OCHOBHOW rocyjapCTBEHHbIN 3k3ameH, 2024 r.

OcHoBHOI1 rocynapcrBeHnblii 3k3amen 1o MATEMATHUKE
HMHCTpYyKIMSA 0 BHINOJTHEHUIO PAdOThI

DK3aMeHalMoHHasi paboTa COCTOUT W3 JABYX YacTell, BKIIOYAIONINX B ce0s
25 3apmanuil. Yacte 1 comepxkut 19 3amanmii, yacts 2 cofepkutT 6 3amaHHH
C pa3BEPHYTHIM OTBETOM.

Ha BeimonHeHune 3K3aMEHAIMOHHOM pabOTHI IO MaTeMaTHKE OTBOIHUTCS
3 gaca 55 muHyT (235 MHHYT).

OrtBersl K 3amanusaM 7 1 13 3anummure B 61aHK oTBeTOB Ne 1 B BHIe OJTHOM
U QpBI, KOTOpPasi COOTBETCTBYET HOMEPY IIPAaBIIIHOTO OTBETA.

JUis ocTanpHBIX 3aJaHUM uyacTH | OTBETOM SABISIETCS YHCIO WIIH
MOCJIeI0BaTeNbHOCTD MG p. OTBET 3aIHIIATE B IOJIE OTBETA B TEKCTE paboTHI, a
3areM nepeHecuTe B OnmaHk orBeroB Ne 1. Ecmu momyuunach OOBIKHOBEHHas
)Ip0613, OTBET 3aIlIMIIIUTE B BUIC Z[CCHTI/I‘-IHOI‘/II.

Pemenns 3amanuii yacTd 2 M OTBETHI K HUM 3alMIIWTE Ha OJIaHKE
orBeToB Ne 2. 3ajaHuss MOKHO BBINIOJHATH B J0OOM mopsiake. TekcT 3amaHus
NepenuchHIBaTh He HaJ10, HEOOXOMMO TOJIBKO yKa3aTh €ro HOMEP.

Bce OmaHkm 3amonHSIOTCS SPKUMH YEPHBIMU 4YepHWIaMH. Jlomyckaercs
WCTIONIb30BaHKE TEJICBON MM KalMUIIPHON PYYKH.

Cxauasa BblnonHsANTe 3agaHus yactu 1. Hayats coBeTyeM ¢ Tex 3aaHui,
KOTOpBIE BBI3BIBAIOT Y Bac MeHbIIE 3aTpyTHEHHUH, 3aTeM MEPEXOJUTE K JPYTHM
3aaHusM. {151 SKOHOMHMM BpEMEHM MPOIyCKaiTe 3alaHue, KOTOpoe He yaaércs
BBITIOJIHATH CPa3y, M MEPEXOANTE K cienytomemy. Ecim y Bac ocranercst Bpems,
Bbl cMOkeTe BEpHYTBCS K IPOIYLIEHHBIM 3aJaHUSM.

HpI/I BBIITIOJIHCHUH qaCcTu 1 BCEC HeO6XOJ]I/IMI)Ie BBIYUCJICHUSA,
npeoOpa3oBaHKs BBHINOIHANTE B YSPHOBHUKE. 3alMCH B YePHOBHKE, a TaKiKe B
TeKCTe KOHTPOJbHBIX H3MEPUTEJIBHBIX MAaTePHATIOB He YUYNTHIBAIOTCS NPH
OLIeHMBAHUU PadOTHI.

Ecnu 3aganue coaepKUT pUCYHOK, TO Ha HEM HETIOCPEACTBEHHO B TEKCTE
paboTBl MOXXHO BBINONHATH HeoOxoxmmble Bam mocrpoenus. Pexomennyem
BHUMATEJIbHO YUTATh YCIOBHE M IPOBOIUTH IIPOBEPKY MOJIYYEHHOTO OTBETA.

[Tpn BeImonHeHMK paboThl BBl MOXKeTe BOCIIONB30BATHCS CHPABOYHBIMHU
MarepuajaMH, BblJaHHbIMU BMecTe ¢ BapuaHToM KUM, nuneiikoil u
HETIPOTPaMMHUPYEMBIM KaIbKyJISATOPOM.

Bannbl, nomyuennsle Bamu 3a BBINOSHEHHBIE 33/aHHSA, CYMMHPYIOTCS.
[TocTapaiiTech BHITIOIHUTH Kak MOYKHO OOJIbIIE 3a/laHUi U HAOpaTh HanOOJIbIIIEe
KOJIMYECTBO OAJIIOB.

Jlnst mpoxoXaeHUsT aTTeCTAIlMOHHOTO MOpora HeoOXoAuMo HaOpaTh He
MeHee 8 0ayuloB, M3 KOTOPHIX HEe MeHee 2 OaJuloB JOJDKHBI OBITH IOJYYEHBI
3a peleHue 3aJanuii mo reomerpun (3amanus 15-19, 23-25).

[Nocne 3aBepiiennst paboTHI TPOBEPHTE, YTOOBI OTBET Ha KAXJI0€ 33/1aHKE B
Omankax orBeToB Nel u Ne2 ObuT 3am¥icaH MO MPABHIBLHEIM HOMEPOM.
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MATEMATWVIKA, 9 knacc.

TpeHVPOBOYHbIN BapuaHT Ne2 1/7

CIIPABOYHBIE MATEPHUAJIbBI
AJITEBPA

o dopMyna KOpHEi KBaJpaTHOrO YpaBHEHHUS:

—b+
xzibgﬁ,me D=bh—4ac.
a

N 2
o Ecmi kBajgpaTHBbIil TpéXuneH ax ~ +bx+ ¢ UMEeT 1Ba KOPHA X| H X7, TO
2
ax“+bx+c=a(x—x;)(x—x,);

2
CCJIM KBaApaTHBIM TPCXYICH dx +bx +c umeer CAMHCTBCHHBIM KOPCHb X,
TO

ax’ +bx+c=a(x—x[))2

e AOciycca BepIIMHbI 1apadoJibl, 3aJaHHOH YpaBHEHHEM ) = ax > rhx+c:
=5

2a’
e dopmyna n-ro wiena apudmeTndeckoii mporpeccuu (da, ), NepBLIH den

Xo

KOTOpOi PaBeH @ H Pa3HOCTB PaBHa d
a,=a,+d(n-1).
o DopMyJIa CyMMBI IIEPBBIX 71 WIEHOB apU(METHYECKOI [IPOrPECCHH:

a,+a,)n
Sn:( ]2 ) .

e QopMmyna n-ro WieHa TCOMETPHYCCKOH MPOTPeccHH b, IEePBHIH 4IeH KOTOPOil
paeeH b, a 3HAMEHATENb PaBeH ¢

b,=bi-q"""
e (DopMysa CYMMBI IEPBEIX 71 YWIEHOB IN'eéOMETPHYECKOH IIPOrpecCHH:
(4" -1)h,
§, =
g-—1

o DOPMYJIEI COKPAIIEHHOTO YMHOKEHH:
(a+b)2 —a’+2ab+b>;
(a—b)z =a’—2ab+b’;

a’—b>=(a-b)(a+h).
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e CBoiicTBa apu(h)METHUECKOr0 KBapaTHOT0 KOPHA:

Vab =a b upn a20, b=0;
‘/Ezﬁ npu a=0, h>0.
b b

e (Cgoifctea crenenn ipn a >0, b>0

a T on
a
nom n+m
a'-a'=a :
n
a _ n-m,
m - ’
n m nm
a | =a ;
n nogn
(ab)'=a"-b";
n
(5=
b b

Tadinua KBapaToR ABY3HAYHBIX YHCE]

MATEMATWVIKA, 9 knacc.

Eaunuust
0 1 2 3 4 5 6 7/ 8 9
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

JleenTkn

3600 3721 3844 3969 | 4096 4225 4356 | 4489 4624 | 4761

4900 5041 5184 5329 5476 5625 5776 5929 6084 6241

6400 6561 6724 6889 7056 7225 7396 7569 7744 7921

(e ||| | W] b -

8100 8281 8464 8649 8836 9025 9216 9409 9604 9801
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TpeHVPOBOYHbIN BapuaHT Ne2 217

T'EOMETPHUA

CyMMa yIIoB BBITYKJIOrO 71 -yronbauka pasua 180°(n—2).

CpelHsis JIMHUS TPEYroibHUKA U TPaIeLHu

B MN — cp. num. B C BC || AD
MN || AC . \ MN — cp. nuH.
‘ MN || AD
MN:% M N H BC+ AD
\ My =2+ 4l
2
A D

OnucanHas ¥ BIIACAaHHAs OKPYIKHOCTH IIPAaBHJIbHOIO TPCYIOJIbHUKA

S=

3 q o

3
h=
VAN AN
NS g
B
c”  \d
b

Hnsa TpeyronsHuka ABC co cTopoHamMH AB=c,
AC=b, BC=a:
sind sinB sinC

C ThIe R — panuyc OnHUCcaHHOH OKPYKHOCTH.

Hns tpeyroneHuka ABC co cropoHamu AB=c,
AC=b, BC=a:

cz :a2+b2—2abcosC.

Jnna oxpyxuocta C =2mr

ITnomane kpyra S =mnr 2
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Hnowaou guzyp

[Tapannenorpamm Tpeyroneauk
1
S=—uak
b hﬂ S = aha b 2 an,
AY §=absiny S =L absiny
a a
Tpanenust Pom6
b

d,, d, — nuaronaiu

h S = a+b h A‘ 1

’ > S e s=lag,
a

[IpsamoyronbHbLi TPEYronbHUK

. a
smnmo=—
¢
C a b
cosa=—
c
[ t a_a
b g b

Teopema IMudaropa: a ybi=c’

.2 2
OcHOBHOE TPUTOHOMETPHIECKOE TOXKACCTBO: SIN 0L+ COS O = 1

HexoToprle 3Ha4YeHHS TPUTOHOMETPHYECKIX (PYHKITHH

o | rpamxycer | 0° | 30° 45° 60° | 90° | 180° | 270° | 360°
sina o | L | 2| B3y 0 | -1 ] o0
2 2 2
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 g 1 V3 — 0 — 0
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MATEMATWVIKA, 9 knacc.

TpeHVPOBOYHbIN BapuaHT Ne2 3/7

Yacre 1

Omeemamu K 3a0anuam 1-19 aenaromcea uucino uiu nociedoeamenbHOCms
uugp, komopwie credyem zanucams 6 bJIAHK OTBETOB Ne 1 cnpasa om
HOMEPA COOMEEMCMEyIouLezo 3a0anus, HaYuHasa ¢ nepeou Kiemouku. Ecau
OMeEemom s6IAEMCA NOCIe008aAMEIbHOCHb UUdp, mo 3anuuwiume eé e3
npooenons, 3anamolx u Opy2ux 00NOJIHUMENbHLIX cUMB0108. Kaoicowtit cumeon
numume 6 OMOECAbHOI KIemouKe 6 COOMEEeMCHEUU ¢ NPUBCOEHHBIMU
6 OnanKe oopazyamu.

| Ilpouumaiime gnumamensno mexkcm u gptnoanume 3adanus 1-5. |

Cepreii [leTpoBuy peni mocTpoOUTh Ha JaYHOM yYacTKe TEIUINIY ITHHON 4 M.
Jmns sTtoro oH cmemanm MPAMOYTONBHBIA (QyHmaMeHT. s Kapkaca TeTIIHIIBI
Cepreii [lerpoBuu 3akazay MeTalUIMYeCKUe OyrH B (opMe IMOIyOKPYIKHOCTEH
JUTHHOM 5 M Ka)K[Iasi ¥ MMOKPBITUE TS OOTSIKKH.

H

|
|
|
|
|
|
F

A B

OtnenbHO TpeOyeTcs KyNuTh MIEHKY TS TIEpeIHeN U 3aJHe CTEHOK TEIUIHIIBI.
Buytpu terummisr Cepreit [letpoBuy muanupyeT caenaTh TPU TPSAKH MO AJTHHE
TEIUIULBI — OJHY LEHTPAIbHYIO IUUPOKYIO I'PAJKY U JIBE€ Y3KHE IPSAKU 110 KpasiM.
Mexny rpsiakamu OyayT JOpPOXKH mMpHHOW 40 cM, 11l KOTOPBIX HEOOX0AUMO
KYIIUTh TPOTyapHyIO IUIMTKY pazmepoM 20 cm X 20 cm. Bricota Temmuusl
[I0Ka3aHa Ha pUCyHKe oTpe3koM HF.
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OCHOBHOW rocyjapCTBEHHbIN 3k3ameH, 2024 r.

Kakoe HanMeHbIIee KOJIMYECTBO AT HYXKHO 3aKa3aTh, YTOOBI PACCTOSTHUE MEXKTY
COCEIHUMH JyraMu ObUIo He 6omee 70 cm?

OTBeT:

CKOJIBKO YITaKOBOK IUIMTKH HEOOXOIUMO KyIUTh AJISI JOPOKEK MEKAY TPSIIKAMH,
€CJIM OHa MpoJaéTcs B ynakoBKax 1o 12 mryk?

OTBerT:

Haﬁ,Z[PITe BBICOTY TCIUIMIIBI. OtBer ﬂaﬁTe B ME€Tpax ¢ TOYHOCTBHIO 10 JCCATHIX.

OTBeT:

Haiinure mnomans ywactka, orBea¢HHoro mon Terummmy. OTBeT naiite B
KBaJ[paTHBIX METpaxX. Pe3ynmbTaT OKPYTIINTE IO TEITBIX.

OrtBerT:

CKOJIBKO KBAQJIPATHBIX METPOB IUIEHKH HEOOXOAUMO KYMUTh I MEPEIHCH H
3aJ{HCH CTCHOK, €CJIM ¢ YUETOM Kperneka e€ Hy»KHO Opath ¢ 3anacoMm 10%? Oteer
OKPYTJIUTE JIO ICCATHIX.

OTBeT:

III Haiinute 3HaueHue BeIpaKeHUS

8- (2) - 14-3
4 4

OTBeT:
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MATEMATWVIKA, 9 knacc.

TpeHVPOBOYHbIN BapuaHT Ne2 a4/7

2
KaKOMy 13 JaHHBIX TPOMEIKYTKOB IMPUHAIJICIKUT YUCIIO 57

HaiinuTe 3HaueHne BhIpaXKEHUS
x - 2—4x—2 . 42x
mpu x = 2.

OTBeT:

Haiinute KopeHb ypaBHEHUS
(x —5)2 = (x — 8)2

OrtBerT:

BeposiTHOCTB TOTO, YTO HOBas MIAPHKOBAs pydKa MUILIET IUI0X0 (MIIM HE THIIET),
paBua 0,19. Ilokymarenp B Mara3suHe BBIOMpPAET OJHY INAPUKOBYIO PYUKY.
Haiinure BEposSTHOCTB TOTO, YTO 3TA py4Ka ITUIIET XOPOLIO.

OTBeT:
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OCHOBHOW rocyjapCTBEHHbIN 3k3ameH, 2024 r. MATEMATUKA, 9 knacc.

YcraHoBUTE COOTBETCTBHE MEXy rpadukaMu GyHkuumii u Gpopmynamu, KOTopble
WX 33/1a10T.

FPADUKK
A) vy B) ¥ B)
11 J
1 T
\ J
e - — ~
- 0 x 0 et X N x
1 I
1 !
! |
DOPMYNbI
1) 2 2) 1 3) 2
y=—- V=+7- y=-——-
T 2z T

B Tabnune nox kaxaoit OykBol yKaKHUTe COOTBETCTBYIOLINH HOMED.

A|b | B

OTBeT:

L[eHTPOCTPEMHUTENLHOE YCKOPEHUE TIPH JIBMKEHHM 110 OKpYHOCTH (B M/cC?)
BBIUMCIIAETCA 10 hopMylie a = w?R, rae w — yrioBas ckopocTh (B ¢ 1), R —
panuyc okpyxHocTH (B MeTpax). [Tonb3ysick aToii hopmyiiol, HalauTe paauyc R,
€CIIM YTIIOBas CKOPOCTh PaBHa 8,5 ™1, a IeHTPOCTPEMUTENBHOE YCKOPEHHE PABHO

505,75 m/c?. OTBer aaiite B MeTpax.

Ortser:

VYkaxuTe pelieHre HepaBeHCTBa
x?2—49<0.

1) Her pewenuit

2) (—o0; +0)

3) (=7:7)

4) (=00; =7) U (7; +0)

Ortser:
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TpeHVPOBOYHbIN BapuaHT Ne2 5/7
Kaxngoe mpocreiiliee OIHOKIETOUYHOE JKMBOTHOe HH(Y30pus-Tydenbka
pasMHOXaercst jgeneHueM Ha 2 dactd. Cxonpko umHDYy3opuit  ObuTO

NEPBOHAYAIIBHO, €CJIU ITOCJIC IIG?TBIpéXKpaTHOl"O JACIICHUA UX CTAJI0 640?

OrtBerT:

B tpeyronsuuke ABC yron C paBen 90°, tgB = z, BC = 12. Haiinure AC.
B

OTBeT:

B yron C BenmmunHoi 83° BIicaHa OKPY>KHOCTB, KOTOpasi KACaeTCs CTOPOH yTIia
B Toukax A u B, Touka O — neHTp okpyxuoctr. Haiinure yron AOB. OtseT natite
B Tpajycax.

OTBeT:

[Tnomaap nmapamnenorpamma ABCD pasna 180. Touka E — cepeauHa CTOPOHBI

AB. Haiinure nnomans tpanenun DAEC.

B C
E

A D

OtBeT:
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Ha xneruaroii 6ymare c pasmepom kieTku 1 X 1 m3obpaxén pom6. Haiimute
JUTHHY €ro OOJIbIIeH AuaroHau.

OTBerT:

Kaxkoe u3 cneayromux yTBep>KAeHU BEpHO?

1) BokoBble CTOPOHBI 1000 Tpaneluy paBHHI.

2) CepetiHHBIE TIEPIICHINKYIISIPHI K CTOPOHAM TPEYTOJIbHIKA NIEPECEKAI0TCs B
TOUKe, SBJIAIOLIEHCS EHTPOM OKPYKHOCTH, OMUCAHHON OKOJIO TPEYTOJIbHHUKA.
3) Ecnn 1Be CTOPOHBI 1 YTOJ1 OAHOTO TPEYTOJIbHNUKA PAaBHBI COOTBETCTBEHHO
JIBYM CTOPOHAM H yTJIy APYTOTO TPEYTOJIbHHUKA, TO TaKHE TPEYTOJbHUKN PaBHBI.

B otBer 3anmmmTe HOMEp BHIOPAHHOTO YTBEPKACHHUS.

OrtBerT:

He 3ab6yovme nepenecmu e6ce omeemvl 6 Onank omeemos Ne 1
6 coomeemcmeuu ¢ UHCMPYKyuell nO 6bINOJIHEHUIO PAOONbL.

IIposepvme, umoobvl Ka)xcowvlii omeem Obvll 3aRUCAH 8 CMPOKE C HOMEPOM
COOMEEemMCcmayouiezo 3a0anus.

Yactnb 2

Ilpu evinonnenuu 3adanuii 20-25 ucnonwvsyiime bJIAHK OTBETOB M 2.
Chauana ykaxycume Homep 3a0aHUA, A 3ameMm 3anuMiumMe €20 peuienue u
omeem. Iluwiume uémko u pazoopuuso.

Pewmure ypaBHeHue

x3 4 3x% = 16x + 48.
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MATEMATWVIKA, 9 knacc.

21

22

N
w

N

N

TpeHVPOBOYHbIN BapuaHT Ne2 6/7

MorTopHas J1oJka Mponula NPOTUB TeYEHUS! PeKHu 77 KM M BEpHYJach B ITYHKT
OTIIPABJICHUS, 3aTPaTUB Ha OOpaTHBIN IyTh HAa 2 Yaca MEHbIIE, YeM Ha IyTh
poTUB TeueHns. Haliaure cCKopocTh J0AKH B HETIOBIKHOM BOJIE, €CIIH CKOPOCTh
TEYEHHS PEKH paBHA 4 KM/4.

[Moctpoiite rpaduk GyHKINH
y=|x?—x-2|
Kakoe Hanbomnpmiee 9ncio o0umx To4ek rpaduKk JaHHOH (YHKITUH MOKET UMETh

C MPSIMOiA, MapaieabHol ocu adbcrucc?

Buccektpuca yrna A napamnenorpamma ABCD nepecekaeT ctopony BC B Touke
K. Haiinure nepumetp mapasienorpamma, ecimu BK = 7, CK = 12.

Touka E — cepenuna 00koBoii ctoponsl AB tpaneuuu ABCD. Jlokaxure, 4To
IUIOIIAah TpeyroyibHuKka ECD paBHa MMOJOBHHE IUIOMIAAN TPATICIIHH.

B Tpeyronsnuke ABC Ouccextprica BE u menuana AD meprneHIUKYJISIpHBI U
HMEIOT OAMHAKOBYIO ANMUHY, paBHy!o 12. Haiinute ctopoHsl Tpeyronsuuka ABC.

IIposepome, umoobvl Kax)covlit omeem ObL1 3ANUCAH PAOOM C HOMEPOM
COOMEEMCmaEyIou|ezo 3a0aHus.
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OCHOBHOW rocyjapCTBEHHbIN 3k3ameH, 2024 r. MATEMATUKA, 9 knacc.

O npoekre «IIpooubiii OI'D kaxay0 HexeI0»
JlaHHBIA KMM COCTaBJIEH KOMaHIOW BCEPOCCUMCKOTO BOJIOHTEPCKOIO MPOEKTa
«OI'D 1006amtoB» https://vk.com/ogel00ballov | https://t.me/egeogel00ballov
u  0e3BO3ME3HO  PACHPOCTPAHACTCS IS JIIOOBIX ~ HEKOMMEPYECKHUX
00pa30BaTENBHBIX IENEH.

Hamuiu omiubky B Bapuante?
Hanuumre HaM, IOKAJTYHCTa, M MbI 00513aTeJILHO €€ HCnpaBuM!
Js 3amevanuii u moskeaanmii: https://vk.com/topic-88725006 49266018
(TaKyKe JOCTYNHBI IPYrue BAPHAHTHI JJI1 CKAYNBAHHS)

COCTABUTEJIb BAPUAHTA:

®UO: | Eprennii [Tudarop

[peamer: | MaremaTuka

Crax: | 12 ner roroBmo k EI'D u OI'D

Ha6pau 100 6awios va EI'D o marematuke (poduis)
Ioxaroroeun 6onee 300 yenorek Ha 90 — 100 6aymioB
Briciiee o6pazosanue (TT'Y, 2009-2014)

[ToOeauTenb TPEX ONUMITHA 1O BBICIICH MaTeMaTHKE

Peranuu:

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

KOT1y6 u | https://www.youtube.com/c/pifagorl
uHcTarpam: | https://www.instagram.com/shkola_pifagora/

© 2023 Bcepoccuiickuiin npoekt «Ord 100BAJNINTOB» vk.com/ogel00ballov | t.me/egeogelO0ballov
Cocrasutens: LLkona Mudaropa

TpeHVPOBOYHbIN BapuaHT Ne2

Ob6cyxaeHune 3agannin: https://vk.com/topic-88725006 49266018
Paspelwaetcsi cBoboaHOe KONMpoBaHUE B HEKOMMEPYECKMX 0Bpa3oBaTenbHbIX Lensax
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