MaTtemartuka. 9 knacc 2021r.

OcHoBHoii I'ocynapcrBennblii Ik3amen no MATEMATHUKE

HWHCTpYKIHS 10 BHITIOJTHEHAI) Pa6OThHI

Ok3aMeHaIoHHas paboTa COCTOUT U3 JBYX YaCTel, BKIIFOYAIOIINX B ce0s
25 3apmanmii. Yacte 1 comepxkut 19 3amanmii, yacTe 2 cOAEPKUT 6 3amaHuil
C pa3BEPHYTHIM OTBETOM.

Ha BrImonHEeHNE 5K3aMEHAITOHHOM paboThHI 0 MaTeMaTHKE OTBOIUTCS
3 gaca 55 munHyT (235 MHUHYT).

OrtBeThl K 3aga0usaM 7 ¥ 13 3anumure B 0j1aHk otBeTOB Ne 1 B Buze oqHOM
UQPBI, KOTOPask COOTBETCTBYET HOMEPY IPABUIILHOTO OTBETA.

Jlns ocrambHBIX 3agaHUK 4YacTH | OTBETOM SBISCTCS YHUCIO WIIH
MOCJIEI0BATEILHOCTE IU(p. OTBET 3aMUIIMTE B MOJIC OTBETA B TEKCTE PabOTHI, a
3areM mepeHecuTe B OnaHk orBetoB Ne 1. Ecnu mosyuymnack OOBIKHOBEHHas
JIpo0b, OTBET 3AMUIIUTE B BUJE TECATUIHOM.

Pemrenuss 3agaHuii yacTd 2 M OTBETHl K HHMM 3allMIIATEe HA OJIaHKE
orBetoB No 2. 3ajmaHns MOKHO BHITIOJHATH B JIFOOOM mopsiake. TeKCT 3amaHus
TIepENICHIBATh HE HAT0, HEOOXOAMMO TOJIBKO YKa3aTh €ro HOMEP.

Bce Onmanku 3amoNHSIOTCSA SPKUMH YEPHBIMA depHWIaMU. JlomycKaeTcs
HCIIOJIE30BaHNE TEJICBON TN KAIMUIIPHON PYUKH.

CHayana BbIIOJHANTE 3aAaHus yacTH 1. HauaTe coBeTyem ¢ Tex 3agaHuil,
KOTOpBIE BHI3BIBAIOT Y Bac MeHbIle 3aTpyTHEHH, 3aTeM MepexXoAnTe K APYyTuM
3alaHusIM. J[71s1 SKOHOMMU BPEMEHHM IIPOIyCKaiTe 3ajaHue, KOTOpOe He yAaércs
BBIIIOJIHUTB Cpa3y, U nepexonure k ciaeayroumemy. Ecnu y Bac ocranercs Bpems,
BrI cMokeTe BEpHYTHCS K IPOIMYIIEHHBIM 3aJaHUSIM.

Ilpy  BBIOJHEHMH YacTd 1 Bce HEOOXOAMMBIC  BBIYHCIICHUS,
npeoOpa30BaHusl BEITIONHANTE B YePHOBUKE. 3aNMHCH B YePHOBHKE, 2 TAK/KE B
TeKCTe KOHTPOJIBHBIX H3MEPHTEILHBIX MATEPHAJIOB He YYUTHIBAIOTCS MPH
OLleHMBAHUM PadOTHI.

Ecmu 3aganne comepXuUT pICYHOK, TO Ha HEM HETIOCPEACTBEHHO B TEKCTE
paboTBl MOXKHO BEITIONHATH HEoOXomauMble Bam moctpoeHms. Pexomenmyem
BHUMATEJIBHO YUTATh YCIOBUE U IIPOBOAMTE IIPOBEPKY MOIYUYCHHOTO OTBETA.

IIpu BeImOMHEHUU PaboOTHl Bbl MOXKeTe BOCIOJIb30BATHCS CIPABOYHBIMU
Marepuaiamu, BbIJaHHBIMU BMecTe ¢ BapuanTom KM,

bannpl, momydyennble Bamu 3a BBITIOJHEHHBIE 3aJaHUs, CyMMHUPYIOTCS.
ITocrapaiiTech BRIOIHUTH KaK MOKHO OOJIBIIIE 3aaHUH W HaOpaTh HanOoJbIIee
KOJIMYECTBO OAJIJIOB.

J1st IpOXOXKAEHUST aTTECTAIIMOHHOTO IMOpora HeoOXoaumo HabpaTh He
MeHee 8 0aluioB, U3 KOTOPHIX HE MEHee 2 0auioB JIOJDKHBI OBITh IIOJYYEHBI
3a pellieHne 3aanuii no reomerpuu (3amanus 15-19, 23-25).

[Mocne 3aBepuieHUs pabOTHI IPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3a/IaHHUEC B
6nankax orBeToB Nel u Ne2 OblI 3amucaH 1oJ| MPaBUILHBIM HOMEPOM.
Kenaem ycnexa!
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CITPABOYHBIE MATEPHAJIbBI
AJITEGPA

» DopMyIa KOPHEH KBAIPATHOIO YPABHEHHA:

_—b+D
2a

X=———— rme D:bl—ﬂlac.

;
e Ecau KBaapaTHEN! TPEXWIEH ax ~ + bx + ¢ HMeeT 1Ba KOpHI: X| H X3, TO
2
ax " +bx+e=a(x—x;)(x—x;);

5
©C/IH KBAIPATHBI TPEXWICH ax  +bx + ¢ HMeeT eIHHCTBEHHBIH KOPeHE X,
TO

ax’ +bx+c:a[x—xg)2.

» dopmyma 71 -ro wieHa apHMETHIECKOH IPOrPeccHH (@, ), IEpBBI 4icH
KoTopoif paBeH a, H pa3HOCTh paBHA d :
a,=a;+d(n-1).

s DopMyIa CYMMEL IEPBEX H WICHOB apH(METHUECKOH MPOrPECCHHE:
( ay+day, }”

Sy=t

¢ DopMyna n-ro WicHa [€OMETPHYECKOH IPOrpeccHt b, . IepBbii WieH KOTOPOH
paseH b, a sHaMeHaTeIb paBeH g :

bn :bl 'E}'”_l-

+ Qopmyna cyMMBI IEPBEIX /1 WISHOB [€OMETPHIECKOH IPOrPeccHH:
[q L _ 1 } b_l

S =
n q- 1
Taﬁ.‘mua KEAIPaTOB IBY3HAYHBIX "HCET
Eananmsr
0 1 2 3 4 5 6 7 8 9
100 121 144 169 196 225 256 289 324 361

400 441 484 520 576 625 676 729 184 841
961 1024 1089 1156 1225 1296 1360 1444 1521
1600 | 1681 1764 1849 1936 | 2025 2116 | 2209 | 2304 | 2401
2500 | 2601 2704 | 2800 | 2016 | 3025 3136 | 3249 | 33064 | 3481
3600 | 3721 3844 | 3060 | 4006 | 4225 | 4356 | 4480 | 4624 | 4761
4000 | 3041 5184 | 5320 3476 | 5625 5776 3020 | 6084 | 6241
6400 | 6361 6724 | 6889 7056 | 7225 7396 7360 [ 7744 | 7921
8100 | 8281 8464 | 8640 8836 | 0025 0216 | 92400 | 0604 | 9801

| ke far] b =
o
=
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TEOMETPUS

e CyMMa YIJIOB BBIIYKIOIO 71-yrodpHHKA pasaa 180°(n—2).
¢ Pagmyc r OKpYXKHOCTH, BIHCAHHOH B IIPAaBHIBHEIH TpPEYTOIBHHK CO

o 3
CTOPOHOH . paBeH ?L’I .

¢ Pagmyc R OKpyXHOCTH, ONHCAaHHOH OKOJI0 HPaBHIBHOTO TPCYTOIbHHKA

. 3
CO CTOPOHOH d . PpaBCH TL’I .

¢ Jlna tpeyronsauka ABC co ctopoHamu AB=¢, AC=b, BC=a:

a _ b c

sind sinB - sinC

=2R,

rae R — paxmyc ommcaHHOMH OKPYKHOCTH.
e Jlna tpeyronsHuka ABC co croporamu 4B =c¢, AC=b, BC=a:
c?=a’+b*—2abcosC.

¢ Dopryna LIHHEI | OKPYKHOCTH panuycoM R:

[=2mR.
e Qopmyna AmHHBI | OYyTH OKpPYHOCTH pagmycoM R, Ha KoTopyio
OIHpaeTeA NEHTPAIBHBIH YTOI B () TPALycoB:

= 2nRp .

360

e QopMmyna mIomaxH S mapayIeIorpaMMa cO CTOPOHOH a H BEICOTOH /.,
IpoBeIEHHOH K 3TOH cTOpoHE:

S=ah.

e QopMmyna ImIoOmaiH S TPEYTOIBHHKA CO CTOpPOHOH @ H BbIcOTOH /i,
NpoBeAEHHOH K 3TOH cTOpOHE:

S=lah.
2

e Qopmyna wiomanH S TPANClHH ¢ OCHOBAHHAMH a . b H BEIcoTOH h:

_a+b

S h.

¢ Qopwmyna mIomagH S Kpyra pagHycoM R:

S=nmR>.
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Yactp 1

Omeemamu K 3a0anuam 1-20 senaomcesa wucio uiu nociedo8ameibHOCHb
uugp, komopute cnedyem 3anucamo ¢ bJIAHK OTBETOB M 1 cnpasa om
HOMeEpa cOOmMeemMcmeyowezo 3a0anus, Havuhas ¢ nepeoi kiemouku. Eciu
OMmeemom s6IAeMmMcs NOC1e008AMENbHOCHb WUPp, Mo 3anumume eé 6e3
npo0ey06, 3ananblx U OPY2UX 0ONOJHUMEIbHBIX CUMB0.]108. Kajcovlil cumeon
nuwiume 6 OMOEIbHOU KemouKe 6 COOMEEHCHEUU C NPUBCOEHHLIMU 6
onanke obpazyamu.

| Ilpouumaiime gnumamenvio mekcm u goinoanume 3a0anus 1-5 |

XO035IMH JTaYHOTO Y4YacTKa CTPOMT OaHIO ¢ IapHBIM OTAeleHHeM. Paszmeps
MapHOTO OTAEJEeHMsS: AnuHa 3,5 M, wupuHa 2 M, Bbeicota 2,1 M. Iy pa3orpesa
MTApHOTO TMTOMEIIEHHS MOXHO HCIOIB30BATh JEKTPHUECCKYTO HIIH JPOBSHYIO IIEYb.
Tpu BO3MOXKHBIX BapuaHTa JaHbl B TAOJIHIIE.

Ileun Tun OrannuBaeMmblii | Macca, Kr Ilena,
00BEM, Ky0. M pyo.

Kunnmanmxkapo JIPOBSIHAs 8-12 40 19000

Oronék JIPOBSIHAs 10-16 48 21000

Oka JNEKTpUUECKast 9-15 15 16000

Jlst yCTaHOBKM JPOBSIHOW I1€YM JIOTIOJHUTEJIBHBIX 3aTpaT He MoTpedyercs.
YcraHoBKa 3J€KTPUYECKON Neur nMoTpedyeT MoJBeJeHne ClIelManbHOTro Kabes,
4yro oboiinércss B 8000 py6. Kpome TOro, Xo3siMH MOACYMTAN, YTO 3a TOJ
aneKkTpudeckas neub uspacxoayeTr 2400 KHIOBATT-4acOB DJIEKTPOIHEPTUH 10 4
py6. 3a | kuioBarT-4yac, a ApOBsHAS IEeUb 3a IoJ U3pacXoayeT 2 KyO. M JIpoB,
KoTOopbIe 00oiimyTes mo 1600 py6. 3a 1 ky0. M.

Haiigute 06b€M apHOTO OT/AENeHus cTposielics 6anu (B Ky0. M).

OrTBeT:

Ha cxompko pyOmei npoBsHas medyb, HOAXOAIMIAs 10 OTAINTUBAEMOMY OOBEMY
MAapHOTO OTAEJIEHUsI, 000MIETCS NemIeBIIe INEKTPUUECKOH € YIETOM YCTaHOBKHU?

OTBeT:
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Ha ckonpko pyOneit skciutyaranusi ApOBSHOMW He4H, KOTOpas HOAXOAUT II0 III Haiinute 3HaYeHue BBIpaXKeHUS —]
OTarIMBaeMoMy 00bEMY ApHOTO OT/IENCHNUS, 000HAETCS IeIIeBIIe IKCILTy aTal[iN 1 U
3NEKTPUUYECKON B TedeHue rojga’? T 1 m
—_ + _
OrtserT: . 30 " 42 §
Ortser: o
JocraBka nedn n3 Marasusa 1o ydactka crout 600 pyomneir. [Ipu mokynke meun O
nenoi Beimre 20000 py6ineii marasus npenaraet ckuaky 5% na ToBap u 40% Ha ) 90
noctaBky. CKOJIbKO OYAET CTOUTH MOKyNKa ey « OrOHEK» BMECTeE C JOCTaBKOM Mex 1y KakuMH 9HCIaMH 3aKTI0UCHO YHCyIo V787 O
Ha THX YCIOBUSX? 1)25u27 L
OtBer: 2)4us %
3)77u79 .
4)8u9 S
Xo3suH BEIOpan IpoBsHYI medb. UepTéx mmednm moka3aH Ha puc. 2. Pazmepsr =
YKa3aHbl B CM. Otger: S
Halinure 3HaueHue BoIpakeHUs %
KOXKYX bS:b% - pS N
o
npu b = 4. o
(o)
Orser: (@)
~
TONKA III Hailinure kopeHb ypaBHEHHUS —
=
4(x —8) = —5. —
OrtserT: =
—
—
=
Puc. 1 Puc. 2 ==

[leur cHaOkeHa KOXKYXOM BOKpYI JABEpLBI TONKH. BepxHss dacTh KoxXyxa
BBITNOJIHEHA B BUJIE apKH, IPUBAPEHHON K NEpeIHEN CTEHKE M0 Iyre OKPYKHOCTU
(cM. puc.). s yCTaHOBKM TI€YKH XO3SMHY IOHAIOOMIOCH Y3HATh paanyc
3akpyrieHus apku R. Pa3Mmepsl koxkyxa noka3zaHsl Ha pucyHke. Haiinure paguyc
B CAaHTUMETPAX; OTBET OKPYTIIHUTE /10 ECSTHIX.

N
—
OrtBeT:
- [Of=={0]
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Ponurensckuii komuter 3akynwi 20 masnoB JUid MOJAPKOB JETSAM B CBSI3U C
OKOHYaHHEM y4eOHOro rona, u3 Hux 10 ¢ mammaamu u 10 ¢ BUIaM#u ropojioB.
Iomapku pacmpenensoTces ciaydalHbIM o0pa3oM Mexay 20 HeTbMH, Cpeau
koTopex ecTb Koss. Haiinute BepositHOCTh TOro, yto Kone nocranercs masn ¢
MaIlIHOM.

OrtBer:

YcTaHOBUTE COOTBETCTBHE MEXIY rpadukaMu GyHKIUH U (OpMyIaMH, KOTOPbIE
UX 3a7a10T.

FTPADUKHA
A) y B) ¥y B) ¥

1 1

1
01 x

0 1 x 01 x
DOPMYINbI
1) y:%f 2) y:2—1:2 3) y:\/E

B tabnmie no kaxxaoi OyKBOW YKa)KUTE COOTBETCTBYIOIIUI HOMEP.

A|b |B

OTBeT:

LleHTpoCTpeMHUTENLHOE YCKOPEHHE TIPH JBUKEHMH 110 OKPYKHOCTH (B M/C?)
BBIUMCIISIETCS 10 popMylie @ = w?R, Tae w — yriosas ckopocTsh (B €1), R —
panuyc okpyxHoctH (B MeTpax). [Toab3ysice atoii popmysoi, HalauTe paguyc R,
€CJIM yTJIoBasi CKOPOCTh PaBHa 9,5 C™1, a IeHTPOCTPEMUTENBLHOE YCKOPEHHE PABHO

180,5 m/c?. OtBer naiiTe B MeTpax.

OTBeT:
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VYkaxure HEPABCHCTBO, KOTOPOC HE UMECT pemeHHﬁ.

1)x2—-8x—-83>0
2)x2—8x+83<0
3)x?—8x—83<0
4)x*—-8x+83>0

OTBeT:

TypHCT HIeT U3 OTHOTO TOPO/A B IPYTOi, KaXKIbIl IeHb IIPOXO OOJIBINE, YEM B
MpeABI YNNI A€Hb, Ha OJHO U TO XK€ paccTosiHue. M3BecTHO, UTO 3a MepBbIil eHb
TypucT mpouien 8 KwioMeTpoB. Omnpenenure, CKOJIbKO KHIOMETPOB IIPOIIEN
TYPHCT 3a YETBEPTHIH JICHB, €CIIH BECh Iy Th OH Ipomien 3a 10 nHei, a paccrosHue
MEXAy TOpoJaMH cocTaBisieT 215 KuioMeTpoB.

OTBeT:
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OpxuH U3 yriI0B paBHOOSAPEHHOH Tpameun paBeH 99°. Halinure MEHBIIHI yTou

atoit Tpaneuuu. OTBET NaiTe B rpaaycax.

OrtBer:

OKpy>KHOCTh C HEHTpoM B Touke O omnmMcaHa OKOJO pPaBHOOEAPEHHOTO

TpeyronsHuka ABC, B xotopom AB = BC u £ABC = 123°. Haiinute yron BOC.
OtBer paiite B rpagycax.

B

pyad

W

OTBeT:

Ilepumerp TpeyronbHuka paBeH 50, ogHa u3 cTopoH paBHa 20, a paauyc

BIIMCAHHOM B HETO OKPYXKXHOCTHU paBCH 4. HaI>'I,I[PIT€ IJiomanb 3TOro TpeyroJibHUKa.

L e

OTBeT:
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Ha knergaroit 6ymare ¢ pasmepom kietkn 1 X 1 m3o0pakena Tpanerwms. Haiinure
JUIMHY €€ cpelHei TUHuN.

OTBeT:

Kaxoe u3 cienyronmx yTBepxaeHuii BepHO?

1) AnaroHanu poMOa paBHEL.

2) OTHOLICHHKE TUIOIIA/ICH TONOOHBIX TPEYTOJILHUKOB PaBHO KOA(Q(ULUECHTY
momoous.

3) CepenuHHbBIC TEPIICHANKYIAPHI K CTOPOHAM TPEYTONBHUKA [IEPECEKAIOTCS B
TOYKE, SBIISIOMICHCS LIGHTPOM OKPY>KHOCTH, OUCAHHON OKOJIO TPEYTONbHUKA.

B oTBer 3anuiinTe HoMep BEIOPaHHOTO yTBEPIKICHUSI.

OTBeT:

He 3a06yobme nepenecmu 6ce omeemvl 6 ONaHK omeemoe Ne 1 @
cooOmeemcmeun ¢ UHCMPYKUUell N GbINOIHEHUIO PAOOmMbl.
IIposepvme, umoodvl Kas)xcovlit omeem 0vl1 3anucan 6 CMpPoKe ¢ HOMEPOM

coomeemcmaeyrouiezo 3a0anus.
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Yactp 2

Ilpu evinonnenuu 3adanuit 21-26 ucnonwvsyiime bJIAHK OTBETOB Ae 2.
Chauana ykaxycume Homep 3a0aHUs, 4 3ameMm 3anUUILME €20 peuieHue U
omeem. Iluwiume uémko u pazéopuuso.

Pewute ypaBHenue

X2 —6x+V6—x=v6—x+7.

Paccrosane Mexy npuctanamu A u B paro 140 kM. 13 A B B o Teuenuto peku
OTIIPaBUJICA IIJIOT, a 4Yepe3 Yac BCie] 3a HUM OTNpaBHJIach MOTOPHas JIOJKA,
KOTOpast, NpUOBIB B MyHKT B, ToTUac noBepHysa oOpaTHO U Bo3BpaTuiack B A. K
9TOMY BPEMEHH IUTOT Mporuibll 51 kM. Haiiiute cKopocTh JIOAKH B HETIOIBUYKHOM
BOJIE, €CJIM CKOPOCTh TEUEHHsI PEKU paBHa 3 KM/4.

IMoctpoiite rpaduk GyHKINH

y=lx* -9l

Kakoe HanGounbIee 9nciio o0mux Touek rpadik JaHHOH (QyHKIIME MOXET HMETh
C TIPSIMOH, MapaJuIeNbHOM ocu abcrucce?

Oxkpy>xHOCTb nepecekaeT ctoponsl AB u AC tpeyronbauka ABC B Toukax K u P
COOTBETCTBEHHO U IPOXOAUT uepe3 BepiunHbl B u C. Haitnure niuny orpeska KP,

eciu AP = 36, a cropona BC B 1,8 pa3a menblie CTOpoHbI AB.

OKpyXHOCTH C LIEHTpaMH B TOYKax | ¥ / HE UMEIOT OOIINX TOYEK, M HU OJIHA U3
HUX HE JIKHAT BHYTPH Jpyrod. BHyTpeHHsAs oOmas kacaTelnbHass K 3THUM

OKPYXKHOCTSIM JIEJIUT OTPE30K, COSAMHSIOIIUN UX LIEHTPHI, B OTHOLICHUH M:T.
Jlokaxxure, 4TO IUAMETPBI 3TUX OKPY>KHOCTEM OTHOCATCS KaK 1M: N.

B tpanenuu ABCD ocnoBanust AD u BC paBHBI cooTBeTcTBEHHO 49 u 21, a
cyMMa yrioB npu ocHoBanuu AD pasna 90°. Haiinure paguyc OKpy>KHOCTH,
mpoxoismiei yepe3 Touku A u B u kacarometicst npsimoi CD, ecnu AB = 20.

IIposepvme, umoodwvl Kaxcovlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCmMEyIou|e20 3a0anusl.

© 2020 Bcepoccuiickuii npoekt «OIr'3 100BATOB» vk.com/ogel00ballov
CoctaBuTtens: Lkona Mudaropa

TpeHpoBOYHbI BapuaHT Ne5

O6cyxaeHune 3aganuii: https://vk.com/topic-88725006 40825331
Pa3speluaetca cBobogHOe KONMMPOBaHME B HEKOMMEPYECKUX 0Bpa3oBaTerbHbIX Lensx

~

oN AUA NI9HhO90dNHEdL

MAUNTNANIEAD - 206002

St

=


http://vk.com/oge100ballov
https://vk.com/shkolapifagora
https://vk.com/topic-88725006_40825331

MaTtemartuka. 9 knacc 2021r.

O npoekre «IIpodHbIil OI'D KaKAYIO HEAETI0»
JlaHHBIA KMM COCTaBJIEH KOMaHJOW BCEPOCCUHCKOIO BOJIOHTEPCKOIO MPOEKTa
«OI'> 100 oGammos» https://vk.com/ogel00ballov wu  6e3Bo3Me3nHO
pacrpocTpaHsieTcs 1711 TF0OBIX HEKOMMEPUECKHX 00pa30BaTEIbHbIX IIENEH.

Hamun omu6ky B Bapuanre?
Hanummure HaMm, noxkanyiicta, 1 Mbl 00513aTeJILHO €€ ucnpaBuMm!
Jas 3ameuanmii n moskeaanmii: https://vk.com/topic-88725006 40825331
(Tak:Ke JOCTYIMHBI IPyrue BAPHAHTHI LISl CKAYNBAHNSA)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

IIpeamer: | MaremaTuka

Crax: | 10-i rox rotosmro k ET'D u OI'D

Ha6pan 98 6amo Ha EI'D o maremaruxke (Ipoguib)
20 yuenukoB Habpamm 90-99 6amuros Ha EI'D 2020
Beicuee oopasosanue (TI'Y, 2009-2014)
[MoGenurens TPEX OMMMITHAL 11O BBICIICH MaTeMaTHKe

Peramun:

AxkayHT u | https://vk.com/eugenel0
rpynna BK: | https://vk.com/shkolapifagora

FOTy6 n | https://youtube.com/IIkoxalludaropa
uHcTarpam: | https://instagram.com/shkola_pifagora

© 2020 Bcepoccuiickuii npoekt «OIr'3 100BATOB» vk.com/ogel00ballov
CoctaBuTtens: Lkona Mudaropa

TpeHpoBOYHbI BapuaHT Ne5

O6cyxaeHune 3aganuii: https://vk.com/topic-88725006 40825331
Pa3speluaetca cBobogHOe KONMMPOBaHME B HEKOMMEPYECKUX 0Bpa3oBaTerbHbIX Lensx
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