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 Ne16 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

JecaTsEn
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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)

~

9T osN AUA NI9HhOE0dNHAdL



https://vk.com/shkolapifagora

EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb. TpeHVpoBOYHbIN BapuaHT Ne16 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
a-a=a log, 1=0

n
L=g"" log, (xy)=log,x+log, ¥ Tpanems PoMb
a (1 b
{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 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TparosoMeTpHdecKHe (PYHRIHH

IIpAMOYTONBHEIH TPEVTONMEHEE T pHrOHOMETPHIECKATL OKDVEHOCTE
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TpeHVpoBOYHbIN BapuaHT Ne16 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 Hy cHo.

B mauke 250 mucros 6ymaru ¢opmara A4. 3a Henemio B oduce pacxoxyetcs 700
JucTOB. Kakoro HanMeHbIIIEro KOJIMYecTBa auek OyMard XBaTHT Ha 8 Hemems?

OrTBerT:

YcTaHOBUTE COOTBETCTBHE MEXKIY BEITUUMHAMH U UX BO3MOKHBIMH
3HAUYEHUAMU: K KQ)KJOMY 3JIEMEHTY EPBOTO CTONOIA Toa0epHTe
COOTBETCTBYIOUIMH JIEMEHT U3 BTOPOrO CTOJIOLA.

BEJIMYNHBI 3HAYEHUWSA
A) macca GyTOOoNBHOTO MIYa 1) 18 xr

b) macca noxneBoi kamu 2)2,8T

B) macca B3pocioro 6eremora 3) 20 mMr

I') macca cTupanbHON MaIIMHBI 4)750r

B Tabmnmie mos kaxxaoi OyKBOW, COOTBETCTBYIOMICH BETMIHHE, YKAKUTE HOMEP
e€ BO3MOKHOI'O 3HAUCHUS.

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

Ha pucyHke ®UpHBIMH TOUKaMH IMOKa3aHO CYTOYHOE KOJIUYECTBO OCAKOB,
BbinaaaBiux B Tomcke ¢ 8 mo 24 suBaps 2005 roaa. [1o ropuzonTanu
YKa3bIBAIOTCS YHCIIA MECSIIA, TI0 BEPTHKAIN — KOTMIECTBO OCAIKOB, BHIIIABIINX B
COOTBETCTBYIOIIUH I€Hb, B MIJUTMMETpax. J[J1s HarJsMHOCTH KUPHBIC TOYKH Ha
pUCYHKE coenHEeHBI TUHUAMHA. OTpeienuTe Mo PICYHKY, KaKOTo 4rcia 3a
JTAaHHBIHM [TepHOJ BIIEPBEIE BHIMAJI0 POBHO 1,5 MIIIIMMETPa OCaIKOB.
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OrtBerT:

Cpentee kBagpaTHIHOe TPEX uucen a, b u ¢ Beraucisiercs mo hopmyiie
a?+b2+c? .
q= /T Haitnure cpennee kBaapaTUuHOE YKCEIl V2,3u17.

Ortser:

B cbopruke 6mineroB o maremaruke Beero 20 OmieTos, B 11 n3 HEX BeTpedaeTcs
Borpoc 1o teme «Jlorapupme». Haligure BEposITHOCTH TOro, 4TO B CIIly4alHO
BHIODAaHHOM Ha SK3aMEHE OWJIeTe MIKOJIFHHKY JOCTAaHEeTCSl BOIPOC II0 TeMe
«JIorapupmsen».

OrtBer:

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

TpeHVpoBOYHbIN BapuaHT Ne16 4/8

Jlyist Toro 4ToOBI CBA3aTH CBHTED, X03siKe HY)KHO 900 rpaMMOB IIEPCTSIHOM
TIPsDKU CHHETO 1BeTa. MOXKHO KYTIHTh CHHIOK TIPsDKY 10 Tiere 70 py6ueti 3a 100
TpaMMOB, & MO’KHO KyIIHTh HEOKPALICHHYIO MPsIKyY 1Mo meHe 60 pyomeit 3a 100
TpaMMOB U OKpacuTh e€. ONH MakeTHK Kpacku cTouT 50 pyOiei u paccunTan
Ha okpacky 300 rpammoB npspku. Kakoii BapuaHT mokymku gemiesne? B otsere
HAIHIINTE, CKOJIBKO pyOIIei OyaeT CTOUTH 3Ta MOKYIIKa.

Ortser:

~
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EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 . MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb. TpeHVpoBOYHbIN BapuaHT Ne16 5/8
Ha pucyHke noka3aHo U3MEHEHHE IIEHbI aKLIIUI KOMIIAHUHM HA MOMEHT 3aKPbITHS Ecnu cioprcMeH, y4acTBYIOIUHI B OJIMMIMACKUX UIPaX, yCTAHOBUII MUPOBOM
OHMpIKEeBBIX TOPTOB BO Bce paboure aau B iepuo ¢ 1 mo 18 centsops 2012 roxa. PEKOPA, TO €T0 Pe3yIbTAT ABIICTCS U OJUMITHHCKUAM pexopaoM. Beibepure

ITo ropu3oHTany yKa3bIBalOTCS YHCIA MECSNA, 110 BEPTUKAIIN — [ICHA aKIVH B YTBEPKIEHHSI, KOTOPbIE BEPHBI IPU MPHUBEIEHHOM YCIOBHHU.

pyOusix 3a mTyKy. sl HArIAJHOCTH TOYKH COSAMHECHBI JTMHUEH.
1) Ecnu pe3ysibTaT CiopTCMeHa, y4acTByromero B OMMMINICKAX HIPaX, He

_|
U
T
S
1450 ABIISETCS ONMMITHACKAM PEKOPIOM, TO OH He SBIISETCA H MAPOBBIM PEKOPIOM. ny
1400 2) Ecnu pe3ynbpTaT CIOpTCMEHa, y4acTBYOMmEro B ONMMITHIICKIX UTpax, HE O
SIBJISIETCS OJTUMITUICKUAM PEKOPIIOM, TO OH SIBJISIETCS MUPOBBIM PEKOPJIOM. (v
1350 T — 3) Ecnu pe3yibTaT CIOPTCMEHA, Y4acTBYIONEero B ONUMINICKUX Urpax, O
1300 b / SIBJISIETCS] MUPOBBIM PEKOPJ/IOM, TO OH HE SIBJISICTCS OJIMMITMHCKHM PEKOPIOM. C
\ [ 4) Ecnu criopTcMeH, ydacTByromui B OJIMMIMHCKUX UTpax, yCTaHOBHII T
1250 =t MHpOBOIi pekopx B Oere Ha 100 M, TO ero pe3ynabTaT SIBISETCS U OJIMMITUHCKUM o
1200 PEKOPIOM. §(
1150 l B oTBere 3anmmmTe HOMepa BEIOpPAaHHBIX YTBEPXKACHHUH 0€3 MPoOeIoB, 3amsThIX =
1 4 5 6 7 8 111213141518 U IPYTHX JOMOJHUTENIBHBIX CHMBOJIOB. <
[Tonp3ysich pUCYHKOM, ITOCTABETE B COOTBETCTBHE KaKAOMY M3 YKa3aHHBIX Orser: =
WHTEPBAJIOB BPEMEHH XapaKTePHUCTHUKY M3MEHEHUS LIEHbI aKIHi. %
MEPHOJLI BPEMEHU XAPAKTEPUCTHKH III [Tnan mectHOCTH pa3ouT Ha KieTkH. Kaxknas kineTka 0003HavaeT KBajapaT S
A) 1-5 centsibps 1) eHa akimn He mpesocxomia 1300 1 M X 1 m. Haiftute mumomanp ygacTka, BEIICIIEHHOTO Ha TuiaHe. OTBeT Jaifte B
py6ueit 3a mTyKy KBaJIpaTHBIX METPAX.
B) 6-8 cents6ps 2) nieHa JOCTUIJIa MaKCUMyMa 32 BECh
Teproz
B) 11-13 cenrs6ps 3) neHa akmi exXeJIHEBHO pocia
I') 14-18 centsa0ps 4) nieHa aknuu He ormyckanack Hivke 1300 N

pyOueii 3a MTyKy

B Tabnmme noxn xaxxaoit OyKBOH YKa)KUTE COOTBETCTBYIOLIHI HOMED.

OrtBert:

Omer:| A| B| B| T



https://vk.com/shkolapifagora

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

JlaHHBIN yuacTok nMeeT GpopMy IPsIMOYTOJIHUKA, CTOPOHBI KOTOPOTO paBHbI 30
M 1 20 M. [lom, pacrionoXeHHbIH Ha yJacTKe, IMeeT Ha Iiane GpopMy KBaxparta

co cTopoHoi 6 M. Haligute momaap ocTaBIIelcss YaCcTH y4acTKa, HE 3aHATOU
noMoM. OTBET aiiTe B KBaJPAaTHBIX METPaXx.

30Mm

20M 6™

6.\I|:-|

OrtBerT:

Jerans umeet GopMy H300pakEHHOTO Ha PUCYHKE MHOTOTpaHHHKA (BCe
JIByIpaHHBbIE YIJIbl IpsiMble). Uncna Ha pucyHke 0003HAYaIOT JJIHHEL pEOEp B
cantuMetpax. Haiimure o6béM aToii neramm. OTBET faiiTe B KyOMIeCKUX
CaHTHUMETpax.

Ortser:

B npsiMoyronsHO# Tpanenny OCHOBaHUS PaBHBI 3 U 5, a OJIMH U3 yIJIOB paBeH
135°. Haiinute MEHBITYIO OOKOBYIO CTOPOHY.

OrtBer:

TpeHVpoBOYHbIN BapuaHT Ne16 6/8

B ocHOBaHMM NPsSIMO¥A IPU3MBI JIEKHT MPSIMOYTOJIBHBIHM TPEYTOJIbHHUK, KATE€Th
KoTOporo paBHHI 3 u 16. Halinure 00bpéM pu3MBL, eciii €€ BBICOTa paBHa 3.

OrTBerT:

Haiinute 3HaueHne BbIpaXeHUs
5,6
1,9-75

OTBeT:

Ilena Ha snekTpUdecKuil YaitHUK ObLIa mosbimeHa Ha 10% u coctaBuna 2750
py6ueii. CkoibKo py0OJieii CTOMI YaHUK 10 TOBBIIICHHS [[CHBI?

OrtBerT:

HaiinuTe 3HaueHne BhIpaXKEHUS

25

23. 2—1'

OtBerT:

Haiinure kopeHb ypaBHEHUS
logs(2x + 4) —log; 2 = log; 5.

OrtBerT:

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

Ha xoopauHatHO# npsiMmoii otMeuensl Touku A, B, C u D.

A B C D

’
3
4
Y

Yucno m pasHo log, 5.
YcraHOBHUTE COOTBETCTBHE MEX/Y YKa3aHHBIMHU TOYKaMHU M YHCIIAMH B IIPABOM
cTonl1e, KOTOpPbIE UM COOTBETCTBYIOT.

TOUYKHA YUCJA
A Dm—2
B 2) m?
c 3)4—m
D 6
4 J—
) m

Brmmmmre B npuBen¢HAYIO B OTBETE TaOIHITY MO KaXK0H OYyKBOM
COOTBETCTBYIOIIUI YUCITy HOMED.

Omer:| A| B| C| D

Haiinure yeThIpéx3HayHOE HaTypalbHOE YHCIIO, KpaTHOE 45, cymma 1udp
KOTOpOro Ha | MeHbIlle X Ipou3BeAeHHs. B oTBeTe ykaxkure kakoe-HUOY b
OJTHO TaKO€ YHCIIO.

OTBeT:

U3 roponoB A u B HaBcTpeuy Apyr apyTy OJHOBPEMEHHO BhIEXaTH MOTOIMKIIUCT
1 BeJOCUTIETUCT. MOTOIMKIUCT Mpuexal B ropoa B Ha 12 gacoB panbiie, 4eMm
BEJIOCHUIIENCT IpUeXal B TOpoI A, a BCTPETHWINCH OHH depe3 2 Jaca 30 MUHYT
nocne Bble3na. CKOJIBKO 4acoB 3aTpaTwil Ha NIyTh W3 ropoja B B ropon A
BEJIOCUIETNCT?

OTBeT:

TpeHVpoBOYHbIN BapuaHT Ne16 718

W3 KHUrKM BBINAIO HECKOJBKO WAYWMX Hoapsia jauctoB. Homep mnocneanei
CTpaHUIIBI Tepe]l BHIMABIINMH JTUCTaMU — 298, HOMep IepBOU CTPaHHIIBI TTOCTE
BEITIABIINX JINCTOB 3allACBIBACTCS TEMH JK€ IM(pamMu, HO B IPYTOM TOPSIKE.
CKOJBKO JTUCTOB BEITTAJIO?

Ortser:

He 3a0yobme nepenecmu 6ce omeemwvl 6 Onank omeemose Ne 1 @
cOOmeemcmeuy ¢ UHCMpPYKyueil no 6bINOJIHEHUI0 PADOMbl.
Ilposepome, umobvl Kadxcowvlilt omeem 0Obl1 3aNUCAH 6 CHIPOKE C HOMEPOM

coomeemcmeyrouieco 3a0aHusL.

~
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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
https://vk.com/shkolapifagora

EOvHbIn rocynapcTBeHHbIN ak3ameH, 2025 .

CucreMa OLeHMBAHHSA JK3aMEHALMOHHOM Pad0ThI MO0 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

COBIIAAACT C OTAJIOHOM OTBETA.

MATEMATWUKA, 11 knacc. ba3oBbliii ypoBeHb.

3?;31‘:3; IIpaBMIBLHBIN OTBET
1 23
2 4321
3 4123
4 10
5 0,55
6 630
7 1324
8 14
9 12
10 564
11 21
12 2
13 72
14 -1
15 2500
16 8
17 3
18 1342
19 2115 wmm 1215 wom 1125
20 15
21 265

TpeHVpoBOYHbIN BapuaHT Ne16

8/8
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https://vk.com/doc58903574_523762937?hash=dafa1b66bdce7c5567&dl=e365f2b2b0085e88e7
https://youtu.be/VtUgk8xENZA?t=391
https://vk.com/doc58903574_544687374?hash=65a79e22118703f808&dl=a131a3b1ea6a69d83a
https://youtu.be/UdfXqWawH1I?t=475
https://vk.com/doc58903574_518315216?hash=a0a6fc8ce2ac106548&dl=f1739bf0cbcfa7746b
https://youtu.be/_k2nnf7CB6E?t=524
https://vk.com/doc58903574_546144057?hash=b4a9f8aba0e0a07b9b&dl=02351246f450ea8c40
https://youtu.be/LTFez1N39Ww?t=141
https://vk.com/doc58903574_542328148?hash=2e39381e8ca7dbcaee&dl=cc69a999437ddc8682
https://youtu.be/vaFZUoBoK08?t=683
https://vk.com/doc58903574_546144133?hash=382b19011cd0e00ce1&dl=0f3a0944cd3fbf40a2
https://youtu.be/LTFez1N39Ww?t=569
https://vk.com/doc58903574_535686360?hash=f0d219e3c06865e710&dl=fa368766c7960f420d
https://youtu.be/9mAQd48oDRk?t=830
https://vk.com/doc58903574_539326891?hash=51ee265d25b9efaf89&dl=6c64982938bed0e0f7
https://youtu.be/D1i9JNfUZhw?t=1009
https://vk.com/doc58903574_528218706?hash=3c53adf66ba6ead4eb&dl=b5f99d3ea89363cef2
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