EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

Enunblii rocy1apcTBeHHbIH 3K3aMeH
no MATEMATHUKE

ba3oBblii ypoBeHb
NHCcTpyKuIMSs M0 BHINOJHEHUIO Pad0ThI

Ok3aMeHamoHHast paboTa BKJIodaeT B cebs 21 3amanue.

Ha BrmmonHenne pabots! otBoguTes 3 yaca (180 MuHyT).

OTBeTHl K 3aJaHUSAM 3allUCHIBAIOTCS IO MPHUBEAEHHBIM HIDKE OOpasiam
B BUJE 4YMCJIA WIH IociefoBarenbHOcTH 1udp. CHavana 3aluIIMTE OTBETHI
K 3a[JaHusIM B II0JIe OTBETa B TEKCTe palboThI, a 3aTeM MEpPEeHEeCUTe MX B OJaHK
oTBeTOB Ne 1 cripaBa OT HOMEpa COOTBETCTBYIOIIETO 3a/1aHusl.

OtBer: "018 - O ’ 8

Ecmm oTBeTOM siBIsieTCs IOCJICAOBATCIBbHOCTD L[I/I(l)p, KakK B HpI/IBG)IéHHOM
HWKE MPUMEPE, TO 3ANUIIUTC 3Ty MOCICAOBATCIBLHOCTL B Omank orBeToB Ne 1
6e3 Hp06CHOB, 3alAThIX U IPYTUX JONTOJTHUTEIIBHBIX CUMBOJIOB.

A|B|B|T
OTB6T24312

34312

Bce Omamkm EI'D 3anomHArOTCSs ApKAMH  YEPHBIMH  YEPHMIIAMHU.
Jonyckaercs MCNOIb30BaHUE TE€IEBON UM KaIWLISIPHON PYyUKH.

HpI/I BBIITOJTHCHHUH 3aﬂaHHﬁ MOXHO II0JIB30BATHCA YEPHOBUKOM. 3anucu
B YEPHOBHKeE, a TAK/Ke B TeKCTE KOHTPOJILHBIX H3MePHUTEIbHbIX MATEPHAIOB
He YYHTBIBAIOTCS IPU OLlCHUBAHUM PaldoOThI.

Baﬂﬂbl, IMOJIYYCHHBIC Bamu 3a BBITIOJIHEHHBIE 3aJaHus, CYMMHPYIOTC.
[TocrapaiiTech BBIIOJIHUTH KaKk MOYKHO OOJIbLIE 331aHUi ¥ HAOpaTh HauOOJIbIIee
KOJINYECTBO 0aJlIOB.

[Tocne 3aBepuieHust pabOTHI IPOBEPHTE, YTO OTBET Ha KaKAOE 3aJaHKe
B O1ankax oTBeToB Nel ObUI 3amKcaH MO NPaBHILHEIM HOMEPOM.

Kenaem ycnexa!

TpeHVpoBOYHbIN BapuaHT Nel4 1/8

CnpaBo4HbIe MaTepHAJIbI
Aaredpa

Tabmmia KeagpaToE Henk THcen ot 0 go 99
Emurpier
0 1 2 3 4 5 3] 7 ] 9
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 [ 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | GBRY | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CroficTea apHdMeTHIECKOrO KBAIPATHOTO KOPHA

Jab=a b npraz0. 520 %=%HPHGBU-5>0

KopHH KBEaOpaTHOIC YPAEHEHHA ax +bx+c=0, a%0
—b—+/b"—4 _bayB—4 :
= > iy X, = i 2 i npr 5" —4ac=0

x:—% IpH b —4ac=0

!

DOPMYIEl COKPAITEHHOTD YMHOKEHHT
(a+b)'=a +2ab+b"
(a—b)'=a’-2ab+b’

a’—b’=(a+b)(a-b)
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb. TpeHVpoBOYHbIN BapuaHT Nel4 2/8
CimeneHu 1 aocapugm HMaommon uzyp
CRoHACTEA CTENIEHH CeoificTea JTorapHdna ITapammenorpanms TpeyroneHHE
npr a=0. b=0 mpE a>0, azl, b>0, x>0, y>0 5 1 i
=—a
o =% S95a?_p 5/ n, S=ah, b‘ 2a
a log,a=1 AT §=absmy m s=Labsiny

n m_ _n+m a a 2
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n
L=g"" log, (xy)=log,x+log, ¥ Tpanems PoMb
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{a” ']m—aw hg"_T l'—log x—log, ¥ —'\\ 5 d. d,. d, — marosam

: E h s=2%%

m 1
(ab)'=a" -B" log, b =klog, b \ - ‘V S=5dyd;
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

TparosoMeTpHdecKHe (PYHRIHH

IIpAMOYTONBHEIH TPEVTONMEHEE T pHrOHOMETPHIECKATL OKDVEHOCTE
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OcHOBHOE TPHTOHOMETPHHUECKOE TOEIECTRBO. S1N W+ COs O =1

HekoTopEle 3Ha9eHHA TPHTOHOMETPHHECKHY (JVHIITHA

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

o |PHEE 6 4 3 I A B
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TpeHVpoBOYHbIN BapuaHT Nel4 3/8

Omeemom K Kaxcoomy 3a0anuio A611emca KOHEeUHas 0ecAmuyunas opoon,
unu yenoe Hucno, unu nocneooeamenvuocmsy yugp. Omeem cnauana
3anuwiume 6 noie omeema 6 meKcme papomel, a 3amem nepeHecume 6
BIIAHK OTBETOB N 1 cnpaga om nomepa coomeemcmayionezo 3a0anus.
Kaowcoyro wugppy, 3nax «mumnyc» u 3anamyrw nuwiume 6 O0mOeaAbHOU
K/lemouKe 6 CcOoOmeemcmeuu ¢ HNPUBeOEHHvIMU 6 O]1aHKe oOpasyamu.

Eounuybl uzmepenuii nucams ne HyjcHo.

Tenmoxon paccuntan Ha 750 maccaxxupos u 25 wieHoB KoMaHIbl. Kaxknas
cracaTrelibHas IIII0IKa MOKeT BMecTUTh 70 yemoBek. Kakoe HauMeHbllee Ynuciio
LIJTIOIIOK JIOJDKHO OBITH Ha TEIIOXO0/Ie, YTOOBI B CIydae HEOOXOAMMOCTH B HUAX
MOHO OBLIO Pa3MECTUTDh BCEX MACCAXKUPOB U BCEX WICHOB KOMAH/IbI?

OTBeT:

YcTaHOBHTE COOTBETCTBHE MEXY BEIUIMHAMH U UX BO3MOKHBIMH
3HAYEHHUSMU: K KQXKJOMY 3JIEMEHTY MEepBOro cTosiblia noaoepure
COOTBETCTBYIOUIMH JIEMEHT U3 BTOPOT'O CTOJIOLA.

BEJIMYNHBI 3HAYEHUWSA
A) 00BEM siiuKa ¢ sI6I0KaMu 1) 108 n
B) 00béM BozEI B 03epe XaHka 2) 900 m3

B) 00BEéM OyTHUTKH COEBOTO coyca 3)0,2 1
I') 00BEM OacceitHa B CHIOPTKOMILIIEKCE 4) 18,3 kM3

B Tabnmie nox kaxxaoi OyKBOH, COOTBETCTBYIOIICH BETMIHNHE, YKAKATE HOMEP
e€ BO3MOKHOI'O 3HAUCHUS.

Ometr:| A|B| B| T
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

Ha pucyHke >KMpHBIMM TOUYKaMH NOKa3aHa [[eHa NaJuIajiys, yCTaHOBJICHHAs
HenTpobdarnkom PO Bo Bce paboune quu B okTsiOpe 2010 roma. 1o ropuzonTamm
YKa3bIBAIOTCS YHCIIa MECAIa, TI0 BEPTUKAIN — [IeHa NaJuaaus B pyorsx 3a
rpamM. [y HarmsAHOCTH KUPHBIE TOYKH Ha PUCYHKE COCIHMHEHBI TMHUCH.
OnpenenuTe N0 PUCYHKY HANMEHBINYIO [IeHy Hayutaaus B mepuon ¢ 14 mo 26
okTA0ps. OTBET naiiTe B pyOIax 3a TpaMm.
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Ortser:

abc
4 [Tnomans TpeyronbHUKA MOXKHO BBIYHCIUTH MO popMyiie S = r TAe a, bu

C — CTOpPOHBI TPEYTOJIbHUKA, & R — paguyc OKpy>KHOCTH, ONIMCAHHOH OKOJIO
3TOT0 TPEYTroNbHUKA. TTOJIB3YSCh 3TOH GopmyIoit, Haitaute S, eciu a = 10,

b=9,c=171/1R=1—5.

OTBeT:

B cny4ailHOM JKCHEpUMEHTE CHUMMETPHYHYIO MOHETY OpOCalT IBaXKIBbl.

HaiinuTe BeposTHOCTB TOTO, UTO BO BTOPOI pa3 BBIIAIET TO XK€, YTO U B IIEPBBIN.

OTBeT:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel4 4/8

III ABTOMOOMIIBHBIN JKypHAJ ONpeessieT pEHTHHT aBTOMOOMIIeH Ha OCHOBE

mokasareei 6e3omacaoctu S, kombopta C, pyHKIIMOHATEHOCTH F, KadecTBa
u nu3aiina D. PetuHr R BeIYHCIsACTCS IO hopMyIie

R_3S+ZC+2F+2Q+D
B 50 :

B Tabnmie gaHbI MoKa3aTenH TPEX MOeIe aBTOMOOHIIEH.

:;iino;“m BesonacHocTb  [KomdpopT |PyHKLMOHANBHOCTD KayectBo  [[lsaiiH
A 1 3 1 4 ‘4

5 5 5 1 4

B 4 4 2 3 3

Halinure HauBBICIIMI PEHTHHT aBTOMOOHMIIS U3 MPEICTABICHHBIX B TA0JIUIIE
MOJEJICH.

OTBeT:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

Ha pucynke uzo0paxén rpadux ¢pynkuuu y = f(x) u ormeuensl Touku 4, B, C
u D na ocu Ox. ITonb3yschk rpaMKoM, MOCTaBbTE B COOTBETCTBHE KAXKIOHW TOUKE
XapaKTePUCTUKH (HYHKLUUH U € TIPOU3BOIHOM.
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TOYKH XAPAKTEPUCTUKH ®YHKIIUU U
NPOU3BOJHOU
A 1) 3HaueHne QyHKIUK B TOUKE ITOJIOKHUTEIBHO, 8 3HAYCHUE
TIPOM3BOAHON (YHKIIMU B TOYKE OTPHUIATEIHEHO
B 2) 3HaueHne PyHKIUH B TOUYKE OTPUIIATENHHO, U 3HAYCHHE
MIPOM3BOAHON (YHKIIMU B TOYKE OTPUIATEIHHO
C 3) 3HadeHue (YHKIMH B TOUKE MTOJIOKUTEIBHO, 8 3HAUCHHE
NIPOU3BOAHON (DYHKIMU B TOUKE MOJIOKHUTEITBHO
D 4) 3HaueHNe (PYHKIINH B TOUKE OTPUIATEIHHO, U 3HAUCHHUE

NPOU3BOIHOM (PYHKIIMH B TOUKE TTOJIOKHUTEIHHO

B Tabnuie noa kaxoit OykBol yKaHUTe COOTBETCTBYIOLIMN HOMED.

Omer:| A| B| C| D

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel4 5/8

Ha 3umneii Onumnuane coopuast Kanazapl 3aBoeBana Menaiei 0ojblie, 4em
coopHas Hunepnannos, coopnast benopyccun — MeHbIe, yem cOopHast
Hunepnannos, a coopnas [lsetinapuu — MmeHbIne, veM cOopHast Kanaap!.
Bribepute yTBep)KaeHNsI, KOTOPHIE BEPHBI IPH YKA3aHHBIX YCIOBUSX.

1) V3 na3BauHBIX COOpHBIX KOMaHa beropyccun 3aHsuia BTOpoe MECTO 110
YHUCIly MeIaleH.

2) Coopnas benopyccuu 3aBoeBania MeHbIIE Megasiek, yeMm cOopHas KaHapl.
3) Cpeau Ha3BaHHBIX COOPHBIX €CTh TPH, 3aBOCBABIIINE PABHOE KOJUYECTBO
MeJaNen.

4) Coopuas Kananel 3aBoeBaiia O0IbIIEe Meaiei, 4eM KaKaast U3 OCTATbHBIX
TpEX COOPHBIX.

B otBere 3anmmmTe HOMepa BEIOpPAaHHBIX YTBEPXKACHHUH 0€3 MPoOeIoB, 3amsThIX
U JIpyTUX JOTIOJIHNATEIHHBIX CHMBOJIOB.

OTBeT:

IL1an mectHOCTH p336I/IT Ha KJICTKH. Kaxcz[aﬂ KJIeTKa 0003HaYaeT KBagpar 1M X
1 M. HaﬁﬂI/ITe mjiomazab y4acTKa, BbIICJICHHOT'O Ha IJIaHE. OrtBeT IlaﬁTe B
KBaJIpATHBIX METpax.

OtBerT:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

YenoBek CTOUT Ha paccTostHUM 12 M OT cTos10a, Ha KOTOPOM BHCHUT ()OHAph,
pacnoJyioKeHHBIN Ha BbicoTe 9,5 M. JInmuHa TeHu yenoBeka paBHa 3 M. Kakoro
pocrta 4genoBek (B MeTpax)?

-

~

\ [
kol
3m

12m

OTBerT:

ITnockocTs, mpoxoasias yepe3 Touku A, B u C (cM. puc.), pazouBaer
MPaBUIIBHYIO TPEYTOIBHYIO PU3MY Ha J1Ba MHOTOTpaHHKUKa. CKOJIBKO BEPIIHH Y
TMOJYUYMBIICTOCA MHOTOI'paHHUKa C MEHBIITHUM YHUCIIOM FpaHeﬁ?

~__}

OTBeT:

B paBrobGenpennom tpeyronsauke ABC ocHoBanue AC paBHO 32, miomags

TpeyroyibHuka pasHa 192. Haiinute miimay 60KoBO# cTOpoHbI AB.

B

A C

OTBeT:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Nel4 6/8

O06béM KoHyca paBeH 601, a ero BeicoTa paBHa 5. Haiiaure paanyc ocHOBaHHUS
KOHYycCa.

5,6
1,7-1,6

OTBeT:

Bank nHauncnser Ha cpounsid Bkiag 11% roqoBeix. Brimagauk moioxui Ha cuér

4000 pyOmneii. Ckonpko pyOsieit OyaeT Ha 3TOM CU€Te Yepe3 ToJl, CCIH HUKAKUX
omnepanuii, KpoMe Ha4HuCJICHHsI MPOIIEHTOB, CO CYETOM MPOBOIUTHLCS HE OymeT?

OrtBerT:

Haiinute 3HaueHne BbIpaXeHUs

(0,1)% - 103 - 22,

OtBerT:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

Ka)K,HOMy us3 ‘IeTBIpéX HEPABCHCTB B JICBOM CTOJ'I6II6 COOTBETCTBYCT OAHO 13
peH.IeHPIfI B ITpaBOM CTOJ'I6I_IC. VcTaHOBUTE COOTBETCTBHE MCIKAYy HEPAaBECHCTBAMU
1 UX pCHICHUAMU.

HEPABEHCTBA PEIIEHUS
A)2¥>2 Dx=>1

B) 0,5% > 2 2)x<1

B) 0,5% < 2 )x< -1
r2*<2 4)x=-1

Brmmmte B puBen€HAYIO B OTBETE TAONHITY MO KaXK0H OYKBOM
COOTBETCTBYIOIIHI HOMEP pEIICHUS.

Omer:| A| B | B[ T

Haiigure mecTu3Ha4HOE HATYPaIbHOE YUCIO, KOTOPOE 3aIHCBIBAETCS TOJIBKO
mudpamu 2 u 0 u nenurcs Ha 24. B oTBeTe yKaknTe Kakoe-HUOY/Ib OZHO TaKoe
YHCIIO.

OTBeT:

Ha wmsrorosnennn 60 meraneii mepBeIil paboumii TpaTUT HA 4 Yaca MEHBINE, YeM
BTOpOIi paboumii Ha n3rotoBieHne 80 Takux ke aeraneil. I3BecTHO, 9TO MEepPBEIA
pabouuii 3a yac nenmaet Ha 2 metand 0oJbiie, 4eM BTOpoi. CKOMBKO JeTanei 3a
qac JienaeT BTOpon paboumii?

Ortser:

[TpssMOYTOJIBHUK pa30UT Ha YETHIPE MEHBIIUX MPSIMOYTOJIHUKA IBYMSI
IPSIMOJIMHEMHBIMU pa3pe3amu. [lepumeTpsl TpEX U3 HUX, HAUMHAS C JIEBOTO
BEPXHETO U Jajee 0 4acoBOM cTpenke, paBHbl 24, 28 u 16. Halinure nepumetp
4eTBEPTOTO NMPSIMOYTOJIHHUKA.

OTBeT:

TpeHVpoBOYHbIN BapuaHT Nel4 718

He 3a06yobme nepenecmu 6ce omeemwvl 6 OnanHk omeemos Ne 1 @
coomeemcmeul ¢ UHCHPYKyuell no 6bINOTHEHUI0 PAdOnbl.
IIposepvme, umoodvl Kaxcowvlii omeem Obll 3aNUCAH 8 CIMPOKE C HOMEPOM

coomeemcmeyrouiezo 3a0anus.

~
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https://vk.com/wall-40691695_66680
https://vk.com/wall-40691695_98328
https://vk.com/doc58903574_678676191?hash=fJUpw16y2LNcDqQ6TlmfFZ4duuzkvRpbTpDmnvGpKPo&dl=t9ZLrxSf5zB7Oh3c6tSMWwyJqdZ4zwBbwW8dlx7XVNP
https://vk.com/doc58903574_678676192?hash=W0pd8vhT04OJM7e0GLLRWQpc944vpr4mnZnMVMzu3rP&dl=nh58guKb8uzelhIBe6J94IKreyBUNZkzzI5VKelrdpX
https://vk.com/doc58903574_678676193?hash=RRx3a30TddDAZGDIuy4ptMwy8rhaqZ8TbBBnSl6c33X&dl=xhHkNbQmhKuwD5JFOys0SvEhSy4RPUnvN9ZuviXZ4dP
https://vk.com/doc58903574_678676194?hash=fbBthHevgY4dZTdRPAZVOkQviHvGZmLkB6wNcBgjf8w&dl=eAk6dZI4zHJrlKwgyhQIUms3oly5sQw5fiRDaLfQZQP
https://vk.com/doc58903574_678676195?hash=LDhMtnI9ibML6PsUZICTwsFwQthzk6nCm2MIpEcxAvD&dl=F7otmqezRIV61FzV2t5xSnXbu1nP9lBmQbz4JfoTlAw
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

CucreMa OLeHMBAHHSA JK3aMEHALTMOHHOM Pad0ThI 0 MATEMATHKE
(6a30Bblii ypoOBeHb)

[MpaBuiibHOE pelIeHre KaxIoro u3 3amanuii 1-21 ouenuBaercs 1 Gayuiom.
3ajjaHue CUMTaeTCs BBINIOJIHEHHBIM BEPHO, €CJIM OTBET 3amlucaH B TOH (opme,
KOTOpasl yKa3zaHa B HWHCTPYKIHMH II0 BBIIIOJIHEHHIO 33/1aHWSA, M TIOJHOCTBHIO

COBIIAACT C OTAJIOHOM OTBETA.

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

3?;31‘:3; IIpaBMIBLHBIN OTBET
1 12
2 1432
3 564
4 36
5 0,5
6 0,76
7 4123
8 24
9 4
10 1,9
11 6
12 20
13 6
14 56
15 4440
16 40
17 11
18 1342
19 220200 mm 202200 wm 222000
20 8
21 12

TpeHVpoBOYHbIN BapuaHT Nel4

8/8
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https://vk.com/doc58903574_536562421?hash=c473819212de358c9c&dl=86b974ea46be4834bd
https://youtu.be/7luW8EnRorU?t=306
https://vk.com/doc58903574_522010165?hash=307a44bbbe8b399378&dl=ec7ebf80f8b6200650
https://youtu.be/iYC08HfD7uM?t=459
https://vk.com/doc58903574_517433328?hash=824b62783f27b7949a&dl=72bd6ccf51baffb733
https://youtu.be/_AcABGfWh-o?t=486
https://vk.com/doc58903574_543517495?hash=824c2076d06846a840&dl=9ee45d9dfe44c0ae58
https://youtu.be/RFZpa8zXWwQ?t=218
https://vk.com/doc58903574_539326844?hash=36fa471c32630b2de1&dl=dc84b1456461658019
https://youtu.be/D1i9JNfUZhw?t=510
https://vk.com/doc58903574_516501581?hash=eb1dfb3a1852adb92d&dl=412013f83e0b277147
https://youtu.be/d9_GQ5dWaCU?t=553
https://vk.com/doc58903574_526420396?hash=8fadfd8b96c0e15928&dl=c81fa14c545c21c7b0
https://youtu.be/0D6pTl0QRVw?t=769
https://vk.com/doc58903574_530154767?hash=97be14c786ad2f2e82&dl=49602d069e9cf4bb46
https://youtu.be/emginE5Cnow?t=1055
https://vk.com/doc58903574_532879607?hash=8223e511df73a84a9d&dl=9033aa4a04cb8bfd6f
https://youtu.be/n3AMJVooKBk?t=375
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