
nim
Pemenue B 11e10M BepHOE, HO COIEPIKUT HECYIIECTBEHHBIE HEIOCTATKH
WM BBIYHCITATENBHBIE OIMUOKH
Pemrenne He COOTBETCTBYET HU OJHOMY M3 KPUTEPHUEB, MEPEUHCICHHBIX 0
BBIIIE

Maxcumanousiii 6ann| 2

[Moctpotite rpaduk GyHKIMH
y=2|x—4|-x"+9x-20.

Omnpexpenure, MpyU KaKUX 3HAUEHUSX m TpsMasi y =m HMeeT ¢ rpad)uKOM POBHO

TpH O0ILUE TOUKH.

Pemenne.
IMoctponm rpaduk GyHKINH y=— +7x-12 i

Ty

npu x<4 u rpadux byHKIUH 1
y=—x2+11x—28 npu x=>4.

Ipsimast y =m uMeeT ¢ rpaguKoM POBHO TPH 0 4
obuMe TOYKH, €CIM OHa MPOXOAUT 4epe3

BEpIIMHY MepBOW mapaboibl W MepeceKaer

BTOPYIO HWIM €CIH OHa MPOXOJHUT 4Yepe3 /

touky (4;0). Iomywaem, uyro m=0 wim /

m=0,25.

OtBer: m=0; m=0,25.
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CoaepixaHue KpUTEpUs Basnibt

['pacduk mocTpoeH BEPHO, BEPHO HaiiIeHbI HCKOMBIC 3HAYCHHS [TapaMeTpa 2

I'paduk MOCTPOCH BEpHO, HO MCKOMBIC 3HAUCHHsS IapaMeTpa HalIeHbI

. 1
HCBCPHO WJIN HC HaAUACHBI

Pemennie He COOTBETCTBYET HM OJHOMY U3 KPUTEPUEB, NEPEUNCIIEHHBIX
BBIIIIE

Maxcumanvroiii 6aun 2

Buccektpucel yrnmoB 4 u B mnpu OokoBoit cropone AB Ttpaneuuun ABCD
nepecekarotces B touke F. Haiinure AB, ecniu AF =24, BF =18.

Pemenne.

A D
CyMMa yriioB, IpUIeXaIuX K 00KOBOH CTOpoHe Tpamenuy, paBHa 180°, 3HauwT,
1

ZABF + ZBAF = %AABC +%ABAD = 3(£ABC+ £BAD)=90°.

Ilonyyaem, 4ro TpeyronbHUK ABF MNpsSMOYrONbHBIA C MpSMbIM YIIoM F'.

TTo Teopeme ITucdaropa Haxoaum AB:
AB=NAF? +BF? =247 1187 =30.

Ortser: 30.

CoaepixaHue KpUTEpUs Basnibt
XoJ pelIeHus! BEepHbIil, Bce €ro Lard BBIIOJIHEHBI NPAaBUWIBHO, HOITy4eH 5
BEPHBII OTBET
Pemenne B 1eIoM BepHOE, HO COIEPKHUT HECYIIECTBEHHBIE HEAOCTATKU 1
WY BEYHUCIATENBHBIC OITHOKH
PemeHne He COOTBETCTBYET HH OJHOMY H3 KPHTEPHUEB, MEPEUHCICHHBIX 0

BBIIIC

Maxcumanvroiii 6aun 2
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H3BecTHO, 4TO OKONIO 4eThIpEXyronbHUKa ABCD MOXKHO OIHCaTh OKPYXKHOCTb
U YTO TPOAOILKEHUS CTOPOH AD u BC 4eThIpEXyrolbHHKA IepeceKaroTcs
B Touke K . JlokaxuTte, 9T0 TpeyronsHukn KAB nu KCD momoOHEL

Jloka3aTeabcTBO.

MoxHO cunTath, 4TO0 TOuka C JIEKHT MEKIY B
Toukamu B u K (CM. pHCYHOK).

Y tpeyronbhukoB KAB wu KCD yron K
obmmit. Kpome toro, LKCD =180°—4£BCD «kak
CMeXHBIH, a £LBAD =180°—ZBCD 10 CBOHCTBY
BIICAHHOTO Y4eTHIPEXYTONbHHIKA, nosromy 4 D K
LKCD =/BAK . 3nauur, TtpeyroibHuku KAB

u KCD 1ono0OHBI 10 IBYM yTJIam.

Conep:kaHne KpUTEPHS Bayubl

Jloka3aTenbCTBO BEpHOE, BCE IIarn 000CHOBAHBI 2

HOKaSaTCHbCTBO B I1ICJIOM BEPHOC, HO COACPXKUT HECYUICCTBCHHBIC
HCJOCTaTKHU

1

Pemenne He cOOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, NIEPEUMCIEHHBIX
BBIIIIE

Maxkcumanvrviii 6ann 2
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YerbipéxyronbHuk ABCD co cropoHamu AB=11 u CD =41 Bnucan
B OKpyXHocTb. Jluaromaiu AC wu BD nepecekarorcas B Touke K,
npuuéM ZAKB =60°. Haiinure paauyc OKpYXHOCTH, OIMMUCAHHOW OKOJIO 3TOTO
4eTHIPEXYTONEHIKA, €CIIH H3BECTHO, 9TO BCE €T0 CTOPOHBI UMEIOT PA3HYIO AIHHY.

Pemenne.

D

Uepes touky B mnpoeaéMm xopay BM , mapamienshHyr auaroHanun AC (cwm.
pucyHok). Torna
CM =AB =11, ZLDBM = ZAKB =60°.
ITockonbky ueTblpéxyroabHuk BMCD BnucaHHBIN, IOTyYaeM
£ZDCM =180°—- £DBM =180°-60°=120°.
Ilo Teopeme kocuHycoB

DM =y CM> +CD*~2CM - CDcos ZDCM =~/2253.
Ilo TeopemMe cuHYCOB paguyC OKPY>KHOCTU PaBeH

DM 2253 =\/ﬁ

2sinZDBM 3

OtBet: V751.

Conep:xaHne KpuTepus Banubl

XoJ pelieHys] BEPHBIHA, I0JIy4eH BEPHBINA OTBET 2

Pemenue B IEJIOM BEPHOC, HO COACPIKUT HCCYHMICCTBCHHBIC HENOCTATKH
WM BBEIYMCINTEIbHBIE OIIMOKH

Pemenne He COOTBETCTBYCT HU OAHOMY M3 KPUTCPUCB, INCPCUUCICHHBIX
BBIIIC

Maxcumanvuviit 6ann 2
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